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Preface

The 4th European Conference on Information Literacy (ECIL) was co-organized by the
Department of Information Management of Hacettepe University, Turkey, the Depart-
ment of Information and Communication Sciences of Zagreb University, Croatia, and
the Association of Libraries of Czech Universities – ALCU, Czech Republic. Inclusive
society being the main theme, ECIL 2016 aimed to bring together researchers, infor-
mation professionals, media specialists, educators, policy-makers and all related parties
from around the world to exchange knowledge and experience and to discuss current
issues and recent developments.

The main theme of the fourth conference was “Information Literacy in the Inclusive
Society.” In all, 259 papers were submitted to the conference. Contributions came from
50 different countries (Albania, Australia, Austria, Belgium, Botswana, Brazil, Bul-
garia, Canada, China, Croatia, Czech Republic, Estonia, Finland, France, Germany,
Ghana, Greece, Hungary, Iceland, Iran, Italy, Japan, Latvia, Lithuania, Malta, Mexico,
Moldova, The Netherlands, New Zealand, Norway, Pakistan, Poland, Portugal, Qatar,
Romania, Russia, Saudi Arabia, Serbia, Singapore, Slovak Republic, Slovenia, South
Africa, Spain, Sweden, Taiwan, Turkey, UK, Ukraine, United Arab Emirates, USA).

All submissions were subjected to a double-blind review process. This book consists
of a total of 71 papers addressing many different issues.

Starting with the host organization, the Association of Libraries of Czech Univer-
sities, we are grateful to several other organizations for their support. We would like to
express our deep gratitude to all sponsors for their generous support. Our special thanks
go to UNESCO and IFLA, two major organizations that contributed tremendously to
the development of information literacy, for providing their patronage.

We would like to take this opportunity to thank the conference keynote speakers Tara
Brabazon and Jan A.G.M. van Dijk; the invited speakers Annemaree Lloyd, Ola Pilerot
and Vít Šisler; the authors and presenters of papers, best practices, PechaKuchas,
posters, and workshops; and the session chairs. We would like to thank and acknowl-
edge the hard work of the members of the Standing and Program Committees, who
invested their time generously to make this event happen.

Our editorial team should also be acknowledged here. Special thanks to Joumana
Boustany, Esther Grassian, Diane Mizrachi, Loriene Roy, and Tolga Çakmak for their
hard work and valuable editorial contributions.

Last but not least, we would like to thank the local Organizing Committee.

December 2016 Serap Kurbanoğlu
Sonja Špiranec
Hana Landová
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Abstract. The relationship of student teachers’ attitudes towards disability,
social inclusion and technology’s role in that process was investigated in this
study. Results are situated in the context of current literature on social inclusion
in the modern technological society, emphasizing people’s ability to use tech‐
nology in order to engage in meaningful social practices. The student teachers’
attitudes towards social inclusion, perceived information literacy, self-efficacy,
and perceived attributes of information and communication technologies (ICT)
usage were the focus of this survey study. The questionnaire was administered to
300 future teachers studying at the graduate level in Croatia’s university system
(University of Zagreb and University of Split). The data collected from the repre‐
sentative sample indicated a high correlation between student teachers’ attitudes
towards disability and social inclusion, the self-assessment of information literacy
and perceived attributes of ICT access and usage.

Keywords: Student teachers · Social inclusion attitudes · Information literacy
self-efficacy · Perceived attributes of ICT usage

1 Introduction

Building an inclusive future is a complex endeavor that involves multiple segments of
society. However, education (and especially teacher education) has one of the most
important roles in changing societies as it actually trains individuals who are transferring
knowledge, values, principles, attitudes, philosophies and even ideologies to younger
generations. Creating an inclusive society is recognized as important to addressing the
challenges faced by contemporary societies. According to the European Commission [1,
p.1], “reducing inequalities and social exclusion in Europe are crucial challenges for the
future of Europe.” Since, an inclusive society is based on involving all citizens in all
components of society and its decision-making processes, education can play a role not
just in “instilling values of respect and appreciation of diversity but also in empowering
those who are marginalized or excluded from participating in discussions and decision-
making” [2, p.10]. To ensure an inclusive future along with its values for all citizens,
one of the components should be the development of a comprehensive education empha‐
sizing embracing schools for all children. As emphasized by UNESCO [3, p.11] “in
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focusing on the quality of education from a social inclusion perspective, it is important
to consider the inputs, processes, and environments that surround and foster, or hamper,
learning, in order to ensure that the various components of education are sensitive to
social inclusion and to each key group in each context.” In order to achieve quality
education in societies permeated by information and communication technologies (ICT)
it is necessary to diversify learning through delivery. Altering delivery might include
the use of student-centered approaches to teaching and learning, expanding part-time
provisions, modularizing programs and distance learning through the use of ICT, and
open educational resource development [4]. Thus, teacher education should prepare and
empower future teachers as information literate citizens; an authentic, inclusive society
requires active participation and committed purpose from teachers [5, 6]. Contemporary
societies are characterized by stronger connections and influences between different
cultures, opinions, and ways of seeing the world. Due to the recent migrant crisis
affecting Europe, diversity among the population is rapidly expanding, and social inclu‐
sion is more critical than ever. In Europe’s changing society, future teachers need to be
prepared to meet the needs of diverse students as well as openly addressing the chal‐
lenges that this diversity generates.

2 Background to Research

This research was situated in the context of current literature on social inclusion in the
modern technological society, emphasizing people’s ability to use technology to engage
in meaningful social practices. Social inclusion is influenced by the ability to access,
adapt, and create knowledge using ICT [6]. One of the roles of teacher preparation
programs is to develop and nurture preservice teachers’ perceptions of technology to
improve its use in the inclusive classroom. Our study centers on student teachers’
perceptions; student teachers are defined as students enrolled in a university who are
learning how to teach both in theory (through methodology studies) and practice
(through classroom student teaching) [7]. Since education is taking place in both phys‐
ical and virtual environments, student teachers need preparation in using ICT [8, 9].
Learning how to use ICT should reduce the information gap now permeating the popu‐
lation and excluding some citizens from completely participating in society. Park [10]
explained that information poverty in the digital era is becoming an important indicator
of social exclusion. The conceptualization of the digital divide is gradually changing
towards a multidimensional model accounting for differences in levels of usage and
perspectives [11]. The promotion of social inclusion involves various factors, such as
physical, digital, human, and social resources [12]. Technology helps information-
literate teachers meet students’ needs in many ways including through content input,
learning activities, and opportunities to demonstrate comprehension [13].

3 Objectives

The primary objective of this research was to investigate the relationship between
student teachers’ attitudes toward disability and social inclusion, information literacy
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self-efficacy, and perceived attributes of ICT usage. Within the research agenda in mind,
the following questions were explored:

1. What are the attitudes towards disability and social inclusion of student teachers?
2. What is the level of perceived information literacy self-efficacy of student teachers?
3. What are the perceived attributes of ICT usage of student teachers?
4. Is there a relationship between attitudes toward disability and social inclusion,

perceived information literacy self-efficacy, and perceived attributes of ICT usage
of student teachers?

4 Review of Related Literature

As emphasized by Warschauer [6], the digital divide is commonly the starting point in
exploring ICT. Nevertheless, meaningful access to ICT involves much more than simply
providing computers and internet connections. ICT may play an important role in teacher
education for social inclusion. Student teachers’ attitudes and self-assessment related to
emerging issues including inclusive education and the use of ICT in the classrooms
considerably influences their teaching practice [14, 15]. According to the Shoffner study
[14], ICT serve as tools for reflection allowing increased questioning and dialogue
among future teachers while supporting the collaborative meaning-making of shared
reflections.

There are a number of research studies centered on teacher education students’ atti‐
tudes towards disability and social inclusion [16–18], still, research studies exploring
future teachers’ attitudes towards inclusion in the information technology rich environ‐
ment are less common [8]. Several studies researched the ways in which it is possible
to impact student teachers’ attitudes and beliefs about inclusive education, while facil‐
itating the change in future teachers’ understanding regarding the importance of meeting
their students’ educational needs [19, 20]. Some studies attempt to determine ways in
which educational ICT support learning and empower diverse learners [21, 22]. Other
studies present ways in which structured ICT intervention can reduce bias and ethnic
prejudice among prospective teachers [23]. According to Hoter [23], teacher education
students who are not exposed to social inclusion issues tend to perpetuate their own
stereotypical views on students in their classroom. While using technological tools that
allow teachers to have an in-depth acquaintance with other cultures and develop an
understanding of universal values of each culture, teacher education programs can be a
major agent of social change.

Several research studies concentrated on determining information literacy self-effi‐
cacy among students in higher education [24, 25]. Kurbanoglu, Akkoyunlu and Umay
[25] developed instruments for measuring the impact of information literacy on different
aspects of life, and in particular on lifelong learning including key skills like self-regu‐
lated learning and information literacy. Some related studies highlighted students’ infor‐
mation literacy positioned within the university system in Croatia [26, 27]. According
to Batarelo Kokić and Novosel [26], student teachers’ perceived information literacy
self-efficacy differs in relation to the level of information literacy competence. Only self-
trusting individuals with critical thinking, problem solving and information finding skills
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can be active citizens with an ability to understand values of “others.” Considering the
role of future teachers, an elevated information literacy self-efficacy level should be an
educational goal.

5 Overview of Methodology

5.1 Participants

The student teachers’ attitudes towards social inclusion, perceived attributes of ICT usage
and perceived information literacy self-efficacy was the emphasis for this study. The survey
included 300 prospective teachers enrolled in teacher preparation programs in humanities
and social sciences at two universities in Croatia. The selected teacher preparation programs
are similar in structure but differ in relation to the number and type of elective courses.
According to the data displayed in the syllabi of these two distinct teacher preparation
programs [28, 29], students were provided with an opportunity to gain information literacy
and social inclusion related competencies through coursework.

In order to receive a teaching authorization in Croatia, students must complete under‐
graduate studies as well as acquire at least 60 credits at the Master’s level through courses
focusing on the development of teacher competencies [30]. In the 2015–2016 academic
year, there were approximately 320 students enrolled at the teacher preparation programs at
the Faculty of Humanities and Social Sciences at University of Zagreb and around 250
students enrolled at teacher preparation program at the Faculty of Humanities and Social
Sciences at University of Split. A majority of the students were enrolled in teacher prepara‐
tion programs at the Master’s level. The selection process ensured representativeness of the
sample. As seen in Table 1, the sample included both first and second year students.

Table 1. Study participants’ demographics.

University N %
University of Split 151 50.3
University of Zagreb 149 49.7
Master’s study N %
1st year 188 62.7
2nd year 112 37.3

5.2 Instruments

In order to understand the attitudes of student teachers towards social inclusion and tech‐
nology’s role in that process, we used three validated scales, with strong metric properties:
Attitudes toward disability and social inclusion scale (ATDSI), Information literacy self-
efficacy scale (ILSE) and Perceived attributes of ICT usage scale (PAICT). The selection
of the scales was based on satisfactory metric properties and dimensional structure of the
scales. The scales were aligned with the targeted population and research questions of our
study.
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ATDSI Scale. The ATDSI scale was developed by Novo-Corti [18]. The scale evalu‐
ates student teachers’ attitudes towards inclusion, social norm, perceived control and
intention. The original scale has a 4-factor structure including the following factors:
attitude towards inclusion with 3-items and Cronbach alpha −.294; social norm with 9-
items and Cronbach Alpha .822; perceived control with 4-items and Cronbach Alpha .
848 and intention with 5-items and Cronbach Alpha .786.

For the purpose of this study, the scale was translated into Croatian based on the back
translation method and revised using exploratory and confirmatory factor analysis. The
principal component factor analysis supported a 19-item scale with unifactorial structure
explaining 42.04% of the variance, with Cronbach Alpha .934.

ILSE Scale. The ILSE scale developed by Kurbanoglu, Akkoyunlu, and Umay [25] is
considered to be highly reliable with Cronbach’s Alpha .92 for the Turkish version and .
91 for the English version. The scale has a three factor structure based on the complexity
level and may be used to guide the design of information literacy instruction programs.
The Croatian version of the scale was translated by the back-forward technique and used
in an earlier study [26] has been shown to be highly reliable with Cronbach’s Alpha .
924. As in the earlier study conducted in Croatia, the principal component analysis
implemented for the purpose of this study yielded a three-factorial structure. The scale
structure in this study explained 50.38% of the variance. The high reliability of the scale
is confirmed by Cronbach’s Alpha .939, while the reliability coefficients of the subsec‐
tions were: .884 for basic information literacy skills, .887 for intermediate information
literacy skills, and .882 for advanced information literacy skills. The division of items
among subsections of the scale somewhat differed from the 2014 research study results.
The difference in item division could be explained by different populations, while the
2014 study included both undergraduate and graduate students, our study solely exam‐
ined graduate students enrolled in the teacher training program.

PAICT Scale. The PAICT scale was developed by Usluel, Askar, and Bas [31]; it
consists of 10 items exploring ICT use in higher education. Nominally, the scale includes
relative advantage, compatibility, complexity/ease of use, observability and trialability
attributes. The original scale had high reliability coefficients whereas Cronbach’s alpha
coefficients of the subsections were: .93 for the relative advantage, .86 for compatibility, .
92 for complexity/ease of use, .74 for observability, and .81 for trialability. The original
version of the scale was first translated from English into Croatian and then back-trans‐
lated into English in order to assure that the translation was accurate. The translated
scale was then revised through both exploratory and confirmatory factor analysis. The
principal component factor analysis supported a robust 2-factor structure explaining
56.57% of the variance, with Cronbach’s Alpha of .882 for the entire scale. The first
subsection dealing with advantage and compatibility of ICT use has 6 items and Cron‐
bach’s Alpha .862, the second subsection dealing with trialability and observability of
ICT use has 4 items and Cronbach’s Alpha .829.
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5.3 Data Analysis

On a descriptive level, data were analyzed using measures such as frequency, mean per-
item score and standard deviation. To determine the correlation between information
literacy self-efficacy, attitudes toward disability and social inclusion and attributes of
ICT usage, Pearson coefficient of correlation was used on the p < .01 level.

6 Findings and Discussion

The ATDSI scale was measured on a 5-point Likert scale. The analysis of the mean per-item
score showed a high level of positive attitudes towards disability and social inclusion
(M = 4.14, SD = .61) (see Table 2).

Table 2. Descriptive statistics of ATDSI, and ILSE and PAICT subsections.

Number of
items

Mean per-
item

SD

ATDSI 19 4.14 .61
Number of
items

Mean per-
item

SD

ILSE 28
Basic 8 4.41 .57
Intermediate 13 4.07 .57
Advanced 7 4.07 .60

Number of
items

Mean per-
item

SD

PAICT 10
Advantage and
compatibility

6 4.2 0.65

Trialability
and
observability

4 3.8 0.77

Furthermore, the study participants had an above average level of information literacy
self-efficacy. ILSE was measured on a 5-point Likert scale. The analysis of the mean per-
item score for the subsections of ILSE showed that the highest level of self-efficacy was
related to the basic levels of information literacy (M = 4.41, SD = .57) and somewhat lower
level of self-efficacy was related to the intermediate (M = 4.07, SD = .57) and advanced
levels of information literacy (M = 4.07, SD = .60).

The results for the PAICT scale indicated that respondents perceived ICT usage in
higher education as desirable, while commonly perceiving that ICT has advantageous and
compatibility attributes (M = 4.20, SD = .65) and trialability and observability attributes
(M = 3.80, SD = .77).

The inter-correlations between ATDSI scale, ILSE scale, and PAICT scale and their
subsections are presented in Table 3. The unifactorial ATDSI scale was strongly correlated
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to all three factors of the ILSE scale: basic ILSE and ATDSI, r(300) = .250, p < .001;
intermediate ILSE and ATDSI, r(300) = .418, p < .001; and advanced ILS and ATDSI,
r(300) = .264, p < .001.

Table 3. Inter-correlations between ATDSI, and ILSE and PAICT subsections.

1 2 3 4 5
ATDSI (1)
ILSE
Basic (2) ,250**
Intermediate (3) ,418** ,733**
Advanced (4) ,264** ,487** ,734**
PAICT
Advantage and
compatibility (5)

,199** ,326** ,421** ,323**

Triability and
observability (6)

,359** ,327** ,511** ,266** ,558**

**Correlation is significant at p < .001

Furthermore, the ATDSI scale was highly correlated with both factors of the PAICT
scale. Pearson correlation coefficient indicated correlation between perception of advantage
and compatibility of ICT use and ATDSI, r(300) = .199, p < .001; and perception of triala‐
bility and observability of ICT use and ATDSI, r(300) = .359, p < .001.

In addition, all subsections of the ILSE and PAICT scales were highly correlated
amongst each other: basic ILSE and perception of advantage and compatibility of ICT use
r(300) = .326, p < .001; basic ILSE and perception of trialability and observability of ICT
use r(300) = .327, p < .001; intermediate ILSE and perception of advantage and compati‐
bility of ICT use r(300) = .421, p < .001; intermediate ILSE and perception of trialability
and observability of ICT use r(300) = .511, p < .001; advanced ILSE and perception of
advantage and compatibility of ICT use r(300) = .323, p < .001; advanced ILSE and
perception of trialability and observability of ICT use r(300) = .266, p < .001.

In relation to the posed research questions, the statistical results indicated that student
teachers had an above average positive attitude toward disability and social inclusion. Also,
the level of perceived information literacy self-efficacy of student teachers was above
average for all three subscales, with the highest results for the perceived self-efficacy in the
area of basic information literacy. The perceived attributes of ICT usage of student teachers
were above average with a somewhat higher perception of advantages and compatibility and
a lower perception of the triability and observability. Finally, there was a highly significant
positive correlation between attitudes toward disability and social inclusion, perceived
information literacy self-efficacy, and perceived attributes of ICT usage of student teachers.

7 Recommendations and Conclusions

This research study provided insight into the posed research questions. The data collected
from a representative sample of students attending teacher education programs at both
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universities showed a high correlation between attitudes towards disability and social inclu‐
sion, the self-assessment of information literacy and perceived attributes of ICT access and
usage.

The study findings indicated that teacher education programs in Croatia ensure the
development of different aspects of information literacy, ICT use and competencies
needed to work in inclusive schools in a technology-rich environment. These findings
are important in that they indicate that information-literate teacher education students
with access to technology show a high level of support towards students with disabilities
and social inclusion.

Although a positive attitude was demonstrated, it is important to continue supporting the
development of more inclusive schools in order to ensure that each child has an opportunity
to reach his/her fullest potential. Additional research should explore the issue of future
teachers’ knowledge and readiness to work with diverse students, highlighting the use of ICT
in order to facilitate learning of all students. Having a goal of improving the knowledgebase
and attitudes regarding disability and social inclusion, it is necessary to research future
teachers’ ability to use technology to engage in meaningful social practices. With the use of
modern, innovative technology, prospective teachers can engage in reflective practices
across teacher education programs yielding greater preparation in meeting the needs of all
students in the inclusive classroom.
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Abstract. We approached gender differences in information and communication
technology (ICT) use and appropriation and other aspects of information literacy
in this study that focused on users of a large and modern public library located in
a poor neighborhood in Rio de Janeiro. We took into account the literature and
research evidence that considered the importance of the public library as a place
for ICT and information literacy development. We also took into account the
literature and evidence on gender differences in ICT use that tend to emphasize
that women show lower interest in ICT and lower levels of ICT literacy. We
obtained the empirical data through a study carried out in a new experience called
“park library”. As a whole, the data suggested that these public library experiences
do not seem to represent a major contribution to the development of information
literacy of this user group.

Keywords: ICT and gender · Information literacy · ICT literacy · Public library
and society

1 Introduction

In this study we focus on social and gender aspects of information and communication
technology (ICT) use and appropriation, considering a study carried out in a large public
library located in a poor neighborhood in the city of Rio de Janeiro. Besides being a
conventional library, with a large collection of books, it also has a sophisticated ICT
infrastructure for its users. We deemed, therefore, that this study was a very special
opportunity to examine how this public library ambiance promotes information literacy
and effective ICT use among a socially underprivileged group. At the same time, this
study was an opportunity to analyze how gendered characteristics and behavior can
affect ICT appropriation.

We approach here the literature that considers the importance of the public library
as a place for information literacy development, especially work that shows empirical
evidence of the positive impact of ICT access and use in these institutions by poor groups
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and communities. We also take into account the literature that stresses the gender-asso‐
ciated disadvantages regarding ICT, discussing how some aspects of this technology
tend to alienate women and ultimately restrict the impact of these public library
programs.

The main results shown here come from a questionnaire applied to 81 library users
during a month, in different periods of the day. Data collected describe socio-demo‐
graphic characteristics of users and aspects of their library and ICT use. Analyses
presented here try to bring about evidence of differences between male and female users
in regard to ICT use.

2 Discussion

2.1 ICT and Public Libraries

The ongoing expansion of the internet and of other ICT resources tends to reveal the
strong impact that social factors seem to have upon aspects of ICT appropriation and
effective use. Computer and internet resources, especially those that can bring about
advantages to individuals and groups, are not evenly distributed among the population.
Individuals from a higher socioeconomic status seem to accumulate advantages of
access and use of this constantly changing technology, notably in underdeveloped and
developing countries.

Although different kinds of efforts are constantly being made to overcome the
amount of social inequality associated with ICT, such as the use of public institutions
for digital inclusion, these efforts seem to have limited results and are often under criti‐
cism by analysts. According to empirical studies, the amount of education is what counts
for the attainment of internet skills. Just using the media does not contribute to those
skills, as is the case of the number of hours of use; mistakes or limited results will be
constantly repeated if there is no one around for guidance [1]. In Brazil, analyses based
on the Bureau of Census data show that education and income are strongly related to
internet use and several use purposes [2]. The possibility that ICT, even being accessed,
contributes to the increase of social inequality is still a serious concern. To be effective,
ICT introduction requires careful planning, as pointed out by Kleine [3]. Information
science literature has for some time emphasized that the contemporary public library is
an institution that, providing ICT infrastructure and other library programs, has a prom‐
ising role in contributing to social integration, ICT familiarization, and to information
literacy in general. This role is considered as especially relevant in poor communities
and among socially underprivileged groups, such as immigrants and other marginal
groups. Contemporary public libraries seem to be facing a paradox. Their role as a major
institution for providing access to certain types of information sources might be
declining. On the other hand, the role of public libraries as a welcoming “physical” place
where ICT can be used for the promotion of information literacy, social capital formation
and community development among the above mentioned groups seems to become
stronger [4, 5].

Attention to ICT in public libraries as a democratizing resource has brought about
other types of concerns and has motivated empirical studies. Having become an essential
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service of public libraries in general, analysts point out that ICT needs to be available
to everyone and the adequate conditions in which all users are capable to make a rational
and qualified use of it must be assured. The sustainability of these resources and services,
through adequate financing and qualified personnel, also needs to be taken into
account [6].

The integration of ICT resources and comprehensive library planning involving the
integration of these services to other library programs and actions, including, specifi‐
cally, information literacy programs is also considered as a necessary step. But this does
not seem to characterize some developing countries’ experiences, as is the case of
Brazilian initiatives in general. A recent study carried out in Brazil has shown that ICT
resources in public libraries of several different regions of the country tend to function
independently and not integrated to other library activities. Libraries are seen and used
as places of internet access, functioning as a LAN house (internet café) [7]. Other studies
tend to support these findings showing that, even in large and modern public libraries,
ICT and internet use does not seem to be a qualified one, and is usually concentrated on
leisure and entertainment, without professional assistance [8, 9].

Associated with the limited contribution of public libraries to information literacy
development in Brazil and other developing countries, there is their restricted role in
citizenship and social capital development, which, as already mentioned, is part of the
new role intended to be an outstanding one in the contemporary public library [10].
Some exceptions, however, should be mentioned, as is the case of the Park Libraries
created in the Colombian cities of Bogota and Medellin, and recently in the city of Rio
de Janeiro, as described below.

2.2 ICT and Gender

The fact that women face disadvantages in science and technology (S&T) has been well
supported by studies. Although women tend to attain higher educational levels than men
and to form a majority of university students in several countries, they are still concen‐
trated in some S&T areas and have fewer chances of career development and leadership.
Gender imbalance in the profession of information technologist is another aspect
brought about by some studies: in Brazil, as well as in other countries, only about 20%
of women choose this field of study, a percentage that does not seem to change over
time. Cultural and discriminatory processes seem to contribute to these gender differ‐
ences and to perpetuate what has been called another great divide that could limit
women’s participation in the knowledge society [11, 12].

It is very early in life that girls, although having an equivalent or better school
performance than boys, are inclined to choose feminine professions and turn their backs
to the so called hard sciences, including information technology [13]. According to
Wajcman [14], women have always been alienated from technology and technological
processes, considered a masculine domain, where the content and shaping of techno‐
logical artifacts are a male privilege. As a consequence, women do not tend to see tech‐
nology as an inviting subject or a perspective for career purposes.

When the concern of research is on ICT use and appropriation, evidences seem to
suggest that internet access is reaching gender parity but that some aspects of internet
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use seem to show a gendered pattern – women tend to be more task-oriented and to show
a more focused use of the internet for educational and communication purposes, whereas
men tend to show a more diversified internet use, a more intense use for leisure, and to
be more acquainted with the technological aspects of ICT media. Distinguishing
between media related skills and content related skills, the suggestion is that women
would be less interested and less involved in ICT media and more interested and involved
with skills related to content [6, 15].

The above-mentioned concerns about different use and appropriation of ICT by men
and women can be brought about when information literacy and digital information
literacy are the focus of research. These concepts have many dimensions and have been
approached from different perspectives, as well as applied to different types of infor‐
mation users, as pointed out in a very consistent review presented by Khatun et al. [16].
The concept of “digital information literacy”, for example, can be defined, according to
the above-mentioned authors, as the “ability to access, evaluate, use, manage, commu‐
nicate, and share digital information and sources in an effective and efficient way” [16].
The mastery of these abilities, however, requires that aspects of the more comprehensive
concept of “information literacy” be met, aspects that are also a concern in gender studies
of technology, as is the case of autonomous or “self-directed learning” that prepare the
individual to become a “lifelong learner”, a key dimension of information literacy. The
literature suggests that women would be less self-directed and autonomous in ICT use.

The public library has been considered a very adequate institution to promote
informal information training considered necessary for lifelong learning. The public
library has also been considered a “safe place to go”, notably for members of poor and
often violent communities and would be valued by women, especially young women,
who would feel less welcome in other places like LAN Houses. Brazilian data seem to
confirm the fact that girls use the internet more for formal educational activities and that
boys use it in a more diversified and autonomous way and are also much more assiduous
in LAN Houses [17]. We lack, however, studies about differences in participation in
public libraries by gender.

3 Data and Methodology

The Manguinhos Park library, in which the study was carried out, is a new model of
public library. It received financial support from federal government programs and it is
inspired by the Colombian park libraries, built in the cities of Bogotá and Medellin. This
model of public library proposes to bring together sophisticated cultural resources, ICT
access, as well as citizenship and community development in localities characterized by
a very low level of human development indexes (HDI) and also by high violence indi‐
cators. Some analysts considered that these libraries significantly contributed to
community building and the reduction of violence in the surrounding areas in the
Colombian cities where they were created [6].

Three Park Libraries were recently created in the State of Rio de Janeiro, and the
Manguinhos Park Library, under study here, was the first one. It is intended to serve 16
communities of approximately 100 thousands inhabitants. It is a sumptuous and modern
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building contrasting with the local reality of extreme poverty and violence. What can
be seen inside the building is also impressive: a new and sophisticated collection of
documents, attractive and comfortable furniture, spaces designed for specific activities
– a room for young children, a room for the community, and others. Around 40
computers are available for users and integrated to the reading room where free access
to books is guaranteed.

The study, carried out in 2012, involved the use of observation, of interviews with
librarians and administrators, as well as the application of a questionnaire to 81 library
users.

The observation period and interviews showed us that the library was being used by
a very young group of adolescents and young adults who were frequently competing to
use the computers for playing games. Professional librarians’ main task was, in their
own words, “teaching civilized manners to users” – a role they considered as that of
“socio-educators”, which they proudly assumed. The control of the time each user could
work with the computer and resolving disputes between them seemed to be the main
tasks of librarians.

The content of the questionnaire took into account the information obtained during
the observation period suggesting very limited diversification of computer usage, despite
its popularity. The apparent socio-demographic homogeneity of users coming from the
surrounding poor neighborhoods was also taken into consideration in the elaboration of
the questionnaire. Questions formulated involved indicators of library and ICT use and
appropriation, trying to detect dimensions of the broader concept of information literacy
and digital information literacy, as well as some general information about the socio-
demographic characteristics of users.

A small research team sought to apply the questionnaire to all users that fit the
minimum age of 11 years old. A total of 81 questionnaires were applied in different
periods of the day during a month. We were aware that we were not using a representative
sample of library users. Data was processed using the IBM/SPSS software.

Previous analyses carried out with the data focused on users’ motivations to attend
the library, on aspects of their library use, and on activities suggested to the library.
Results revealed that they have interest in ICT instruction as well as in several artistic
and musical activities. Their answer to the question formulated to identify their idea of
the impact of the library on the community indicated that they seem to consider the
library as a governmental initiative for youngsters in order to keep them away from
criminality. These previous analyses also described the socio-demographic profile of
respondents. These were typically youngsters, from 14 to 19 years old, still going to
elementary or secondary school and coming from homes where parents have only
elementary school level. The great majority (80 percent) defined themselves as
belonging to black or mulato racial groups, a racial composition characteristic of the
city’s low income neighborhoods. The majority of respondents – 49 or 60.5% - were
from the male group and 32 or 39.5% from the female group [9].
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4 Results

Data presented here attempt to detect gender differences in library and computer use and
aspects of ICT competence in this specific group of young people aiming at finding out
if a kind of “gender divide” is present and being a second layer of disadvantages to girls
belonging to this user group.

Table 1, below, reveals the activity that the user mentioned he/she was doing at the
moment of the interview.

Table 1. Activity at moment of interview [8]

Activity Gender
Female Male

Using or waiting for the
computer

67.8% 78%

Reading 32.1% 17.1%
Other 0.0% 4.9%
Total (N) 100% (28) 100% (41)

Source: Silva [16]. Microdata.

Using the computer or waiting for it is the main activity absorbing the interest of
both male and female library users. Boys, however, show it more intensely. It is also
noteworthy in Table 1 that girls indicate greater interest in reading activities.

Table 2 describes, gender-controlled, two variables that try to detect characteristics
of library use: a measure of attendance and a dimension of autonomy (the habit of going
to the library by him/herself).

Table 2. Two characteristics of library use by sex [8]

Library use Gender Total (N)
Female Male

Goes everyday 15.6% 26.5% 22.2% (81)
Goes by himself/herself 35.5% 62.5% 51.9% (79)

Source: Silva [16]. Microdata

From the results above, we might interpret that boys use the library more frequently
than girls and can do it by themselves in a much higher proportion. This aspect of
autonomy, although not directly applied to information literacy, can be a significant
contribution to this type of competence, since self-directedness is a key aspect of infor‐
mation literacy. As a possible explanation for these gender differences in autonomous
use of the library, we should consider the possibility that girls might be forbidden to go
to the library due to the dangerous environment in which they live. Another possible
explanation is that girls are more involved in household tasks and, therefore, less avail‐
able to go to the library.
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The next Table 3 shows responses to closed questions in which users were asked to
mark –yes or no - if they do the following activities when using the computer in the
library: sending e-mails, accessing social network sites and playing games, reading the
news, downloading software and Google searching.

Table 3. Types of computer activities in the library [8]

“Mark the activities that you
do in the library computer”

Gender
Female (% affirmative
answers)

Male (% affirmative
answers)

Send E-mail 65.6% 77%
Social network sites 65.6% 51%
Playing games 21.8% 38,7%
Reading the news 25% 63%
Downloading 15.6% 34,6%
Google searching 81.2% 85,7%

Source: Silva and Olinto [17]. N = 73 (in all variables synthesized in this table)

Some results in Table 3 show high participation and do not suggest any strong gender
pattern. These seem to be activities that are already generalized on the internet as is the
case of Google searching, e-mail sending and social network use. Other activities,
however, indicate a very strong gender pattern. Playing games, reading the news, and
downloading software are chosen in a much larger proportion by boys. Among these
activities, downloading, specifically, suggests greater autonomy or more familiarity with
ICT. Looking for information is an activity that has been associated with the masculine
ICT culture, as well as the interest in games.

The next table brings information about the environment where respondents learned
to use the computer. It is a measure that tries to compare the importance of formal versus
informal environment for computer learning.

Data in Table 4 indicate that girls do their computer learning at home and in formal
places, including computer courses in specific institutions or school. For boys, on the
other hand, learning in informal places, as LAN houses and in the work environment,
is more common, although they also learn in similar percentages in formal places.
Learning at the library is a marginal occurrence for both boys and girls.

Table 4. Place for computer learning by sex [8]

Where did you learn how to use the
computer?

Gender
Female Male

At home or with relatives 30.7% 16.2%
Informal places outside home 19.2% 35.1%
Formal places outside home 46.1% 40.5%
At the library 3.8% 5.4%

Source: Silva [16]. N = 63
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The variable that tried to detect self-evaluation of computer knowledge, involving
the option “I can do it by myself” also showed some amount of difference between boys
and girls, indicating that girls consider that they need help in higher percentages (46.9
percent) than boys (34.7 percent).

5 Concluding Remarks

All conclusions made here have to take into account the specific characteristics of the
library taken as a study field as well as its ambiance. We are dealing with a new expe‐
rience, in a particular neighborhood of the city of Rio de Janeiro. We must also point
out again that data come from a small group of users that do not represent, from a
statistical point of view, the population of library users. On the other hand, we are dealing
with a very especial opportunity to observe ICT appropriation as a result of the availa‐
bility of a large ICT infrastructure to a socially underprivileged group and, at the same
time, consider gender issues related to ICT.

Data as a whole allow us to conclude that there is a general interest in computer use
by this group of young people. Library attendance and types of computer activities also
indicate a clear gendered pattern: boys and girls seem to show different preferences and
behavior. Interest in general information – reading the news, involvement with games,
and downloading are clearly more frequent among boys. Some of these activities suggest
their greater familiarity with ICT technology, which is expected by the literature consid‐
ered on the subject.

Although not directly dealing with information literacy measures, some facts,
brought about by the analyses presented, also indicate that boys have a more diversified
and autonomous relationship with ICT. Having more autonomy to go to the library,
learning ICT in informal places, as in LAN Houses, and feeling able to learn to use the
computer by themselves is higher among boys.

The analyses presented here can be considered as initial approaches to more compre‐
hensive studies and at the same time they can be incentives for the promotion of public
library programs aiming at reducing gender differences in ICT, notably among socially
underprivileged groups and communities.
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Abstract. In spring 2016, students enrolled in a face-to-face graduate “Library
Instruction and Information Literacy” (LIIL) class in the School of Information
(iSchool) at the University of Texas at Austin created a suite of instructional
videos for librarians at TCUs to use with their students. Over the past twenty
years, librarians at the TCUs have attended a five-day Tribal College Librarians
Professional Development Institute (TCLPDI), usually held on the campus of
Montana State University in Bozeman, Montana. The iSchool students presented
their work at the TCLPDI in June 2016, inviting feedback from patrons including
projections on how the videos might be used at TCUs.

Keywords: American Indians · Digital inclusion · Information literacy
instruction · Learning styles · Reflection · LIS students · Tribal colleges and
universities

1 Introduction

There are 567 tribal nations recognized by the U.S. federal government and an additional
64 tribes that are recognized by a state government but not the federal government [1].
Approximately one-third of the 5.2 million American Indian population resides on
homeland areas such as reservations. People living in these areas may be limited to only
one option for post-secondary education: a tribal college or university (TCU). The first
TCU was established in 1968. There are now at least 37 TCUs in fourteen states offering
students the option to complete diplomas, certificates, two-year, and four-year
degrees [2].

Our objectives in this paper are to:

• Introduce background on TCUs, Native students, and Native education to the ECIL
audience;

• Describe what we are calling the Searching Circle, an information seeking cycle
based on Cajete’s [3] orientation process of leading a fulfilled life as an indigenous
person. Steps in the Searching Circle are based on the actions of being, asking,
seeking, making, understanding, sharing, and celebrating;

• Compare the Searching Circle with the Association of College & Research Libraries’
(ACRL) “Framework for Information Literacy for Higher Education” [4];
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• Introduce original instruction videos designed for TCU students by iSchool graduate
students.

2 Background on TCUs, Native Students, and Native Education

The American Indian Higher Education Consortium (AIHEC) explains the origin of
TCUs: “Tribal colleges were created in response to the higher education needs of Amer‐
ican Indians and generally serve geographically isolated populations that have no other
means of access to higher education.” [2] The first TCU was established in 1968 as
Navajo Community College, renamed Diné College in 1997. Currently there are 37
AIHEC TCUs in North America with 32 located within the boundaries of the United
States and five in Canada. While a few TCUs are located in Michigan, Wisconsin, or
eastern Minnesota, the majority are located west of the Mississippi River. Most are on
tribal homeland areas such as reservations. With seven TCUs, the U.S. state with the
largest number is Montana. As AIHEC notes, “tribal identity is the core of every TCU,
and they all share the mission of tribal self-determination and service to their respective
communities” [2].

While TCUs serve members of tribal nations, they are open to all people. In some
cases the library serves members of more than one tribal nation. It is likely that some
students are of mixed cultural heritage and are descendants of more than one tribal group.
The most recent data on admissions show that 18,881 students were enrolled at tribally
controlled institutions of higher education in fall 2011. Of those, 14,765 or 78.2 percent
were American Indian or Alaska Natives. Of these native students, 14,714 or 99.7
percent were undergraduate students. When examining degrees conferred, in
2011-2012, there were 1,360 associate’s or two year degrees awarded to American
Indian or Alaska Native students and 253 bachelor’s or four year degrees [5]. Although
academic disciplinary areas vary from TCU to TCU, all tend to award a diploma, certif‐
icate, or two-year degree in American Indian Studies and/or in the local indigenous
language. TCUs may also award associate of arts degrees in subjects like early childhood
education or criminal justice; associate of applied science degrees in automotive tech‐
nology, carpentry, construction, geographical information systems and visualization, or
welding; or certificates in areas such as casino gaming or tribal management. Some
TCUs offer General Education Development (GED) testing that grants the equivalent
of a high school or secondary diploma.

The libraries at TCUs may not only function as academic libraries but in some cases
also function as school and public libraries for their tribal communities. This is reflected
in TCU library mission statements. For example, the mission of the United Tribes Tech‐
nical College (UTTC) in Bismarck, North Dakota is to provide: “social skills in a
culturally-relevant setting, with an emphasis on children and families” [6].

And the mission of the Tohono O’odham Community College is: “to enhance our
unique Tohono O’odham Himdag [culture, way of life, and values] by strengthening
individuals, families, and communities through holistic, quality higher education serv‐
ices. These services will include research opportunities and programs that address
academic, life, and development skills” [7].
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3 The Searching Circle

The Searching Circle is a culturally based information seeking behavior model that
overlays indigenous life skills with seeking information in any format for any purpose,
especially to serve academic needs. One way to understand the Searching Circle is to
compare the actions it describes with those mentioned in other approaches or systems.
We engaged with the Searching Circle based on a reflective and interpretive process of
conceptual analysis. This has involved close readings of the professional literature in
Indigenous studies; years of conversations between Dr. Roy and librarians working at
TCUs; and Dr. Roy’s personal cultural affiliation as an Anishinabe (Ojibwe) woman.
This methodology follows a similar process of those described by Smith [8]; they are
both qualitative and multidimensional, building on both formal publications and lived
experiences.

The Searching Circle might be included in discussions of constructivist theories of
learning. Like Kuhlthau’s Information Search Process (ISP) it is attentive to the indi‐
vidual learner and less linear [9]. The acknowledgement of students’ affective response
must be considered within the tribal cultural context. Views of the ISP often focus on
the individual and his or her interaction with a resource or information service. Learning
and inquiry in tribal settings are often group processes resulting in a product that benefits
and is accepted by the group.

Kuhlthau’s “Zones of Intervention” address the flexibility needed by information
professionals in responding to the varying needs of the student within the search process;
flexibility tempered by cultural awareness is embedded in the Searching Circle. [9]
Kuhlthau describes the Guided Inquiry (GI) process as “an integrated unit of inquiry,
planned and guided by an instructional team” [10, p. 1]. Such an approach might be
perceived by tribal students as too rigid, imposed upon them, Western in orientation,
and dismissive of their everyday experiences and cultural context. While GI involves
an organized team of librarians and educators leading students through a process of
instruction geared towards individual learning, tribal college settings are often mini‐
mally staffed so that instruction is still one-on-one. In some cases, the librarian also
serves as the instructor of record. TCU library instruction typically focuses on intro‐
ducing a student to basic skills like typing, mathematical skills, and introduction to
sources including oral and written tribal histories, the cultural knowledge held by elders,
and historical and current biography of tribal members and other Native peoples. As in
GI, tribal college students need assistance in becoming aware of the wide range of
sources available to them in order to start the academic study of a topic or the process
to follow in answering a question. Unlike other students in non-tribal settings, TCU
students, educators and their librarians might need to vet these sources through tribal
protocol. For example, access to some content may be restricted by gender (e.g.,
women’s work or men’s work), season (e.g., winter storytelling), or by status (e.g., clan).
Protocol impacts mode of conversation such that some topics may not be addressed (e.g.,
names of the deceased) or some relationships are strictly defined (e.g., mother-in-law
and son-in-law).

We chose the Searching Circle based on Cajete’s work as a theoretical framework
of the study for several reasons. Cajete’s writing was built on a career of developing
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innovative teaching models based on indigenous worldview rather than western notions
of structure and linearity. Cajete’s work is respected and accepted in Indian Country
though little known within the fields of library and information science including the
study, practice, and theory of information literacy (IL) and library instruction [3].

4 Comparison Between the Searching Circle and the ACRL
Framework

The 2015 Framework for Information Literacy for Higher Education from the ACRL,
a division of the American Library Association (ALA), identifies six frames, the first of
which is the context of authority. [4] This and the other frames—process, value, inquiry,
conversation, and exploration—can be translated and, to some extent, accepted or unac‐
cepted in work with tribal students [4]. While it is best not to generalize, TCU librarians
described their students as shy and explained that this might be why their students were
reluctant to ask for assistance. While they are quick learners, students were less likely
to ask for help or to publicly acknowledge that they lack knowledge about a topic. They
may prefer to collaborate with peers than work independently, and are quick to help
each other. A number may be non-traditional older students returning to higher education
or starting it later in life while others are enrolled part-time and likely to attend the TCU
for some time. Many TCU students did not receive LI when attending their elementary
or high schools so the library at their TCU may be their first library experience. While
the students might not be low level achievers, their library experience and LI skills might
be at a low level.

Tribal histories of boarding school (residential schools in Canada) experiences have
resulted in a natural distrust of formal education as tribal members experience genera‐
tional trauma. Those involved in education with tribal students seek culturally-centered
approaches to help students acquire academic skills while not reinforcing the strict
boundaries of Western knowledge structures and compounding intergenerational
wounds.

5 Methodology in the Creation of Instruction Videos for Students
Attending TCUs

With the Searching Circle as the foundation for their work, iSchool students created
instructional videos through a method of reading, reflection, skills-testing, and produc‐
tion. Over the course of fourteen weeks, that began on Monday, 25 January 2016 and
ended on Monday, 2 May 2016, students created text pathfinders and LibGuides,
designed active learning activities related to the ACRL Framework, conducted inter‐
views of tribal college librarians, and reflected on what they learned to develop an
instruction video. As such, they tested the Searching Circle process.

24 L. Roy et al.



5.1 Being

The students began by connecting library resources with their audiences’ needs by
creating pathfinders and LibGuides for each other on topics such as indigenous child‐
ren’s literature; indigenous fiction for adult readers; tribal colleges; indigenous film; the
Inupiat culture of northern Alaska; indigenous language recovery; indigenous world‐
view; gender in indigenous cultures; and engaging the Native reluctant reader.

The pathfinders and LibGuides helped the students become aware of reference
sources on indigenous topics, but the students also needed to build a foundation on the
history and theory of LI. In addition to class readings, lectures, and discussions, students
delved more deeply into understanding the ACRL Framework. In pairs, students taught
each other components of the Framework through the development and creation of active
learning activities, designed to engage all students in the instruction process. This served
two purposes. It helped students become more acquainted to the development of instruc‐
tional materials, while also familiarizing them with the content of the ACRL Framework.
Students shared their LibGuides on a publicly accessible sandbox area hosted by Slide‐
share, the company that created LibGuides, and presented the content and organization
of their LibGuides with each other.

5.2 Asking, Seeking

To prepare for the interviews, the students gathered and reviewed information on their
interviewees, their tribal colleges, the tribal communities, and the locations where they
lived and worked. They searched for published articles in databases, reviewed profes‐
sional organization websites, and viewed the interviewee’s institution website, personal
website, and/or blog. Students then performed interviews of TCU librarians to learn
about their experience providing library education. Their interviewees included both
native and non-native librarians who worked at TCUs in Alaska, Oklahoma, Montana,
Arizona, North Dakota, and Alberta, Canada. After the students recorded their inter‐
views using technology such as the iPhone TapeACall application, they transcribed the
interviews, wrote a reflective essay and connected the interview with class readings,
discussion topics, and key documents, especially those developed by ACRL. In order
to identify potential content areas for the videos, they shared their analysis of the inter‐
views, noting especially any references to student needs, challenges, along with the
librarians’ reflections on their own work.

Through the interviews, students also learned about the types of instruction typically
performed by tribal college librarians to meet student needs. The librarians reported that
they gave orientation tours, taught classes, provided in-class instruction, offered tech‐
nical assistance, and delivered instruction at point-of-need. They might teach LI credit
courses such as a six-week library studies 101 class required for students working toward
an associate’s degree. They reported that they assisted students in improving their
writing and mathematical skills. Library staff with tribal membership often taught
courses on tribal art expressions such as basketry or pottery, or, hosted cultural activities
in the library like beading and quill working classes. It was not uncommon for library
staff with tribal membership to deliver services in their native language. One TCU
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librarian used her community connections by translating instruction for computer skills
into the language she and her patrons spoke. The librarians often worked on holidays
and during school breaks, serving as the only location in the community open to serve
patrons. TCU libraries had responsibilities beyond library instruction: they served as the
TCU webmaster, or taught courses on topics outside of library instruction. Their job
responsibilities often expanded to include a range of social services.

Librarians shared insights about some of the unique challenges they face in the TCU
context, and the ways that they meet those challenges in order to provide access to
community services. Tribal college librarians are often the only librarian on staff, and
thus use a wide range of approaches for providing library instruction. Like other instruc‐
tion librarians, TCU librarians spoke of the difficulty of getting faculty on board and to
accept embedding instruction within formal courses. It is possible that the TCU envi‐
ronment might make collaboration between librarians and faculty more challenging in
cases when courses are taught in indigenous languages, or when content heavily relies
on traditional cultural expressions. Even if a LI session might not be taught in an indig‐
enous language, the TCU librarian might open instruction with a greeting in one or more
of the community languages. TCU librarians also might have to work around policies
that impact library services. For example, TCU administration might restrict access to
certain websites on campus, including sites such as YouTube that could also be used for
instruction. This decision might be made based on perceived excessive use of sites by
students and staff. Still, TCU patrons and staff might still be able to access such sites
through their smartphones or other personal device.

Staff see their libraries as a place of power that can strengthen the community by
providing both personal and academic assistance. Library staff are just as apt to help a
patron complete a form to receive food assistance as they are to help a patron learn to
use the online catalog. Adults who enter the TCU library to attend to coursework are
often accompanied by their children, and tribal lands might have limited options for
childcare and family support might not always be available. Thus, the TCU library might
logically develop collections and other services for young patrons. One librarian
described her approach to personalizing the library’s services as “putting a face” to the
library. The librarians interpret their work as a bridging activity: when they provide a
story hour for a young child and his or her caregiver, they do so knowing that they will
likely see that young person someday as a TCU student who has grown up with a favor‐
able opinion of the library and its support. They also needed to be personable with their
students, making extra efforts to appear friendly in any task.

TCU librarians advised flexibility by accommodating late arrivals to class and being
available when needed without requiring that students set appointments. Some reported
low attendance at customized training events but found that attendance increased when
faculty gave students extra credit and/or if the library provided free food for those
attending. And they relied on other TCU librarians for support and as resources. The
annual TCLIPDI is a yearly expression of their willingness to support each other as an
inter-tribal community of LI specialists. What follows is a description of our analysis
based on these interviews, including how the interviews informed the video-making
process. We considered advice from the TCU librarians to personalize the content on
the videos and, if possible, make the tone humorous as well as engaging. We were
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reminded that TCU students might have beginning LI skills and limited outside computer
access, resulting in lower digital literacy skills.

5.3 Making

Based on what they learned, students collaborated in the development of a common
mission statement: “Our mission this semester is to create original instruction materials
for tribal college librarians to assist their library patrons in becoming more information
literate.” Through the content analysis of the interviews, we created a list of potential
topics for the instructional videos. iSchool students chose to work either individually or
in small groups to create instruction videos. In terms of delivery, one TCU librarian
recommended that any training video provide step-by-step instructions to allow students
to learn at their own pace. This gives beginning learners the option to slow down or
repeat content, while still offering advanced learners the option to focus on the material
they need the most help with. They also emphasized that training videos needed to be
brief. Short instruction videos allowed students to attend to content for brief periods of
time, skip content they are already familiar with, and focus on content they preferred to
view more than once. Shorter videos would also be easier to stream in places with low
or spotty connectivity, and can also be viewed on smartphones. One TCU librarian
reported that it might take her twenty to twenty-five minutes to watch a three minute
YouTube video due to low bandwidth. While they welcomed instruction videos, the
iSchool students might need to make them available to TCU library staff on flash drives
or DVDs.

Librarians more acquainted to the process of creating instructional videos cautioned
the iSchool students that it can be a lengthy process, taking as long as eight hours to
create a three-minute video. Once they selected their video topics, students shared drafts
of their scripts through Canvas and hosted in-class critiques of preliminary versions of
the videos. Students estimated that it took them from ten to 16 h to create their videos
including time to draft and refine their scripts, learn the needed software, record their
screencasts and audio, and edit.

5.4 Understanding, Sharing

The TCU librarians stressed that the videos the students created be culturally appro‐
priate. Throughout the semester we discussed the place of culturally appropriate imagery
and content. While it is tempting to incorporate images and design elements such as
color that are associated with tribal cultures, we felt that this was not appropriate for
tutorials created for use in a number of TCU settings. For example, while we might
associate the coral and turquoise colors with Native peoples of the American southwest,
other tribal members may view this as over-generalization if the colors are applied to
resources intended for them as well. Similarly, students took care with their imagery.
While it is tempting to overlay cultural values on an instructional resource, it is best to
avoid use of spiritual language or imagery. Early in the class, students explored basing
their script and images using the metaphor of a Medicine Wheel. They came to realize
that this approach would work best if the product resulted from a collaborative effort
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with members of a specific nation who would give tribally specific interpretations of the
cardinal directions, colors and guardian animals/dodems associated with them, and skills
or attributes affiliated with each direction. Thus, materials that respect traditional forms
of knowledge do not have to appropriate cultural expressions.

Working together enabled students to recount their own learning styles based on the
Kolb [11] model. The resultant videos provided students with an opportunity to create
original content for underserved library patrons. Videos ranged in length from two
minutes, 32 s to six minutes, 9 s. Students used PowerPoint to create slides, GoogleDrive
to share documents, GoogleSlides to search for slide templates, and iMovie to reduce
background noise on the audio. One team of students used three iPad applications:
Explain Everything, Videoscribe Anywhere, and Chatterpix. Students completed the
semester by writing a cumulative reflective essay with details on the technologies they
used, and posted the videos on a YouTube playlist.

6 Results: The Creation of Instruction Videos for Students
Attending TCUs

The purpose of this assignment was for iSchool students to create a series of videos that
will assist tribal librarians in their work to provide LI. Students strived to make the videos
respectful of indigenous values and worldviews. Each of the five resulting videos are
introduced, below.

• Types of Information (three minutes, twelve seconds): The goal of this video was to
introduce TCU students to different formats of information including types of sources
(e.g., research databases, encyclopedias, dictionaries, handbooks, and atlases) as well
as human sources such as elders. This resource was unique in that it not only provided
an overview of traditional reference sources, it also promoted cultural diversity by
including traditional knowledge as a valid source of reference information. Conven‐
tional discussions of types of information usually do not mention human sources and,
especially, tribal members as culture keepers and sources of information unto them‐
selves. In the video, the iSchool student defined reference sources and explains their
use in school work or projects. She categorized sources as either formal or informal.
Informal sources included traditional knowledge collected over generations that
could be found in agriculture, science, ecology, and medicine. She defined formal
sources as knowledge made available through publication that are not designed to be
read from beginning to end. Subject experts examine content in formal sources to
ensure accuracy. The student introduced each type of source and described its poten‐
tial use. For example, she explained that dictionaries provide a word’s meaning,
pronunciation and origin while handbooks provide information on citations, travel
advice, or world records. Finally, the student reminded viewers to ask their local
librarian for assistance.

• Effective Searching (six minutes, nine seconds): The goal of this video was to assist
TCU students in gaining experience in using Boolean operators to broaden or narrow
a search illustrated using Venn diagrams. The iSchool students used the scenario of
searching for information about smartphones to illustrate the use of OR, AND, and
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NOT. They chose this topic based on information that, while the TCU students might
not have laptops or desktop computers, they were more likely to have smartphones.
After an animated welcome from George Boole, students explained that using
Boolean operators will help TCU students be more efficient when they searched for
information through search engines like Google or when searching within a database.
In addition, they demonstrated the impact of using quotation marks to search for
phrases and parentheses to nest search terms when conducting a Boolean search.

• Guidelines for Evaluating Information Sources (five minutes, nineteen seconds):
Through this video, viewers are introduced to the skills needed to assess sources of
information based on their scope, audience, authority, quality, and currency. The
video creators started with an explanation of the importance of evaluating sources,
reminding their audience that online information is not always accurate or appropriate
for use in school assignments. They added that using appropriate sources would help
students improve the quality and accuracy of their work, resulting in better grades.
They introduced each topic with definitions and additional explanations. For
example, the video illustrated how to determine scope by reviewing the table of
contents or index in a book and the headings or links on the homepage of a website.
Explanations of common terms like peer review were included as well. The use of
VideoScribe provided animation throughout the video.

• Letter Writing (two minute, thirty-nine seconds): This video was designed to assist
TCU students in effectively communicating through formal letter writing. The video
creator introduced the six elements of a letter—address, date, salutation, body,
closing, and signature—using a sample letter. The video also described the differ‐
ences between a formal letter, such as a thank you letter to a professor or a cover
letter, and an informal letter, like a letter to a parent or friend. Inspiration for this
video came from a TCU librarian who mentioned that library patrons requested her
assistance each time they needed to write a letter.

• Online Safety (three minute, twenty-eight seconds): One TCU librarian reported that
she observed that her patrons considered any content found online to be safe and
accurate. The goal of video was to introduce strategies TCU students might use to
evaluate and protect their online identities. The video delivers content in two areas:
safety tips for social media and safety tips for online shopping. For social media, the
video outlines how to adjust your privacy settings and describes how the information
posted in forums such as Facebook is not necessarily gone once it is deleted. For
online shopping, viewers learn how to evaluate a website to ensure that it is safe to
input credit card and other personal information. For example, it is never safe to
transmit personal financial information via Email.

7 Summary

The instruction videos illustrate work resulting from a service-learning collaboration
between librarians in Indian Country and iSchool masters students. The students’ work
and reflections illustrate their acquisition of skills and abilities to include TCU students
in instruction efforts. Students selected content for the videos based on interviews with

Library Instruction for Tribal College Students 29



tribal college librarians. Librarians suggested content on understanding sources of infor‐
mation, basic searching including Boolean operators, an introduction to general commu‐
nication, and online safety. Students developed scripts and assisted each other in peer
editing prior to using technology such as Camtasia to create the video to accompany
audio recording of scripts.

While numerous instructional resources are available on these topics, these instruc‐
tional videos are unique for their inclusion of cultural context that is more in line with
indigenous worldview. They rehearsed presenting the products in preparation for their
formal presentation to tribal college librarians at their annual institute in Bozeman,
Montana. iSchool students offered these recommendations to others interested in collab‐
orating with TCU libraries in creating instruction videos:

• Allow time for revision and to acquaint yourself with the technology you need. Gather
background on the technologies available to you.

• Review similar instruction resources such as those available through ACRL’s Peer-
Reviewed Instructional Material Online (PRIMO) Committee. [12]

• Select a strong focus in order to maintain a clear and concise point of view and keep
your final video brief.

• Develop a rough draft of the script you plan to record. Share the draft widely and
revise. Invite reviewers from your cultural community to review your text.

• Locate a sound proof area for the audio recording. Try to eliminate background noise.
Rehearse with your equipment, especially the microphone, to reduce distracting
noise.

• Speak more slowly than normal when recording, and use a conversational tone with
clear and concise sentences. Listen to radio news broadcasters to compare your
reading voice with theirs.

• Reduce disfluencies, iteratives (e.g., um or ah), audio puffs, and verbal stumbles by
rehearsing and recording one short segment at a time.

• Produce the sharpest images possible. View your instructional video on laptop,
desktop computers, PCs, and Macs. Adjust the resolution and view on full screen as
well as reduced screen. If you have time, create sample videos with more than one
product.

• Work to time your audio and images.
• Keep the cultural perspective of your audience in mind. Evaluate your selected

images to make sure that images of people include those from cultural communities.
Avoid stereotypical images.

7.1 Understanding, Sharing

One student reflected on what she learned:

I have to admit I had been a little uncertain as to how to blend library instruction and literacy
with Native cultures, and this couldn’t have been a better illustration of the concept. Our ability
to relate over our shared experiences of helping students made me feel connected to a grand
tradition of library instruction in a way. I hope I will figure out a way to apply a similar theme
in my own methods of academic library instruction.

30 L. Roy et al.



The TCU librarians provide LI as they would provide any library service, but they imbue
it with the local cultural values. All point to helping individuals achieve a personal level
of balance that is connected with the past, present, and future of their indigenous
communities. Students shared their videos with the TCU librarians, inviting them to link
to the videos on their library websites, install them on their in-house public access
computers, and/or share them with patrons through USB drives. We look forward to
hearing how the TCU librarians might have made use of the videos and the responses
they observe among their patrons.

The unique learning settings of TCUs require complex and respectful instruction
responses. This seemingly simple experiment resulted in two broad outcomes: (a) the
tangible products that enabled iSchool graduate students with experience in addressing
selective needs of students attending TCUs and (b) the iSchool students’ experiences in
sharing their work with librarians at the TCUs. Half of the iSchool students attended
annual TCLPDI, held in Bozeman, Montana over five days in early June 2016. There,
librarians at TCUs viewed the students’ videos and offered suggestions and critiques.
The students learned that their instructional products clearly interpreted instructional
skills but did so from their own process of socializing into the disciplinary perspectives
of librarian/information specialists. In other words, while designed for tribal students,
the videos framed information largely from the worldview of the emerging librarian.
The iSchool students experienced the Searching Circle alone and with their peers as a
series of actions: being, asking, seeking, making, understanding, sharing, and cele‐
brating. The Searching Circle can now be expanded to include TCU librarians and the
students they serve in creating local, customized interpretations of information literacy
products. These second generation instruction videos might, for example, incorporate
tribal community languages, local examples of information sources, approved tribal
imagery, and narration by local TCU students. As with other Circles, the iSchool
student’s work launched discussion, illustrated the students’ interpretations, and stands
ready for more refinement and use at the TCUs.
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Abstract. This paper reports on information retrieved by a team of librarians of
the public library of Lyon as part of their preparation for their involvement in a
participatory project. I based the quantitative and qualitative analyses on a theo‐
retical framework built on philosophy and information science concepts. My
results shows that taking part in political action seems to be in conflict with some
traditional values of libraries like neutrality, democratization, and emancipation
through culture rather than through action. Finally my study lets us drawn the
portrait of a new generation of librarians who accept their political role.

Keywords: Participation · Public libraries · Political culture · Expertise ·
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1 Introduction

For more than 20 years, in France, the public has regularly experimented in participating
in urban renewal projects. For the past five years, cultural policies have expressed
interest in similar efforts. Libraries in particular have begun to embrace this new dynamic
on their own initiative, on the initiative of elected officials, or, in rarer cases, on the
initiative of associations. Municipal and national libraries have been especially eager to
launched participatory projects in many fields such as acquisitions, heritage, event
organization, and records correction. While participation seems to be legitimate in libra‐
ries, both philosophically and politically [1], librarians still are learning to view their
services as new approaches in political action and agency. They are still beginning to
consider their role as an emancipatory service in a public space. The first reason is that
participatory projects1 required equality between the public and the institution. Libraries
are more used to an approach where they provide guidance in support of a top down
education. The second reason is that participatory projects are an opportunity to practice
democracy. This would require libraries to adopt a critical approach to the actual democ‐
racy, a critical position that is not in the habits of cultural institutions that claim
neutrality.

1 I define a participatory project as a project where the patrons are actors and not only passive
or consumers. We can measure participatory projects using Sherry Arnstein’s [29] spectrum
from non-participation, tokenism, and citizen control.
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The Bibliothèque Municipale de Lyon (BML) is the second largest public library in
France after the Bibliothèque Nationale de France. It employs a staff of 500 and serves
14 branches and one central library. As early as 2014, the BML was envisioning a large
cultural project on democracy. After the terrorist attacks in January 2015, the project
took a more participatory dimension. In Spring 2015, the “Démocratie 2017” project
was officially launched and I joined it in Fall 2015 as a PhD student invited to the steering
committee of this cultural project, which will take place from November 2016 to March
2017. During this project we experienced that participatory projects are particularly
demanding in terms of knowledge and skills. It required that we gain knowledge in
participative animation’s tools and in the political stakes of participation. Librarians
took part to acquire new skills and worked on information retrieval using the bookmark
tools Diigo. Information retrieval led by librarians seemed to be perfect situation to
observe how librarians trained themselves to acquire new knowledge. This project will
serve as my thesis which will focus on the link between knowledge and political action.

I make the hypothesis that, when studying the information retrieval process of librar‐
ians engaged in such projects, it will be possible to observe their information literacy as
well as its impact on the participatory project of a public cultural establishment. To
validate these assumptions, I used a theoretical framework, built on philosophy and
information sciences including the “archéologie des savoirs” de Foucault [2], the
concept of information literacy of Pawley [3], and the concept of “culture information‐
nelle”. This is about Le Deuff [4], to analyze the statistical treatment of information
retrieval made by employees of the BML. Prior to detailing the methodology and the
results of this study, it is essential to conduct a literature review, beginning with the
matter of knowledge in participatory projects and then exploring the matter of librarians’
informational skills. I will end the article with a discussion on the political role of libra‐
ries and the engagement of librarians in a public service for which neutrality is a central
value [5].

2 Literature Review

Participatory projects have a multifaceted relationship with knowledge. Participation is
often approached as a citizens/elected officials/technicians triothat, although it shows
some shortcomings [6]), in particular due to excessive categorization, still allows to
distinguish between various forms of knowledge gathered by the participants. Because
of the entanglement of the roles between citizens and technician [7, 8], participatory
projects also result in the development of new knowledge related to the context, to the
territory, or to participation itself, both in theoretical and practical terms. We can even
expect to see a professionalization of this participation [9] that might drive it away from
the field of engagement [10]. So, while citizens and technicians assemble knowledge,
they also generate new ones. But there is no research done on the conditions of these
learnings. In this article I will attempt to fill this void by studying the specific case of
librarians.

There is an abundant literature analyzing the training dispensed by librarians to their
publics to achieve information literacy and political literacy. Henri Maitles [11] noted
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that if political education has no conclusive effects, the political literacy provided by
librarians should focus on skills to participation to politics and to political knowledge,
more than on the working of political institution, to be more effective. For Elmborg [12],
librarians had to focus not on transfer of information but on acquiring a critical
conscience. For Smith [13], the critical literacy lead to a political agency in moving from
individual point of view to a social one, and in requiring a assumed responsibility.
Political action seems to required a political look on information. In this paper I will try
to observe it.

On rarer occasions, that literature offered analyses on librarianship trainings aimed
at teaching instructing skills [14]. Yet there is surprisingly sparse literature on how
librarians wield their own information literacy while engaged in their professional activ‐
ities. Education and information sciences focus on the training of students and children
but rarely on the proficiency of the teachers and librarians themselves [15]. I would like
to fill this silence in the literature is something with this study.

3 Methodology

3.1 Theoretical Framework

My research relied first on a philosophical approach to determine the type of political
discourse of French libraries. The “archéologie des savoirs” of Michel Foucault [2],
gave us a framework to study the sources that inform the political action of librarians,
which include: key texts of French libraries including a Manifesto and classical texts;
the orientation plan of the public library of Lyon; and, finally the information retrieval
of librarians involved in the “Démocratie 2017” project. I will just focus on this last
point ior this paper. Second, my research stood on two political approaches of informa‐
tion literacy (IL): the critics of IL from Pawley [3], and the concept of culture of infor‐
mation of Le Deuff [4]. I used these approaches to build a theoretical framework for this
specific case.

1. According to Le Deuff, culture of information is eminently political and civic [16].
It “takes into account the necessity for the citizen to have pertinent resources avail‐
able, so that they can form an opinion.” [4, p. 105]. For Pawley, information literacy
requires the ability to put information on a political context. I wanted to measure in
this information retrieval study whether librarians had a political agenda and/or
librarianship agenda.

2. According to Le Deuff, “[communicational culture] is closer to critical literacy and
requires resistance capacities. There is a political and philosophical dimension
centered more on the individual than on the citizen.” [4, p. 106]. Each individual
gathers knowledge that allowed them to form an individual and critical analysis of
the information they found. For Pawley, information literacy lead everyone to
engage himself or herself [3]. Information looked for, selected, and absorbed
reflected choices and values. My information retrieval analysis will show if the tastes
and interests of the individual take precedence over the collective values of the
librarians as criteria for evaluation of information.
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3. The phrase “culture of information” was inspired by the work of Major R. Owens
and how he linked the matter of responsibility to information literacy. According
to him, information retrieval committed us to act. Christine Pawley also used this
notion of action around the concept of consumers-producers [3]. The trainer
should not perceive the one intended to acquire information literacy as passive,
but as able to create their own information. Both these theories of information
literacy gave an important place to action made possible by information. I there‐
fore, tried to find out to what extent the information retrieval done by the group
revealed an active dimension.

3.2 Statistical Study

The steering committee of the “Démocratie 2017” project conducted information
retrieval work on the topic of the event. My article looks precisely into this information
retrieval process, which is stored and compiled in a Diigo project. It is freely accessible
and is also a weekly selection using Scoop.it.

My study relied on a statistical treatment of the Diigo project to identify:

• Quantitatively: items, sources, type of sources, and form of items
• Qualitatively: topics related to the project, intellectual ou academic field of authors,

and topics of the items.

I knew that this research had a bias inducted by the them a of the project itself. The
action of librarians working on participatory projects and new democratic forms as well
as the information they seek related to these projects was necessarily very political and
very closed to some alternatives movements.

4 Results and Discussion

The Diigo of the Démocratie 2017 project added 125 items in eleven months. I studied
the content of this information retrieval process from June 2015 to April 2016. Twelve
participants contributed to the Diigo, including the eleven persons of the steering
committee and myself. I published 4 out of the 125 items. Two members of the steering
committee did not sign up. Three of the participants did not entered items, six partici‐
pants entered fewer than the. The three agents who initiated the project entered 20 items,
30 items, and almost 60 items respectively. Those three agents began their data gathering
work in June 2015 while all the others began during fall. However, the time they started
their participation was not the only explanation for their higher participation. These three
agents worked in the “Society and Civilizations” department of the central library and
political matters were at the core of their daily activities, as opposed to other members
of the group who might have been working on more distant topics.
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4.1 Objective Based Approach

Instead of showing a desire to prepare as a librarian, the Diigo data reveals that librarians
involved in the project? desired to develop a unique view of the topic extending beyond
the framework of the library.

Examining the 125 items by subject fields showed only 5 items from Library and
Information Sciences (LIS). Three addressed new topics in librarianship: the common
good of knowledge. Two others talked about political questions in libraries: burned
libraries in the first example and participatory projects for the second. LIS seemed to be
considered as another academic field, like the performing arts, medias studies,
psychology, and anthropology. LIS is a potential source for this project, but not the main
source (Fig. 1).

Fig. 1. Items by fields

The main field of the items was, in fact, journalism (31 items or 25% out of 125). By
journalism, I mean that the author of the item was a journalist who wrote with a jour‐
nalistic orientation. There were 88 (90%) items in all other academic fields. The final
six items were about associative activism or texts written to serve or present the activist
project of an association. In the 88 items written with academic orientations, 19 (15%)
were in philosophy, 20 (16%) were in political sciences, and 16 (13%) were in social
sciences. The two last fields were not surprising since the political and social sciences
were related to the topic of the project and to the library acquisitions areas of the leaders
of the project. At first, the presence of items in philosophy could be seen as strange, but
those items were essentially in political philosophy.

The 125 items come from 79 different sources. Sixty-three (80%) of these sources
were mentioned only once but 15 (12%) were mentioned more than once, in particular
France Culture (17 items) and Médiapart (8 items). The other sources were mentioned
fewer than four times with the exception of the catalogue of BML, whose use is described
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in the paragraph below. France Culture is a very high-level national public radio station
where a lot of academics speak. This radio station leans more towards intellectuals than
culture even though the latter is still largely represented. Médiapart is an online inde‐
pendent journal that aims to revive the tradition of journalistic investigation, calls for
participation among its readers, and frequently organizes debates.

These data show that LIS and/or technical questions were not central in this infor‐
mation retrieval. The main use of this information retrieval was to train collaborators
on this topic so that they can grasp the concepts in a more general sense and not solely
in the context of libraries. Six items used the catalogue of the BML as their source which
pointed out that some of the useful documents were already in the collection. It process
also allowed the team to identify potential participants. The list of lecturer invited to
talk during the future events (November 2016 to March 2017) was totally symmetrical
to the list of authors identified in the information retrieval. Some are mentioned
numerous time such as Rancière and Fraser in philosophy, Wahnich and Rosenvallon
in history, and Coriat in economy.

This lead me to think that, for the librarians doing this information retrieval, the point
was not to find data allowing them to simply do their job but to do their work differently.
Likewise, they did not simply question today’s democracy; they also questioned the
potential for an emerging democracy. As such, the Diigo project showed a civic rather
than a technical informational culture. In fact, if the project called into question what
libraries usually stand for, then the information retrieval process largely went beyond a
technical objective. It allowed librarians to question their role in society, facing social
and civic practices they were not familiar with. It revealed the possible emergence of a
new kind of librarian. French librarians have long been accused of being “Télérama”,
that is to say that, despite being left-leaning they had an elitist discourse on the democ‐
ratization of culture. In other words, it was OK to watch TV but only if you watched
good movies. Entertainment was only acceptable as long as you picked and chose. This
type of discourse had long been relayed by librarians in the way they selected documents
they deemed good and of appropriate cultural level for their public [17]. Yet there is a
complete absence of any reference to Télérama on the Diigo platform. In fact, Télérama
may have been replaced by France Culture as a new cultural reference served as an
indicator to the importance of the academic fields we observed. While the objective for
librarians here was not to develop their librarianship skills, they clearly tried to identify
experts in democracy and participation that were almost exclusively academics. It
showed a certain position of humility with librarians clearly stating that they were not
experts as opposed to the Télérama librarians. In opposition, if they are not experts, they
had the keys to contextualize, to point out the stakes, and to build and help to build a
political discourse. This was a first step to moving a cultural action into a political action.

4.2 Value-Based Approach

The items in the Diigo project leaned heavily on the left or sometimes far left side of
the political spectrum. As it allowed, on one hand, the training of agents and, on the
other end, the creation of a list of potential participants, the whole project was charac‐
terized by this left-leaning tendency. Most of the items were critical of democracy and

38 R. Bats



representation and called for an increased participation in the political field and for more
empowerment for each and every person from a collective point of view. These were
signs of a drifting away from the usual political parties as well as an interest for radical
democracy. Facing the difficulty of distinguishing between the nuances of the left, I
focused on the identification of items from the right or neutral. I considered the institu‐
tions as neutral if they offered services by the state. If they did not, I assigned them to
the political party in power at the time of creation of the content or to the stance of the
participants taking part. So, a radio show on France Culture could not be considered as
neutral when only left or far left academics took part. While I was able to find four
neutral items, I could not find one expressing a right-wing stance. As I said earlier, this
result was not very surprising due to the them a of the project. However, this result was
not in complete opposition with the generally left-leaning tendencies of French libraries
and with the values of librarians. In an article of the activism of librarians, Camille
Hubert expressed a real difficulty in identifying right-leaning librarians and the only
person who accepted her invitation to talk to her asked to do so anonymously [18].

To go further in the analysis of the content of the items, I looked at how they fit or
did not fit in the four majors topics of the project as defined by the steering committee:
democracy, participation, empowerment, and commons (Fig. 2).

Fig. 2. Items by topics

There was an almost perfect equality between three topics: democracy, empower‐
ment, and participation. The topic of Commons was weaker compared to the others but
the specialization of this topic, its novelty, and the low number of people working on
this explained it. What was really surprising was that 13% of items did not fit into one
of the major topics. All these items were related to political questions and, specifically,
to critics of today politics including critics of political parties, governmentality, and use
of algorithms in politics. This 13% of items showed that this information retrieval was
also a place for more activist positions and global thoughts about the society.

The items by type of sources also showed a ambivalent place for institutions. Only
seven items had a cultural or political institution, such as a museum, governmental
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website, or governmental agency, as a source. I also could have considered academic
journals and research centers are institutions because universities are public in France
and the national radio France Culture, could be considered a national institution. If these
sources are included, then 47% of the items were cultural or political institutions (Fig. 3).

Fig. 3. Items by type of sources

Yet, most of the researchers and well as those affiliated with France Culture, inde‐
pendent media, and even major media were more apt to express a critical and political
thought than an institutional speech. I could say that the tradition of involvement of
intellectuals who speak publicly has been to call others to concrete actions and partici‐
pate with activists in the field. Adding to this, 32% of the items clearly sources clearly
identified as activist sources such as associations, independent media, and militant jour‐
nals. The militant position was far away central to this information retrieval.

This reflects the problem of neutrality in French institution workers, including librar‐
ians [19]. Civil servants are not supposed to let the politicians dominate? aloud the
political discourse. This does not mean that libraries’ actions do not have a political
influence or stance but this has not to be presented as political. Despite this, the study
of the types of sources shows an emphasis on clear stands. In other words, while the
selection shows a drifting away from the value of neutrality, it shows maybe a closer
proximity to some other collective value for French librarians. The first collective value
could be the rejection of right and far-right opinions. More interesting is another collec‐
tive value related to the role of libraries in the society. If, in 2005, D. Lahary [20] defined
that the new generation of librarians were de-politized, maybe this generation is only
approaching the political role of libraries from another angle that we still have to define.
The neutrality of the library does not have to be a principle but the consequence of its
assumed political role [21]. In the end, the information retrieval process revealed a
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critical approach through a questioning of the notion of neutrality, preferring a refo‐
cusing on the missions of libraries and their responsibilities.

4.3 Action-Based Approach

As we saw earlier, studying the sources of items by type also showed the importance of
the academic environment; 27 items were research centers and academic journals: 27
items. I also studied the content of these items depending on their form. Unsurprisingly
considering the previous results, I noticed a strong predominance of academic papers
and podcasts. This result could even be increased, if we considered that 90% of the
participants in the radio shows were academics. Librarians seemed to be hiding their
actions behind those of academics (Fig. 4).

Fig. 4. Items by form

By proclaiming their non-specialist status, librarians remained behind the scened of
political action and, in doing so, partly withdrew from it. Indeed, political actors put
themselves forward and take responsibility [22].

On the other hand, the information gathered with Diigo was transformed in several
ways: (1) into a Scoop.it; (2) into potential participants; and, (3) into information sheets
on the topics, for the agents but also later for the public, in particular through the work
done with schools and teachers. In this regard, I could say that the steering committee
was a consumer-producer [3]. Likewise, some of the selected tools and practices showed
the librarians’ desired to try different relations with the public and to question the
library’s capacity for being truly participatory. Facets of the work got close to the way
John Dewey analyzed democratic renewal through participation [23]. I saw this in the
notion of experimentation, the projection into a future that librarians will be part of, and
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in the criteria for the selection of the items.. I could note a desire “to be situated in the
political action and not solely focused on the transmission of knowledge” [24].

Topics like emancipation or empowerment were very present in the information
gathered, so it was important not to dismiss them as anecdotal. Indeed, although French
libraries lacked any law clearly defining their missions, they agreed to say that their
function was to contribute to the emancipation of citizens. Democratization was key in
this emancipation, but is largely being questioned nowadays [25]. This information
retrieval traced the contours of a different reflection on emancipation, less top-down and
more experimental. Librarians seemed to embrace their role not as pillars of democracy,
but as active agents. This action tooks different forms:

• having new democratic forms experienced through participation emancipation
inspired by John Dewey [23];

• convincing the public of their ability to act through equality in the intellectual debate
through a definition of emancipation closer to the one thought by Jacques Rancière [26])

• Offering a new way to think about goods as common goods, thus a emancipation
more based on digital citizenship and texts by philosophers Dardot and Laval [27].

The agents of the BML regretted not being part of a true debate event and saw the
Démocratie 2017 project as a way to fill this void. The point was not just to propose
debates but to embrace the intensity or even the possible conflicts of the debates.
Accepting this agitation was one of the new orientations that the information retrieval
performed by the group seems to be showing, hence the choice of items, strongly
oriented towards change, reform, and a renewal of democracy. The knowledge assem‐
bled was revelatory of a desire for action, of a will to think the library as a political actor
in its capacity to offer places for debate. In other words, to be a true Habermasian public
space [28].

5 Conclusion

In a project such as the one undertaken by the BML, the information retrieval done by
the organizing team revealed a new approach to the political role of libraries. It showed
us the portrait of a new generation of librarians who accepted their political role as civil
servants/citizens, moving further away from librarianship techniques, but moving closer
than ever to the assertion of a responsibility towards society. However, this desire to
take part in political action seemed to be in conflict with the values of libraries that
correspond to another way of thinking the role of public cultural institutions: neutrality,
democratization and emancipation through culture rather than through action. This
difficult convergence between two representations of libraries does not seem to result
from a lack of training of the librarians in terms of informational skills, but rather from
a lack of political culture. By this I mean that librarians nowadays had trouble identifying
French librarianship thinkers, to position themselves in a tendency, a history, to feel at
one with it, while being able to make it their own and criticize it, and adapt it to their
current problems, and in a way rekindle their vocation. The tendency in Anglo-Saxon
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countries toward the development of a critical library science lets us see promising
possibilities in the domain of the political action of librarians.
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Abstract. High rates of financial illiteracy among households represent a serious
problem not only for the individuals but for the entire community. Public libraries
could be proactive in community financial education and financial information educa‐
tion. For the first time, Italian public librarians were surveyed on whether their libra‐
ries were involved in offering financial literacy education programmes or financial
information services. We also investigated the self-confidence and real competence
of public librarians in basic finance and financial information. Respondents repre‐
sented was 1.5% of Italian public librarians. Findings suggest that Italian public libra‐
ries are not perceived by patrons as suppliers of financial information and that only few
courses have been offered to patrons about basic finance and financial information in
Italian public libraries. Librarians are not confident about their competence in finance
and financial information. Moreover, confidence in these fields is higher among male
librarians that in female librarians. Study levels and formal economic studies have no
influence on levels of confidence and proactivity. The only factor that appears to
influence libraries’ activities is the participation of librarians to specialized voca‐
tional courses. We recommend that Italian public libraries, professional associations
and other national organizations organize courses of financial information and basic
finance for Italian public librarians.

Keywords: Information literacy · Financial literacy · Financial information ·
Public libraries · Italy

1 Introduction

As financial markets become ever-more complex and integrated and financial processes are
computerized, individuals and their family have to face decisions that could influence their
future in an irreversible way with the risk of committing grievous financial errors.

Financial education is described as “[…] the process by which individuals improve their
understanding of financial products and concepts; and through information [emphasis added
by the author], instruction and/or objective advice, develop the skills and confidence to
become more aware of financial risks and opportunities to make informed choices, to know
where to go for help, and to take other effective actions to improve their financial well-being
and protection” [1, p. 26].

Economists suggest that financial literacy (FL) enables citizens to make more accurate
decisions about some specific topics: retirement, credit and mortgages, stock market
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investments, and savings [2]. Sometimes the term FL is used as an umbrella term that refers
also to employment or unemployment, taxes, and anything that regards money.

In this article we considered the meaning of FL in a more restrictive way following
the approach of economists.

Various metrics have been developed to measure FL in the various areas in the world
[3]. According to those metrics, financial illiteracy is common in many developed countries
such as the US, Germany, Sweden, Italy, Japan, with gender, age, and education differ‐
ences influencing the level of literacy [4].

While FL just recently became a very common concept because of the global financial
and economic crisis, it also had a dramatic relevance for individuals before the crisis1.

What the crisis of recent years demonstrated is that inaccurate or wrong decisions carry
substantial costs not only for individuals but for the entire community, reinforcing the idea
that national strategies of FL education must be implemented [5].

As stated in the definition of financial education cited above, economists consider that
there is a specific relevance of information in financial decisions. This is the reason why
national strategies for FL include the creation of authoritative free information sources
including guides, reference materials, and web sites, produced by governmental agencies for
citizens and initiatives of dissemination in which libraries have been historically involved.

In LIS disciplines neither the conceptual correlation between FL and information literacy
has been entirely systematized [6, p. 276], nor has a consensus about the independence,
interdependence, intersections, or overlapping of the two concepts been reached [7, p. 54],
[8, p. 12].

Nevertheless, in our research we considered that libraries can contribute to improve citi‐
zens’ competences and knowledge related to their financial decisions. Libraries can follow
two distinct but indivisible different pathways. First, they can improve the basic financial
knowledge of patrons through offering reference services and courses. Second, they can
improve the financial information literacy (FIL) of patrons through offering reference serv‐
ices and courses. The first pathway requires libraries to use the consolidated methods of
teaching basic finance while financial information education uses methods of information
literacy education in the context of finance. The second pathway has to be based on a vision
of information literacy according to which “information literacy cannot be learned without
engaging in discipline specific subject matter” [9, p. 60], a vision that contextualizes it
“within the structures and modes of thought of particular disciplines” [10, p. 202] or within
a context [11].

2 Background of the Research

2.1 Public Libraries, FL, and FIL

Throughout different kind of libraries, research literature affirms that an important role
in FL education and FIL diffusion can be expected for public libraries, both in terms of

1 For example, in the US the Financial Literacy and Education Commission was established under the
Fair and Accurate Credit Transactions Act of 2003 to develop a national strategy on financial literacy.
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supplying financial information to patrons and offering financial and financial
information educational programmes [6, 12, 13].

Public libraries are neutral parts of community life. They have a tradition in
managing vocational courses for citizens and they are part of the government informa‐
tion transfer cycle. Historically, public libraries have been involved in adult education
in different subject areas. Business reference services and specialized librarians are
present in many public libraries all over the world. They are trusted for their roles in
source evaluation, and this is a very relevant point for financial information that is
complex and fragmented.

Nevertheless, there is sparse empirical research on FL education in public libraries
[13, p. 302] and the number of public library initiatives in this field is still quite limited.
FL is addressed in a “patchwork manner” by many and also by libraries [8, p. 18].

Furthermore, at this moment it is unclear to what extent public libraries are prepared
to fulfil the aim of promoting FL among their communities and if they consider it a
priority.

International organizations, including all IFLA, call strongly for the role of public
libraries in educating citizens especially through information and information literacy
education in all fields, disciplines, and contexts [14]. Professional organizations, such
as ALA, underline the importance of public libraries as key players in the provision of
government information, including financial information, to citizens. ALA’s Reference
and User Association’s guidelines, Financial literacy education in libraries, are a good
example of professional instructions to help public libraries to organize FL courses for
adult education [12].

Librarian associations are also facilitators or promotors for organizing courses of FL
education in libraries, in partnership with relevant national programmes or institutions,
such as, in the US, “MoneySmart” or “Smart investing at your library”.

Still, it has been said that most librarians (81%) did not receive specialized training
in order to respond to finance-related inquiries or offer FL workshops [15, p. 49],
suggesting that poor financial skills of librarians could be responsible of poor attention
to FL in public libraries. While librarians as a whole perceive themselves as information
literate, it would be valuable, to consider the self-perceived and real FL of librarians and
their information literacy in financial matters, their FIL.

Considering the case of Italy, financial illiteracy for the whole Italian population is
extremely wide spread and much higher than the average of OECD countries. Italy
performed the worst among the countries reporting results on the FL PISA test [16].

Although Italy has not yet developed a strategy for FL education, the Italian Central
Bank, Banca d’Italia, offers some programmes in FL education to school students in agree‐
ment with MIUR, the Ministry of Education and University. Since most of the govern‐
mental initiatives involve students, there is a vacuum of adult activities. Public libraries
could really play in an important role for adults in Italy. While the Italian Public Agency for
Digital Development (AGID) considers public libraries to be a key network to spread the
use of the Internet and e-government services and information [17], the AGID does not
emphasize FL. Nevertheless, at the moment these central agencies have not involved libra‐
ries in their initiatives.
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Unlike of the case of the US, the Italian Library Association (AIB), the main Italian
professional association, has not developed a strategy for FL education in libraries.
Italian public libraries traditionally did not offer specific business or financial informa‐
tion services for their adult communities and they do not have business reference units.

It is generally assumed, but not tested, that:

• only a few reference questions have been received by Italian public libraries
regarding finance;

• that economic and business collections are quite poor compared to other disciplines
such as art, literature, and history; and,

• that FL education courses are not offered by public libraries. The extent to which
Italian public librarians offer support for both FL and FIL of has never been
researched.

3 Research Questions

Our study is the first quantitative evaluation of the actual diffusion of FL and FIL activ‐
ities in Italian public libraries. In this exploratory study we used survey questionnaires
administrated to a sample of Italian public librarians to understand:

RQ1 The percentage of reference librarians who have received questions about financial
problems;
RQ2 The presence of courses or workshops related to FL and FIL in public libraries;
RQ3 The percentage of reference librarians who have received specific education and
training about finance and/or financial information sources;
RQ4 The percentage of reference librarians in the sample who had at least a basic
financial competence;
RQ5 The self-perceived level of FL and FIL competence of the reference librarians in
the sample; and,
RQ6 The opinion of the reference librarians on the adequacy of library collections in
finance to respond to user questions.

We searched for relationships between:

• variables referring to the librarians’: self-confidence and real competence in finance
and financial information; gender; level of education, and courses attended during
professional career; and,

• public libraries’ activity in financial education.

4 Research Methods

We conducted the research through a web survey made of sixteen questions addressed
to public librarians. We divided these questions into three main areas of interest: personal
information on the respondents (6 questions: sex, age, education level, background in
economic studies, vocational education, library size); FIL of librarians and their use of
financial information in reference services (8 questions); and FL competence of
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librarians (2 questions). In nine of these questions we asked respondents to select an
answer from a list of choices.

The respondents did not identify the library they worked for since, in Italy, public
librarians are often solo librarians. This was so we could maintain the librarians’ confi‐
dentiality and not to identify them as individuals.

We developed the questions through a literature review and pre-tested the survey
with 20 public librarians, to improve the question clarity. Through interviews with these
librarians, we also gathered suggestions and evaluated the librarians’ comments.

We sent an invitation to complete the survey to all 6,200 members of the most repre‐
sentative mailing list of the Italian librarians and information specialists, AIB-Cur [18].
It was not possible for us to send the message only to public librarians because the system
did not allow us to filter but the invitation e-mail explained that only public librarians
were addressed. It was not possible for us to send reminders because of the list policy
about re-submission. We sent a second invitation to complete the survey through a
mailing list of 500 public librarians. Librarians had one month to return a completed
questionnaire, starting at the beginning of April 2016.

We received 196 responses. Because 30% (n = 59) of respondents started the survey
but only provided some answers without completing the set, we received only 137
completed questionnaires were suitable for analysis.

The final sample represented 1.5% of the estimated number of Italian public librar‐
ians2.

The final set of respondents was purposeful and self-selected. We considered the
results significant for the population of Italian public librarians because the public
librarians on the mailing lists included all kind of public librarians, regardless of previous
experiences, roles, or interest in financial or business reference and information.

5 Findings

We found the respondents were mostly older than forty years old (75%, n = 102) and female
(83%, n = 114) [Questions 1 and 2]. These data corresponded to the national demographics
(estimated) from the Italian Library Association for Italian librarians (female: 77.2%;
average age: 41–55 years old). Among respondents, 29 librarians worked for libraries of big
municipalities with more than one library, 78 worked for municipalities with a unique
library, 30 respondents worked in other kinds of public libraries [Question 5].

2 Official statistics do not offer a complete information regarding librarians working in public
libraries. The Italian Library Association Secretariat estimates that Italian public librarians are
about 9,000. The ICCU database, Anagrafe delle Biblioteche italiane, records 7003 Italian
public libraries.
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5.1 Financial Literacy Activities in Public Libraries (RQ1 and RQ2)

No more than 25% (n = 34) of the reference librarians indicated that they had received
questions about financial problems. The low percentage showed that only few users asked
librarians to address these issues.

Among the questions received, the librarians reported that patrons expressed significant
interest in equities, bonds and derivatives (25%, n = 34) and online bank accounts (18%,
n = 24) (Fig. 1).

Fig. 1. Financial questions received from patrons (Questions 7, 8, 9)

We asked the respondents if their libraries offered courses or workshops related to FL
and financial information to their users in the previous five years. Most respondents’ libra‐
ries (91%, n = 125) did not offer any kind of FL programmes [Question 14].

Table 1. Librarians attended FL courses

Librarians attended FL courses
Libraries offered courses of FL to
patrons

Yes No
Yes 20% 8%
No 80% 92%

While we found that that few financial education programmes were offered in Italian
libraries have proven to be sparse, we observed that libraries whose librarians attended some
vocational courses of FL or FIL show higher percentages of FL or FIL courses offered to
their patrons. When librarians attended vocational FL courses, 20% (n = 2) of their libraries
offered FL courses to patrons. On the other hand, when librarians had not attended voca‐
tional FL courses, only 8% (n = 10) of libraries offered FL programmes (Table 1).
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The relation becomes more evident in the case of librarians attending FIL courses.
When librarians had attended vocational FIL courses, 27% (n = 3) of libraries offered
courses to their patrons, versus only 7% (n = 9) of libraries whose librarians did not
attend FIL courses (Table 2).

Table 2. Librarians attended FIL courses

Librarians attended FIL
courses

Libraries offered courses of FL to
patrons

Yes No
Yes 27% 7%
No 73% 93%

We consider that it would be interesting to study the reason of these findings. At
least two hypotheses could be considered for future studies: when libraries want to
organize FL or FIL courses for their patrons, they organize training for their librarians;
or, on the other hand, when librarians attended FL or FIL courses, their libraries are
more apt to organize FL courses for their patrons.

5.2 Education and Financial Background of Librarians (RQ3)

A large number of respondents had academic degrees. Seventy-eight percent (n = 107)
of respondents had a Bachelors degree or Masters degree, 22% (n = 30) had a high school
diploma [Question 3].

Regarding their competence in finance, we had to consider that it was not usual for
librarians in Italy to have a background in economic studies and LIS students usually
do not include finance or financial information. In fact, only 9% (n = 13) of the sample
studied economics in high school or in university [Question 4]. The percentage of
respondents that had an economic background was higher among individuals with only
a high school certificate.

We asked librarians if, during their professional career, they attended vocational
courses of finance or financial information. In both cases, only 8% of librarians (n = 11)
did [Question 6].

5.3 The Self-perceived and Proven FL and FIL of the Reference Librarians
in the Sample (RQ 4 and 5)

Librarians had very low self confidence in terms of financial knowledge. We asked
librarians if they were confident about loans, savings, and pension plans. More than 90%
of the sample was convinced they were not competent enough to help patrons. Four
percent of respondents (n = 6) answered that thought they were knowledgeable about
loans, 6% of respondents (n = 8) thought the same about savings, finally only 4% of
respondents (n = 6) felt they were knowledgeable about retirement [Question 11].

Librarians expressed somewhat greater self confidence in terms of what they knew
about financial information sources: 20% of respondents (n = 27) thought they knew
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what sources to look for about loans; 26% of respondents (n = 35) knew sources about
savings; and 26% (n = 35) were able to use sources about retirement. Thus, at least 74%
of the librarians did not feel confident with FIL sources [Question 10].

Formal education in economics and finance did not help to improve self- confidence.
All librarians (n = 13) who had formal education in the field answered that they did not
have enough competence in finance to answer patrons’ questions. Formal education was
proven to be not relevant regarding FIL: among those with a formal economic education,
the percentage of respondents who were self-confident in financial information was the
same of that of the whole sample.

We tested real financial competence by asking two different questions. [Questions
15, 16]. The first question asked if respondents knew the meaning of (a) the nominal
interest rate and (b) the actual annual percentage rate. Most of the respondents were not
able to answer. Seventy-one individuals answered “No” to (a) while 59 answered “Yes”.
For (b), 117 individuals answered “No”, 13 individuals answered “Yes”. Seven indi‐
viduals did not answer in both cases.

We asked the second question to check if all the answers about self-perceived finan‐
cial competences were correct. This question is often used in national surveys to prove
financial competences of citizens [2, p. 81]. Only 31% of respondents (n = 41) were able
to give a correct answer when asked if 100 Euro after 5 years with an interest of 2%
were more or less or equal than 110 Euro. Also those librarians who attended courses
in finance had a high percentage of errors (80%).

We tested also the hypothesis of a gender gap in FL with this question [19]. Our
sample was composed of 83% (n = 114) females and 17% (n = 23) males. Among the
females, only 26% (n = 30) responded correctly; on the contrary, 48% of males (n = 11)
gave the right answer.

5.4 Adequacy of Library Collections and Use of Financial Information Sources
by Reference Librarians (RQ 6)

People in our sample thought that their collections in economy and finance were not
sufficient to answer to patrons’ questions about finance: 73% of respondents (n = 100)
answered that their collections were not adequate, 25% (n = 34) thought that they were
sufficient, 1.5% (n = 2) answered that they were very good and 0.5% (n = 1) did not
answer [Question 13]. We asked librarians about what sources Italian public librarians
used in reference assistance about finance. Forty-six percent (n = 63) of the sample used
reference books, meaning that more than half of public librarians did not use them
[Question 12].

We asked librarians which governmental web sites they used in reference services.
We cited these websites in the questionnaire:

• Normattiva: official website for in-force legislation
• Banca d’Italia: Italian Central Bank
• Consob: Italian Exchange and Securities Commission
• IVASS: Authority for Insurance Control
• COVIP: Authority for Private Pension Funds Control
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We also added an important private source about financial: Morningstar.
The only online source that was used often was Normattiva, a legal, not a financial one

(Fig. 2).
The Banca d’Italia website was used by 20% of respondents, but unfortunately, while

it is very rich in raw data or information about economic trends and banking statistics,
it is not very useful in helping non-professional users search information about personal
finances because it offers just a few guides and reference materials.

We found an interesting relation with the self-perceived financial information
competence. We discovered that respondents that declared a competence in financial
information used financial online sources in reference services more than the others.

For example, only 15% of librarians that did not consider themselves financial infor‐
mation literate used the Bank of Italy website. On the contrary, 37% of those that
considered themselves financial information literate used the Bank of Italy website.

6 Conclusion

Our main conclusion in this phase of the research was that Italian public libraries were
rarely perceived from their patrons as a source of information and reference for financial
issues. No more than 25% of respondents had ever received a question about one of the
financial issues we considered. We also found that very few libraries, no more than 9%,
offered financial courses or financial information courses to their patrons.

We demonstrated that the self confidence in both finance and financial information
was very low for the Italian public librarians: 90% of respondents did not feel competent
to help patrons with finance and 74% said they were not competent with financial infor‐
mation.

Basic competence in finance was found to be low, even if it was higher than the
respondents’ perceived confidence, with 70% of respondents unable to demonstrate their
financial competence.

Fig. 2. Use of online information relevant for finance [Question 12]
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Financial information was rarely used in reference services, even free governmental
websites and most Italian librarians considered their library collections inadequate to
answer to users’ questions in finance.

The gender gap in FL was confirmed in the sample. The high presence of women in
Italian libraries in general suggested the need of future studies about teaching FL for
women in library staff.

We demonstrated that neither completion of a Bachelors or a Masters degree nor
formal economic education represented an advantage in terms of a stronger self-confi‐
dence and real competence in finance and financial information. This last finding was
quite counterintuitive and future studies should try to understand the reason why it
happened.

Even if the number of public libraries that offered FL courses was very limited in
Italy, compared with other countries’ libraries, we observed that libraries whose librar‐
ians attended some vocational courses of FL or FIL showed higher percentages of FL
or FIL courses offered to patrons.

We conclude that, for Italy, organizing financial and financial information educa‐
tional programmes for public librarians is a priority in order to improve the self-confi‐
dence and the real knowledge of finance and financial information and enhance the
activities in libraries for patrons in these fields.

For future research, since FL courses offered by libraries was so limited, it would be
not productive to study the factors that motivated libraries to offer courses. On the
contrary, it would be more interesting to identify and study all cases when some librar‐
ians attended vocational courses of FL and FIL, to understand if this coursework influ‐
enced their organizations to organize FL and FIL programs for patrons or, whether
librarians attended these courses because of their organization’s FL projects.

Finally, we suggest the necessity of investing in having updated and rich financial
collections in public libraries.
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Abstract. Currently in the United States, debate ranges over the purpose of
higher education, and whether colleges should focus on job skills and preparing
a workforce, or the extent to which they are responsible for developing citizens
prepared to fully participate in a democratic society. The New ACRL Information
Literacy Framework provides a conceptual approach to teaching and learning
information literacy in higher education. The frames outline broad ideas and
knowledge areas, many of which lend themselves to social justice interpretations,
which could align with a socially responsible curriculum. This paper examines
the development of the Framework and analyzes each frame from a social justice
perspective, ending with a proposal for a new frame on information social justice.

Keywords: Information literacy · Academic libraries · Social justice

1 Introduction

Libraries in the United States have a long, although not uncomplicated, history of social
justice. The American Library Association has issued a number of policy documents
that underscore the profession’s support for access to information and education, intel‐
lectual freedom, diversity, and resistance to censorship. ALA’s Code of Ethics [1], and
the Library Bill of Rights [2], both originally adopted in 1939, stress the importance of
equity of services, of not discriminating against patrons for any reason, and of providing
materials representing diverse points of view and not censoring materials due to the
background of the author or because of partisan or doctrinal disapproval of content.
Similarly, social responsibility, including responding to problems within society and
being willing to take a stand on those problems, is considered a core professional value
by ALA [3]. Jaeger, Greene Taylor and Gorham [4] outline the actual and potential ways
that American libraries advance social justice and support the human rights of their
communities.

The authors also note that most of the discussion and work around social justice in
libraries centers on information access, ignoring or glossing over the fact that simply
having access to information or the technology through which much information is
delivered is not the same as being able to understand, evaluate, and use that information,
skills generally associated with information literacy. Librarians have long championed
information literacy, implementing programs and services to facilitate the development
of information literacy skills in their patrons. Nevertheless, information literacy is rarely
discussed within the framework of social justice and human rights, especially within the
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arena of academic libraries. This article seeks to further the conversation by examining
how information literacy relates to social justice and how librarians can further promote
social justice through library instruction using the new Association of College &
Research Libraries (ACRL) Framework for information literacy for higher education
[5] as a lens.

Information literacy is widely recognized as a crucial set of skills for success in
school, work, and personal life, as evidenced by its incorporation into accreditation
standards [6], and other policy documents like the Degree qualifications profile [7] and
the Association of American Colleges and Universities’ Essential learning outcomes
(AAC&U) [8]. With regard to social justice, ALA underscores the importance of infor‐
mation literacy for full participation in a democratic society and indicates that informa‐
tion literacy skills could be integral in “addressing many long-standing social and
economic inequities” [9]. Sturges and Gastinger [10] build on the United Nations’
Alexandria Proclamation and related documents from nations around the world to build
a case that information literacy—not just access to information—is a human right,
contending that there is “enormous, unexploited scope for professional activity in the
area of Information Literacy and a clear map for such activity can be derived from a line
of reasoning that begins with the idea of an information right” (p. 202).

2 Development of the Framework and Relation to Social Justice

The Task Force that developed the Framework for information literacy acknowledges
an interest within the library and information science community to address social justice
within information literacy. Indeed, they report that an earlier draft version of the
Framework included a “stronger stance” on social justice issues, but that ultimately they
“felt that social justice was not its own frame and that social justice components were
better served as pieces of other frames” [11]. The Task Force contends that the new
frames provide scope for addressing these issues, and note that they specifically worked
to integrate social justice components into the Framework.

Some stakeholders have expressed dissatisfaction with the Task Force’s response to
social justice in the Framework, even launching a petition highlighting their concerns
[12] with about 130 signatories [13]. In particular, the group laments “that the new
ACRL Framework for Information Literacy for Higher Education does little to incor‐
porate and explicitly articulate important critical habits of mind of information literacy
development such as civic engagement and addressing social justice issues,” [12] and
noting that “emphasizing social inclusion; cultural, historical, and socioeconomic
contexts; access issues; critical awareness of the mechanisms of establishing authority,
including academic authority; and civic and community engagement would strengthen
the Framework. Furthermore it would recognize the growing community of librarians
committed to social justice and civic engagement” [12]. A number of the petitioners
expanded on their critique of the lack of social justice in the Framework in an article in
Communications in Information Literacy in which they contend that “from a critical
information literacy and social justice perspective, the opportunity to fully recognize
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the political nature of the work of information professionals in higher education has been
missed” [13].

At this point, it is worth considering why the Task Force chose not to include a
separate frame on information literacy related to social justice. While acknowledging
that he did not speak for the Task Force in his post, blogger and Task Force member
Troy Swanson [14] offered two main reasons for rejecting a social justice information
literacy frame. First, the frames for information literacy were originally developed
around the idea of “threshold concepts,” a theoretical approach which defines “thresh‐
olds” or particular concepts which students of the discipline must overcome in order to
master understanding of that discipline. According to the theory, threshold concepts
must meet five criteria:

• Transformative - cause the learner to experience a shift in perspective;
• Integrative - bring together separate concepts (often identified as learning objectives

or competencies) into a unified whole;
• Irreversible - once grasped, cannot be un-grasped;
• Bounded - may help define the boundaries of a particular discipline, are perhaps

unique to the discipline;
• Troublesome - usually difficult or counterintuitive ideas that can cause students to

hit a roadblock in their learning [15].

Swanson [14] contends that information social justice as a frame was not “transfor‐
mative … it is not clear that one must cross this threshold in order to grow toward
information literacy” and as such did not meet the criteria for a threshold concept. He
argues that it works better as an application within other frames rather than as a frame
in its own right. Further, Swanson suggests that a frame centered on human rights and
social justice would appear as a political statement or a values statement and as such did
not fit the Framework.

Swanson’s first point, that information social justice does not fit the requirements of
a threshold concept, is difficult to address. Identifying and defining the six frames that
are considered threshold concepts to information literacy was done primarily through a
Delphi study, in which experts in the field engaged in an iterative cycle of feedback on
proposed concepts in order to arrive at consensus on the final six. As is usual with Delphi
studies, the participants are anonymous—they were selected by the Task Force but not
identified to each other or to the public [In the interest of full disclosure, this author was
part of that panel]. While it might be assumed that these experts would have insight into
how people, and students in particular, interact with information, their actual background
and expertise is unknown. Apparently, no research has been done to directly study how
students interact with information as identified in the frame in order to test their adher‐
ence to threshold concept criteria. Since the Framework was filed in 2014, and adopted
in 2016, there has been ongoing discussion about the importance of threshold concepts
as an underpinning theory [16–18]. If threshold concepts continue to be foundational to
the Framework, further research might be warranted to determine whether and how each
frame, or new proposed frames, fit the criteria.

Swanson’s second point, that a social justice frame might appear to be an unnecessary
political statement, raises some interesting questions about higher education and the role
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of academic libraries. Swanson does not elaborate on why a political statement from
ACRL is unnecessary, but one interpretation is that it is not the place of academic libra‐
ries to take a political stand and/or that the presentation and instruction of information
literacy skills should be “neutral.” However, as noted above, ALA, which encompasses
ACRL, promotes social responsibility as a core value of librarianship [3], and empha‐
sizes many of the social justice aspects of information literacy [9]. At a broader level,
fueled in part by student protests related to racism and diversity issues on campus, there
has been much discussion about the place of social justice education in higher education,
especially with regard to supporting democracy, civic engagement, and civil debate.

While it is outside the scope of this paper to undertake a thorough review of the
literature on the role of higher education with regard to social justice issues, a number
of writers make a compelling case of its importance, often drawing on the writings of
Paolo Freire, Henry Giroux, and John Dewey. For example, Nagda, Gurin, and Lopez
[19] discuss the tension between responding to the economic demands of the labor force
to educate students for specific employment opportunities, and preparing students to
recognize and contend with the social complexities that would enable them to actively
participate in a democratic society. Freire notes the importance of teaching critical anal‐
ysis in order to challenge established hegemonic structures and liberate people from
oppression [20]. Giroux is particularly emphatic regarding the responsibility of higher
education “to expand the pedagogical conditions necessary to sustain those modes of
critical agency, dialogue, and social responsibility crucial to keeping democracies alive”
[21]. He elaborates on the dangers of a neoliberal approach to higher education, which
promotes market values over social justice issues, contending that it reinforces racist,
classist, and sexist structures [22]. In an interview with Truthout, Giroux asserts that
students are “now taught to ignore human suffering and to focus mainly on their own
self-interests and by doing so they are being educated to exist in a political and moral
vacuum” [23].

Such arguments are echoed by academic librarians. Battista, Ellenwood, Gregory,
Higgins, Lilburn, Harker, and Sweet [13] propose that by avoiding a social justice stance
the Framework is accepting the status quo of neoliberal education and its inherent
perpetuation of racist, classist, and sexist structures, while Beatty [24] goes further to
suggest that information literacy Framework documents and definitions actually
embrace a neoliberal philosophy. Tewell [25] argues the importance of a social justice
orientation for information literacy in order to empower students to critique and chal‐
lenge these inherent power structures. These arguments offer a strong case for reconsi‐
dering the appropriateness of an information social justice frame. Indeed, it could be
argued that by avoiding taking a specific political stance, ACRL is by default promoting
the status quo.

3 Addressing Social Justice in the Framework

If one accepts that social justice should be addressed in some way within higher educa‐
tion generally, and information literacy specifically, the question remains: how best to
address it. As noted above, the ACRL Task Force recognized the calls for social justice
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within the Framework, and responded by attempting to weave attention to social justice
issues into the knowledge practices and dispositions that contextualize each frame, and
through the suggested activities and assignments that accompany the frames, rather than
creating a separate frame. Swanson [14] suggests that two frames in particular—Infor‐
mation Has Value, and Scholarship as a Conversation—are areas that could benefit from
a social justice lens. Battista, Ellenwood, Gregory, Higgins, Lilburn, Harker, and Sweet
[13] also include Authority is Constructed and Contextual to this list, and detail specific
ways in which each of these frames could be used to address social justice issues and
questions. Thus, this section of the paper will briefly review existing suggestions for
these frames, and then detail possible social justice approaches to the remaining frames,
followed by the proposal of a new, additional frame on information social justice.

Evaluating information resources for authority is one area that lends itself well to
social justice education. Too often, students are taught evaluation through a checklist
approach, in which certain credentials such as a PhD or affiliation with a research organ‐
ization and publishing norms such as peer-review are accepted as surrogates for
authority. While these criteria might be a good starting point, it is unclear how students
are encouraged to go further in their assessment and in fact students might not see any
need to critique information sources if they meet these initial criteria. As currently
written, the Authority is Constructed and Contextual frame does acknowledge that even
standard sources and authorities might be questioned, encouraging students to “question
traditional notions of granting authority and recognize the value of diverse ideas and
worldviews” [5] and to identify and acknowledge their own bias when evaluating
sources. In this way, the Framework seems to open the world of scholarly conversation
to consider marginalized voices and non-traditional publishing formats that might be
otherwise overlooked. Students could be pushed even further to examine the structures
and standards by which academic authority is traditionally constructed and to critique
the ways in which these tend to privilege certain voices [13].

The idea of authority can also be extended to discussions of Scholarship as Conver‐
sation, exploring issues of who is allowed or welcomed into the scholarly conversation.
The Framework addresses this issue by encouraging students to recognize barriers to
entering the conversation, including that “systems privilege authorities and that not
having a fluency in the language and process of a discipline disempowers their ability
to participate and engage” [5]. Further, the frame acknowledges that widely accepted or
sanctioned arguments might not represent the only or the best information on a topic.
Again, Battista, Ellenwood, Gregory, Higgins, Lilburn, Harker, and Sweet [13] expand
the topic further by suggesting that the frame could also encourage people to consider
scholars’ motivations for publishing. For instance, for some academics, publishing is a
requirement of the job and as such might influence them to choose certain publishing
formats or outlets that are considered more prestigious. Further, scholars might also be
motivated to pursue or dissuaded from pursuing certain research topics based on whether
that topic is sanctioned or considered worthy of study by others in the field. Certainly,
some research topics are more likely to receive grant funding or more likely to be
published, which could influence scholars’ choice of those topics to study [26].

When discussing the frame Information has Value, the emphasis tends to be on
concepts of copyright and intellectual property, as well as related issues such as
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plagiarism and citation. However, ACRL does note within the knowledge practices for
this frame that students should be aware of barriers to accessing information and of the
fact that current systems of information production and dissemination marginalize
certain groups. The frame also encourages students to “examine their own information
privilege” [5]. These issues can also connect back to the frames on authority and Schol‐
arship as Conversation, since a lack of access to information, due to cost or copyright
restrictions, could impact a person’s ability to join in scholarly conversation. Lawson,
Sanders, and Smith [26] challenge the conceptualization of information as a commodity
rather than a public good, and examine open access as a way of equalizing access.

Information Creation as Process and Research as Inquiry both overlap with some of
the frames above in terms of their social justice orientation. For example, Research as
Inquiry focuses on formulating research questions and the iterative process of investi‐
gating a topic, but the frame supports considering multiple perspectives and keeping an
open mind with regard to information and its sources. These knowledge practices and
dispositions could dovetail with considering different and alternative constructions of
authority and thus widening the circle of scholarly conversation. Similarly, Information
Creation as Process entails understanding how the format and packaging of information
can influence understanding. This frame could be coupled with Authority is Constructed
and Contextual to examine how formats that are often dismissed as not scholarly, such
as blog posts and op-eds, could be considered scholarly or authoritative depending on
the authorship, which could again widen the scholarly conversation to include under-
represented voices. This frame could also be connected to Information has Value to
encourage students to consider the economic structures needed to produce different
formats of information, and how those structures impact other aspects of the information
such as access, authority, and so on. Pushed further, this frame could support the exami‐
nation of how marginalized voices and unsanctioned topics might have to find alternative
formats to enter the conversation if they are systematically excluded from more tradi‐
tional formats.

On its surface, Search as Strategic Exploration, appears to be the most skills- and
process-based frame, with its emphasis on defining research needs and developing
search strategies. The knowledge practices include brainstorming for relevant keywords
and concepts, and using search language including subject headings and controlled
vocabularies appropriately. However, this frame could be expanded beyond these skills
to include critical reflection on the structures and practices of searching. For example,
Drabinksi [27, 28] and Drabinski and Hann [29] discuss how classification systems can
reinforce racist, sexist, and classist systems through the use of outdated or offensive
language and dubious hierarchical structures. When teaching students how to navigate
these systems, librarians could also encourage students to reflect critically on the
language and systems and to consider how the terminology and hierarchies influence
their understanding of the information they are retrieving.
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4 Information Social Justice: Proposing a New Frame

Since the Framework has already been filed and adopted, and librarians have already
begun developing assignments, activities, and rubrics and publishing guides and books
based on the new frames, efforts to add a new frame might seem belated. However,
ACRL documentation and at least some Task Force members suggest that the Frame‐
work is open to ongoing change. The introduction to the Framework states that the
frames are “flexible options for implementation, rather than on a set of standards or
learning outcomes, or any prescriptive enumeration of skills” [5] and further contends
that “these lists should not be considered exhaustive.” Likewise, Swanson [14] charac‐
terizes the Framework as a living document and challenges ACRL members to propose
a new frame centered on social justice, asking how it would be defined, and what
knowledge practices and dispositions it would entail.

Even with the invitation to propose new frames, however, the fact that social justice
is or could be addressed in each of the existing frames begs the question of whether it
is necessary to create a new frame focused on social justice. There are several reasons
that support the addition of a new frame rather than integration throughout the Frame‐
work. First, while the Framework introduces some larger and more complex concepts
including social justice issues, it is unclear the extent to which most library instructors
actually teach to these concepts. To date, the majority of information literacy activity
and writing seems to focus on task and process-based skills such as locating and
accessing information or properly citing sources [30–32]. Further, attention to social
justice is really concentrated in three frames—Authority is Constructed and Contextual,
Information has Value, and Scholarship as Conversation—and even in those frames it
is limited to a couple of knowledge practices or dispositions. In reality, social justice is
not truly integrated throughout the Framework, but is somewhat minimally included in
a few places. Burying issues like attention to marginalized voices and critique of tradi‐
tional constructions of authority deep in the Framework makes it less likely that these
concepts will be given attention in the classroom and seems to reinforce the “othering”
and systematic suppression of these issues and voices. Finally, the attention to social
justice as currently written into the Framework seems to be mostly passive or reflective.
Students are encouraged to recognize barriers, question traditional construction of
authority, and examine their information privilege, but there is no suggestion that they
could do anything to challenge or alter the system. Ultimately, the current Framework
would seem to promote the status quo.

Thus, this paper concludes with a proposition for a new frame—information social
justice—that would make ethical and moral questions of information production and
use more visible and which offers a somewhat more active set of knowledge practices
and dispositions to contextualize its implementation.

5 Proposed Frame: Information Social Justice

Information is created within existing power structures, and those power structures can
impact the production and dissemination of information as well as distort, suppress, or
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misrepresent information. To understand and use information most effectively, users
must be able to examine and interrogate the power structures that impact that informa‐
tion, and analyze the ways that information can be used both to inform and misinform.

Knowledge Practices. Learners who are developing their information literate ability:

• Analyze how each stage of the production, dissemination, organization, location,
evaluation, and use of information can be impacted by power structures

• Identify and interrogate those power structures
• Analyze critically sources of information to go beyond basic checklist criteria such

as author credentials, peer review, to include body of research, methodologies,
funding sources, conflict of interest, personal bias etc.

• Identify how the commodification of information impacts access and availability
• Recognize when information is missing, incomplete, or inaccessible and recognize

the absence of information as an indicator of possible power dynamics and bias
• Analyze how information- including both its absence and its presence, and how it is

created, arranged, and accessed - informs opinions and beliefs about the people, ideas,
or situations it represents or reflects

• Examine the ways that information can be used to persuade, promote, misinform, or
coerce

Dispositions. Learners who are developing their information literate ability:

• Engage in informed skepticism when evaluating information and its sources
• Question traditional and alternative sources of knowledge and publishing venues
• Reflect critically on their own information behaviors and how they might reflect and

perpetuate the status quo
• Question traditional constructions of authority
• Value information and sources from different perspectives
• Recognize the impact of the filter bubble/echo chamber and actively seek out diverse

sources of information
• Are empowered to work for change in information structures.

This frame is only a draft. It is not meant as a definitive or comprehensive answer
to integrating information social justice into library instruction generally or the Frame‐
work specifically. However, it could be a launching point for librarians to create local
learning outcomes and integrate more examples and activities related to social justice
in their teaching. It could also serve as a catalyst for more conversation about information
social justice within the profession.

6 Conclusion

It can be argued that higher education is a public good and, as such, educators bear a
social and political responsibility to prepare their students to be active citizens in a
democracy. Information literacy offers academic librarians an opportunity to participate
in the educational mission of their institutions, and the Framework specifically offers
pathways to integrate attention to social justice into library instruction. Certainly, the
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frames, as well as the knowledge practices and dispositions that elaborate them, incor‐
porate social justice themes upon which librarians can build. However, these themes are
somewhat buried within the Framework, and could potentially be lost or overlooked if
librarians choose to focus on more traditional skills and competencies. This article
proposes a potential new frame of information social justice, which would surface issues
of information power, structural inequities, and challenges to the status quo in a more
concentrated and specific way than the current six frames. It is hoped that this new frame,
whether ever adopted formally into the ACRL Framework, might serve as a spark to
further conversation and action to address issues of social justice within information
literacy instruction, and discussion of the purpose and place of social justice within
academic libraries and higher education.
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Abstract. According to liberal political theory, democracy can flourish only to the
extent to which its citizenry have free access to information, are able to reason well,
and, consequently, are able to make reasonable choices. The advent of Web 2.0 had
opened up new ways to access, share and publish information about politics. Hence,
many have argued how Web 2.0 represents the ultimate realization of participatory
democracy. On the other hand, new information technologies have enabled
consumers to filter and select content they want to be exposed to, thus making it
possible for people to deprive themselves of “cross cutting” content. This could lead
to group fragmentation and political polarization which is in contradiction with the
republican ideal of deliberative democracy. By conducting a survey on social media
habits on Facebook, the author tested this thesis about polarization in the case of
Croatian students.

Keywords: Deliberative democracy · Ideological views · Information literacy ·
Political polarization · Social media habits

1 Introduction

According to liberal political theory, democracy can flourish only to the extent to which its
citizenry have free access to information, are able to reason well, and, consequently, are able
to make reasonable choices [1]. On the other hand, we live in a world where mass media
dominate over public sphere and where content is controlled by a few large corporate enti‐
ties. In order to fight this threat, liberals propose education for democracy that will foster
critical thinking [2]. In this context, information literacy, understood also as a sociopolitical
skill [3], perfectly fits to contribution to the? liberal normative demand of “rational citizen‐
ship”. Hence, not few authors have seen a connection between information literacy and
active citizenship [4, 5] that supports the idea that “voters with information resources are in
a position to make more intelligent decisions than citizens who are information illiterates”
[6, p. 243]. The advent of the Internet additionally fostered liberal optimism since it opened
up new ways to access, share, and publish information about politics. Consequently, the
Internet was also seen to undermine the power of large media to control the flow of news and
information. Hence, many have argued how the Internet represents the ultimate realization
of participatory democracy since it provides connectedness and informational empower‐
ment of political audiences [7, 8]. As Mitchell et al. showed [9], social media users usually
turned to social networks, especially Facebook, to fulfil different types of information
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needs. An important distinctive feature of Facebook is that political news that the user sees
is impacted by the user’s choice of friends and his/her past behavior. Therefore, if a user
regularly comes across political news incidentally, this opens a question of his/her ability to
freely choose or control information sources. For example, it is possible that the way people
get information about politics to a lesser degree depends on a free and informed choice and
much more on their or their Facebook friends’ ideological views. Hence, the power of
filtering that is enabled by new technologies could narrow people’s horizons and may lead
to political fragmentation or group polarization. There is a trend among scholars in the US
to see a potential source of deepening of public polarization in social media consumption
habits and patterns [10, 11]. If this is the case, that means that a user’s social media habits
limit his or her scope of information sources and his or her ability for critical thinking in a
sense that their information sources just perpetuate and strengthen their ideological views.
The main objective of this paper is to test this “polarization thesis” in the Croatian context,
i.e. to explore whether or not are social media habits and activities of Croatian students
related to their ideological views. In order to get results, I conducted a survey questionnaire
among Office Management students at the University of Applied Sciences “Baltazar”
Zaprešić, (N: 103).

2 Deliberative Democracy and Internet Democracy

According to deliberative democratic theory, political order in and political decisions made
in a liberal-democratic society gain legitimacy only if citizens perceive civil and legal insti‐
tutions as public forums of self-rule where debate is inclusive and where citizens can freely
and argumentatively discuss things of common interest. Hence, some political decisions are
treated as legitimate only if they result from free and unconstrained discussion by all people
who might be impacted by the decisions. Finally, this normative demand, in ideal situation,
implies that citizens are fully informed and capable for delivering and scrutinizing argu‐
ments. In order to realize this normative demand, a well-functioning democratic society
demands a well-functioning public sphere that has to fulfil two basic roles: (1) to provide
citizens with reliable, relevant, and valid information and, (2) to serve as a platform for
democratic participation, discussion, and decision making process.

In his influential book, Structural Transformation of the Public Sphere. An Inquiry into
a Category of Bourgeois Society (1962), Habermas described the rise of the bourgeois
public sphere of 17th and 18th century. This public sphere was made of private people
whose common critical reasoning involved forming a public that had influence on politics
and was materialized in the media of that time, i.e. the press [2]. For democratic theory,
Habermasian public sphere represents democratic ideal of functioning public spheres. Due
to the structure of contemporary democratic societies, mass media that took the role of the
public sphere. As some authors claim, this dominance of mass media over public sphere has
resulted with mediocracy [12] which implies that public opinion and democratic consent can
be manufactured or manipulated by media [13]. For theorists of deliberative democracy,
“public” is more than just a media audience. As Dahlgren shows, Habermas’ publics “exist
as discursive interactional processes; atomized individuals, consuming media in their
homes, do not comprise a public” [14, p. 149]. Hence, a mass mediated political
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communication that took the form of political spectacle presents a real problem for “real”
democracy.

Since the advent of the Internet, and especially Web 2.0, vast number of scholars have
showed an interest in the implications that social media? could have on political processes
and, more concretely, on political communication. According to van Dijk, three claims have
been made in favor of digital democracy1 in the last 25 years [15]: (1) that it improves
political information retrieval and exchange between all actors and institutions involved; (2)
that it supports public debate, deliberation, and community formation; and, (3) that it
enhances participation in political decision making by citizens. Initially, so called “cyber-
enthusiasts” expressed the hope that the Internet will have a positive impact on democracy
since it empowers citizens with respect to information access and it gives them the possi‐
bility to use diverse communication channels for civic interaction. As observed by Breindl,
“early enthusiastic accounts considered the Internet as an incarnation of the Habermasian
public sphere based on rational discourse” [16, p. 53]. High expectations and initial enthu‐
siasm about the Internet were partly due to observed voter apathy and disappointment of
citizens with conventional party politics in many Western democracies [17]. According to
Putnam, television is “the prime suspect” for civic disengagement and destruction of social
capital in contemporary America [18]. Hence, the Internet was seen as a medium that will
bring significant change to political life, as a positively subversive force that will challenge
established power structures and dominance of mass media. Basically, cyber-enthusiasts
accepted the assumption “that a medium such as Internet is democratic itself” [15, p. 2].

According to Tilly and Tarrow, the Internet was beginning to transform contentious
politics and “reaching people through the Internet has become a favored means of mobi‐
lization” [19, p. 55]. According to Breindl, the Internet “is perceived as a medium that
empowers resource-poor actors who can constitute counter-publics in order to contest
the mainstream publics” [16, p. 45]. However, it was exactly through the paradigm of
social movements that many authors tried to show influence of the Internet on increased
democratic participation. Hence, for cyber-enthusiasts, the Internet is a platform that
could create informed information, active discussion and debate, and a participative and
mobilized citizenry.

On the other hand, there are also “cyber-sceptics” who oppose utopian visions of cyber-
enthusiasts. They focus their attention to those aspects of Internet democracy that could pose
a threat to democracy, from a digital divide2 [20] online polarization [10], or to surveillance
by the state at the expense of civil rights [21]. However, despite the fact that there is so many
research on the relationship between the Internet and democracy, it is still not clear whether
or not “cyber transformation of the public sphere” [14] advances democracy. In this article
I discuss a specific perspective that focuses on the fragmenting potential of new informa‐
tion and communication technologies [10, 11, 22, 23].

1 Digital democracy can be defined as “the pursuit and the practice of democracy in whatever view
using digital media in online and offline political communication” [15, p. 3].

2 A gap between those “online and off line that falls along socioeconomic, ethnic, racial, and gender
lines”.
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3 Internet Democracy and Online Polarization

A unique characteristic of the Internet is its Janus-faced nature regarding possible outcomes
with respect to material to which people are exposed. On the one hand, the Internet has
definitely allowed people to be exposed or to have access to content that otherwise would
not be possible. As I already mentioned, reliable, relevant, and valid information is a precon‐
dition of a healthy democracy. On the other hand, new information technologies have
enabled consumers to filter and select content they want to be exposed to, and make it
possible for people to deprive themselves of “cross cutting” content3. The power of filtering
causes selective exposure that may lead to political fragmentation or group polarization.
Namely, polarization is “indicated by a gap between groups that is increasing over time” and
is characterized by “a large number of people taking extreme opinions, and a small number
of moderates” [23, p. 3].

In his influential book, Republic.com 2.0, (2001) Cas Sunstein advocated for a deliber‐
ative conception of democracy, arguing that polarization is in contradiction with the repub‐
lican ideal of heterogeneity. Hotereogeneity is understood to be a creative force that
improves deliberation and produces better outcomes [10, p. 35]. Sunstein claimed that, in a
system where each person can “customize” his/her information sources, there is a danger
that people will make decisions on partial information, i.e. they will deprive themselves of
other important information. Hence, people will form their free choices after exposure to
filtered information that will limit the range of options available [10, pp. 44–45]. Sunstein
concluded that “it will be difficult for people armed with such opposing perspectives to reach
anything like common ground or to make progress on the underlying questions” [10, p. 57].

There are also surveys were used to test a “polarization thesis” that resulted in different
conclusions [24]. According to the 2004 survey conducted by the Pew Research Centre for
The People & The Press, “the Internet contributes to a wider awareness of political argu‐
ments”, and “internet users are not insulating themselves in information echo chambers.
Instead, they are exposed to more political arguments than non-users” [26, p. i]. Authors of
the survey concluded that “fears that the use of the Internet might hurt healthy democratic
deliberation are not borne out by online behavior” [26, p. i].

The polarization thesis could be applied to the whole range of Web 2.0 applications that
are based on social networking, collaborative creation, and sharing of content. Hence, there
are studies dealing with polarization on blogs [22], on Twitter [27], and Facebook [25]. A
survey conducted by Mitchell et al. shows, for the majority of young people in America,
news on Facebook provided most of information upon which they based their judgments
about political issues [28]. According to Pew Research [29], among Millennials in America,
Facebook was by far the most common source for political news. Same research shows that
61% of Millennials get political news on Facebook and 37% from local TV. Among Baby
Boomers, it is 39% from Facebook and 60% from local TV.

As with other social media, Facebook has the potential to expose individuals to diverse
political or ideological views and attitudes, but it also has the potential to limit exposure to
opposite views and “cross cutting” content. Hence, the question is whether or not Facebook

3 Cross cutting content refers to “content with an ideological bent that is shared by, for example, a
liberal, and then is consumed by a conservative, and vice versa” [24].
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drives political polarization, i.e. drives users into “filter bubbles” and perpetuates “online
homophily.”4 According to a 2014 Pew Research survey [30], polarization has increased
relative to levels seen in recent decades in America. On the other hand, authors of recent
research on online polarization on Facebook [31] concluded that much of what users see is
algorithmically curated, but also that algorithms play a limited role in filtering political
news. They claimed that individual choices or signals that users give to the algorithm have
a larger role in limiting exposure to ideologically cross cutting content than intrinsic choices
made by the filter. They concluded that the composition of our social networks is the most
important factor that limits cross cutting of the content in social media [31]. Authors claimed
that other forms of social media, such as blogs and Twitter, exhibit different patterns of
online homophily because they base their ties primarily upon common topical interests. On
the other hand, Facebook ties reflect many different offline social relations, like those orig‐
inating from school, family, work, friends, and other social activities. These different social
relations happen to be fertile ground for fostering exchange of cross-cutting content [31].
Hence, the point is that social networks (first offline and then online) shape our media expo‐
sure, which in the case of Facebook could go in favor of exposing individuals to diverse
political news.

Another important aspect is that Millennials on Facebook tend to stumble upon polit‐
ical information rather than seek it out, both online and off-line [33] meaning that they more
often come across political information when actually their intention was something else.
Finally, another important aspect of this influence of social networks on our media expo‐
sure is the level of trust in media. According to Turcotte et al., “social media recommenda‐
tions improve levels of trust, and also want to follow more news from the particular media
outlet in the future” [34, p. 529]. Furthermore, these effects are amplified “when the real-life
friend sharing the story on social media is perceived as an opinion leader”. Hence, news
shared by a Facebook friend is more trustworthy than news received directly from the media
outlet [34, p. 529]. The same result appears from marketing researches. For example, Ipsos’
study reveals that “millennials trust user generated content (UGC) just as much as profes‐
sional reviews. User generated content is also 20% more influential when it comes to
purchasing and 35% more memorable than other types of media” [35]. These news-sharing
interactions hold important implications for information-searching habits and for levels of
media credibility [34, p. 529].

A great amount of literature on this topic deals particularly with the US, where the polit‐
ical system is quite specific and quite different from many European countries. Namely, the
whole political life of the US is initially divided between Democrats and Republicans. On
the other hand, Croatia has a multi-party system, hence, it is impossible to talk about Croatia
as a polarized society. On the other hand, in a last few years Croatia has been witnessing so
called “conservative revolution”. This revolution has caused a “culture war” which is a
metaphor related to disputes about basic values of society that are usually related to topics
such as gay marriage, abortion, and sex education. What characterizes culture wars is that

4 The tendency of individuals with similar sociodemographic, behavioural and interpersonal charac‐
teristic to associate with one another. According to McPherson et al., “homophily limits people’s
social worlds in a way that has powerful implications for the information they receive, the attitudes
they form, and the interactions they experience” [32, p. 415].

70 S. Lacković



they almost always follow the Schmittian friend-foe principle in politics, in other words, they
lead to dichotomization of the political spectrum (right/conservative versus left/liberal) and
consequently hinder the possibility of democratic deliberation. Therefore, taking into
consideration the presence of a culture war in Croatian society, I believe it is worth testing
the polarization thesis on the Croatian example.

4 Survey

The aim of this survey is to explore the way students of Office Management at the Univer‐
sity of Applied Sciences “Baltazar” Zaprešić, (N: 103) use Facebook to inform themselves
about politics and discuss political issues. Furthermore, the goal is to explore whether their
ideological views affect their social media habits. Facebook is chosen since it is the most
popular social network in Croatia. It has 1,800 000 users (45% of the total population),
compared to 50,000 users of Twitter. I conducted the survey on the 12th and 13th of May,
2016, and students were given questionnaires during the class. First, in order to define their
ideological views, respondents were asked eleven questions related to their ideological
worldviews. These questions covered a range of political values including attitudes towards
homosexual marriage, abortion, sexual education, immigrants, and national minorities.
Additionally, they were asked for which party they had voted on the last three elections
(local, presidential and parliamentary). The extent to which respondents offered left/liberal
or conservative/right views across these various dimension was used as an indicator of their
ideological view. Secondly, the survey determined (1) the sources they turned to in search
of political news; (2) to which extent information from these sources matched their ideo‐
logical views; (3) the extent to which they trusted to sources they turned to. Thirdly, it deter‐
mined students’ behavior on Facebook and to which extent this behavior was related to their
ideological views. I was aware of all the weaknesses of this survey. The survey is limited
because respondents retrospectively reported on their online behavior, i.e. they reported on
what they thought they were doing online. It is a very small sample and it can only be
representative for students of University of Applied Sciences “Baltazar” Zaprešić. Out of
103 students, 61 were female (59%) and 42 were male (40.7%). 54% of them were less than
25 years old. Regarding their ideological views, 26 belonged to a liberal camp (73% female
and 26.9% male) and 23 to conservative camp (52% female and 47.8% male). These results
show that women dominated in a liberal camp, which is not surprising since a good deal of
conservative revolution is about defending traditional gender roles and fighting against right
to abortion. With respect to age, there were no differences in both groups comparing to the
distribution in the whole sample.

The survey showed that students were heavy users of social media: 60.3% used Face‐
book, 43.1% YouTube, and 17.2% used Web portals every day. According to the survey, 82
students out of 103 had a Facebook account. The survey showed that students were not
abandoning TV for the Internet: 31.9% watched NOVA TV (commercial), 37.9% watched
RTL (commercial), and 9.5% watched HRT (public) every day. When it came to informa‐
tion about politics, they turned to TV (around 20%), Facebook (18.1%), Web portals (around
14%) and YouTube (6.9%). These results differed from those from the US that said that
majority of Americans turned to Facebook in a search for information about politics [9, 29].
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In my opinion, this was due to the fact that Croatian users still perceived Facebook primarily
as a medium for entertainment. This explanation is also supported by following results: the
use of Facebook (from Min: 1 totally disagree to Max: 5 totally agree) for political
purposes, (Mean: 1,91, Std. Dev.: 1,245) is clearly minor compared with other purposes,
such as entertainment (Mean: 3,26, Std. Dev.: 1,393), family (Mean: 3,42, Std. Dev.:
1,383), friends (Mean: 3,22, Std. Dev.: 1,343). Furthermore, a majority of respondents show
quite strong distrust toward all media when it came to information about politics. However,
they trusted TV channels (around 32%), Web portals (19%), YouTube (7.8%), while only
4.3% of respondents replied that they trusted political news on Facebook. This high level of
distrust was in line with research that reported on the significant decline in public trust
towards the news across media in Croatia [36]. However, low trust in Facebook as a source
for political information showed another difference from the US, since surveys [34, 35]
showed that Americans trusted more content that was shared on social networks. I believe
this result again can be explained by the way students perceived Facebook as a medium for
entertainment and not as a serious and credible source for information about politics. This
explanation was also supported by following results: only 4.3% of liberals claimed that
Facebook was the most important media through which they got political news, 21%
claimed it was important, and 52.2% claimed it was not important at all; 0% of conserva‐
tives claimed that Facebook was the most important media through which they got political
news, 16% claimed it was important, and 50% claimed it was not important at all. Hence,
more liberals than conservatives said that Facebook was an important source for political
news, but both percentages were pretty low.

As Table 1 shows, conservatives more often than liberals (for 8.1%) unfriended someone
because of political attitudes expressed on Facebook, searched for political groups (for
7.9%), saw themselves as leaders in debates (for 20.7%), shared political articles (for 4.0%).
On the other hand, liberals “liked” political articles more than conservatives at 4.7%. These
results showed that conservatives were more active on Facebook regarding politics. I
explain this by the fact that conservatives initiated the “conservative revolution” that caused
the “culture wars” in Croatia and are at the moment more active on all fronts. These results
also showed that conservatives better than liberals understand the power of Facebook for
dissemination and propagation of their ideas. Furthermore, more (10%) liberals than conser‐
vatives say that they preferred seeing articles that shared their ideological views and fewer
liberals than conservatives (10%) said that they read articles on Facebook that did not share
their ideological views. These results showed that conservatives were slightly more liberal
than liberals. Secondly, it was hard to conclude from these results that they lived in “filter
bubbles” since interpretation in this case would resemble the question whether the glass is
half full or half empty. Finally, only 8 to 9% of both camps claimed that their Facebook
friends shared their ideological view which probably means only that this issue was not a
focus of their interests [37]. As noted in Ilišin, this has been a permanent trend in Croatia
since the beginning of transition [37]. Furthermore, results also showed that almost half of
both conservatives and liberals tended to stumble upon political information on Facebook
rather than seek it out, which means that they did not see Facebook as a primary source for
political information.
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Table 1. Student behavior on Facebook

Facebook behavior Conservatives Liberals
Unfriended someone because of ideological views expressed 25.5% 17.4%
I prefer seeing an article that shares my ideological view 16.6% 26.0%
Facebook friends share my ideological view 8.3% 8.7%
I search for political groups 16.6% 8.7%
I see myself as a leader in debates 25.0% 4.3%
I see political news when I am on Facebook for some other reason 41.0% 55.0%
I share political articles online 8.3% 4.3%
I “like” political articles 8.3% 13.0%
I read articles on Facebook that do not share my ideological view 66.6% 56.5%

5 Conclusion

Results of the survey showed that, although students at the University of Applied
Sciences “Baltazar” Zaprešić were heavy users of social media, particularly Facebook
and YouTube, they used it mainly for entertainment and quite rarely when they wanted
to inform themselves about politics. Furthermore, results also showed a very low level
of trust of news and information they got through Facebook. These findings were
contrary to much research conducted in the US. When students wanted to inform them‐
selves about politics, they still primarily used TV. Facebook was the second place but
they showed great distrust of information on it. Hence, these students did not treat Face‐
book as a platform that could helped them become informed citizen, one of three impor‐
tant aspects of idealized Habermasian public sphere. There was also very low demon‐
stration of the use of Facebook to achieve the second aspect of this ideal, discussion and
debate. Only a few students led or participated in political discussions and few shared
and liked articles or posted political comments. Hence, they did not perceive Facebook
as a platform for political discussion and debate. I did not measure the third aspect of
the public sphere, that of activation and mobilization, which was definitely a short‐
coming in this study.

Secondly, considering the relationship between their ideological views and habits
when on Facebook, it was hard to conclude that they lived in “ideological bubbles”.
Since their activity regarding commenting, sharing and liking political articles on Face‐
book was very low, it was hard to expect that their individual choices or signals they
give to the algorithm would expose them strictly to content provided by like-minded
friends. Hence, the polarization thesis was not proven primarily because of their low
activity with respect to politics when on Facebook. To sum up, results showed that
students predominantly used Facebook for entertainment, family and friends, and that
news, especially political, was more incidental than a deliberate experience for them.
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Abstract. This article reports on a work-in-progress research on media and
information literacy in teamwork and distance work environments. We introduce
a theoretical framework that articulates the social and informational dimensions
of media and information literacy in the workplace. Based on this framework, we
propose a method for investigating the relationship between information literacy
and work organization in distant teamwork. This method is illustrated by prelimi‐
nary data from our ongoing research project. We conclude with a necessary rede‐
finition of the concept of information.

Keywords: Information literacy · Digital and media literacy · Teamwork ·
Distance work · Social organization

1 Introduction

The digital turn in work environments involves changes in workers’ media and infor‐
mation competences. Although competences are often linked to ideas of efficiency and
performance, they also touch upon diverse dimensions of the digital turn. First, being
competent is commonly seen as a factor of (e-)inclusion, not only within the organiza‐
tion, but also in the broader work environment, as today’s collaborations within and
across organizations are sustained through diverse information and communication
technologies (ICT). Media and Information Literacy (MIL) [1] also has implications for
well-being at the workplace: a lack of competence can create stress and frustration, and
ultimately demotivation and isolation. Furthermore, ICT-supported work practices such
as teleworking tend to blur the boundaries between work time and leisure time, profes‐
sional life and private life, workplace and home. These new conditions also require a
range of competences in order to be handled in an efficient and meaningful way. In this
context, the LITME@WORK research project, funded by the Belgian Science Policy
Office, proposes an interdisciplinary approach to study MIL in teamwork and distance
work environments. The research team brings together sociologists and media and
communication scholars to investigate the social and the individual dimensions of MIL.
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Our research aims at providing deep knowledge on the informational, technical and
social competences of workers in team and distance work environments.

Within the context of this project, this article proposes a theoretical and methodo‐
logical framework for the analysis of the relationship between digital media uses and
competences in new distant teamwork practices. Specifically, we examine how infor‐
mational and social competences related to digital media and technology form an inte‐
grated literacy, and participate in the social construction of work organization. This
work-in-progress framework is based on the literature on information literacy, digital
literacy, media literacy and computer-supported cooperative work. Taking inductive
approach, it is fed by data collected from interviews and observations on workers prac‐
tices. This paper first explores the notion of media and information competence through
a specific focus on the concept of information literacy. After presenting our method, it
introduces a model crossing the different activities encountered in workers’ practices
and the dimensions of technology-supported distant teamwork.

2 Information Literacy

2.1 The Evolution of the Concept of Information Literacy

The concept of information literacy appeared in the 1970s in the field of library science
and the context of US educational reforms [2, 3]. It was first described as a set of skills
to identify one’s information needs and to locate, evaluate and use information for
problem-solving or decision-making [4]. Even if the concept referred broadly to work
environments involving information resources, its initial application was mostly limited
to libraries or private sector initiatives, such as information databanks and publishers [2].
In the 1980s, with the advent of personal computing, the concept of information literacy
was used to describe the gap between the individuals who could manipulate those tech‐
nologies efficiently to process, store or transmit information, and those who couldn’t [2].
It therefore began to compete with others such as Digital Literacy or Computer Literacy
[3], and to be used not only by librarians, but also by industry spokesmen, educators and
communication researchers [5].

In the business field, information management became an important topic with the
advent of information technologies [6] although, the first focus on information in this
context was often limited to data management. With the development of multimedia
networked information technologies, the requirements regarding traditional information
skills (selection, interpretation or synthesis) extended to a broader range of data organ‐
ized in systems designed to hide cues of its structure or its production context [6]. Grad‐
ually, within and outside libraries, the focus shift from specific text-based contents to a
variety of sources [7, 8]. Information literacy also evolved beyond issues of information
access, management or transmission, to include content creation skills [1]. Gradually,
from being able to use various existing information systems, the information literate
users came to be defined as capable of adapting themselves to their changing information
environments. Considering information literacy as a set of survival skills feeding a life‐
long learning process, some authors stressed the necessity to link information literacy
to understanding, meaning and (learning) context [3, 9]. More broadly, mass media
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analysts started to use the concept as well, to point to people’s ability to liberate them‐
selves from the institutionalized discourses of mass media [2]. In brief, the evolution in
the use of the concept suggests a transition from procedural capacities in specific
contexts (such as libraries) towards more general and adaptive competences and social
participation or citizenship [3].

2.2 Information Literacy as Competences and Practices

Lloyd [10] argued that being information literate is not limited to possessing a set of
fixed information skills, but also include mastering the information landscape. There‐
fore, information literacy can be defined as a socially situated information practice [10],
involving “lifelong learning and professional development, and the ability to interact in
the information society” [11]. While we agree that information literacy cannot be limited
to a set of operational skills, we believe in the value of defining it as a set of competences.
Shifting from skills to competences has the benefit of establishing a straightforward
relationship between literacy and practices.

The concept of competence emerged as an attempt to reduce a gap between qualifi‐
cations, defined as a set of techniques and know-hows recognized by a degree or a
certification [12], and the reality of the job. The competent (as opposed to qualified)
worker is able to “manage a complex professional situation” [13]. Rey [12] mentioned
four inherent properties of the concept of competence: (1) the adaptability it confers to
a person, allowing her to face unexpected situations efficiently; (2) its singularity which
connects it to the personality and the history of the person; (3) the fact that one cannot
observe a competence directly, but only its effects through the performance of an
activity, and (4) the fact that it exceeds the simple possession of knowledge and know-
hows to include the capacity to call upon them selectively to act in relevant ways in
novels situations [14].

Based on this definition, the relationship between competences and practices can be
described as follows. Practices are situated performances that are shaped by the affor‐
dances and constraints of the material and social resources of the site in which they
unfold. Practices make the individual’s competence manifest: her ability to make rele‐
vant use of the material and social resources of the novel situations she finds herself in,
along with her own knowledge and skills. In this sense, information literacy can be
interpreted both as a set of competences and as a set of situated practices.

2.3 Information Literacy as an Individual and Collective Accomplishment

In the analysis of complex socio-technical arrangements such as new work environ‐
ments, where technologically-mediated teamwork and distance work have spread
widely [15], the concept of information literacy cannot be limited to individual compe‐
tences. While the ability to search, evaluate, produce, or organize information are often
implicitly considered as skills of the individual, it is also necessary to take the collective
dimension of information literacy at work into account [16, 17]. Considering informa‐
tion as endowed with meaning by users, and their management as a process of knowledge
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creation [6], we include both the individual and the social construction of information
in the definition of information literacy.

3 Research Goals and Method

We consider information literacy as an integrated set of informational, technical and
social competences [18, 19] that underpin workers’ collective activities. This theoretical
stance is complemented by a methodological position that leads us to unveil the (indi‐
vidual and collective) information literacy of workers by studying their distant teamwork
practices, which we view as a set of socially constructed and situated collective practices
that make their competences apparent.

Our research aims at highlighting how our informants’ informational work practices
are not valuable in themselves but only in relation to the social organization they
contribute to elaborate. We consider information literacy to be social in at least three
ways: (1) it relies on social relationships and organization as resources for its expression
and development, (2) it shapes social relationships and social organization, and (3) it is
(at least in part) a collective accomplishment.

Specifically, we intend to examine the interdependencies between information
literacy (considered as individual and collective competences) and the functioning of
the team in distant (technologically mediated) teamwork practices; and between the
informational and the social dimensions of the practices (and hence the competences).

The objective pursued in the LITME@WORK project is the very definition of the
competences called for and developed by ICT-supported distant teamwork practices
from the perspective of workers, based on field observation. We interview office workers
about their practices and make observations in their work environments [20–22]. We
have selected ten case studies of Belgian organizations involved in projects changing
the way employees work in team and at a distance. Forty workers and twenty team
managers will have been interviewed by the end of the study. The next section presents
the structure of our main observation instrument: our interview guide. We will subse‐
quently use data from preliminary interviews to illustrate how this instrument allows us
to pursue our research goals.

3.1 Data Collection Method

Our interview guide is structured around a set of work activities related to distant team‐
work. These activities were identified by reviewing the computer-supported cooperative
work (CSCW) literature [23–26], which provides abundant observational research on
collaborative work practices, aimed at designing novel (or redesigning existing) tools
to better assist users in these practices. All of these technology-supported collaborative
activities involve both social interaction between team members, and the mediation of
technological apparatus, and are a potential venue for the expression of information
literacy competences. We hypothesize the observed teams will vary in terms of the
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relative importance and complexity of these activities, thereby determining how infor‐
mation literacy can affect teamwork practices and work completion (and vice versa).
The selected activities are:

1. Authoring a document collectively;
2. Sharing a collection of documents;
3. Managing outgoing information;
4. Managing incoming information;
5. Using others to find information;
6. Making collective decisions regarding task distribution, team governance and roles,

and overall team functioning;
7. Managing one’s tasks in relation with others;
8. Planning a meeting;
9. Planning the team’s activity;

10. Working synchronously in the distance with other team members;
11. Organizing one’s workspaces for collaboration.

Each of these eleven activities is further detailed into up to eight dimensions of tech‐
nology-supported distant teamwork, which are systematically accounted for in our
interview guide. These dimensions allow for a fine-grained analysis of how workers are
able to perform these activities. The necessary redundancy between activities and
dimensions accounts for the intricate relationships between the technologically-medi‐
ated activities of distant teamwork. These dimensions are the following.

1. Task management. At the team level, it consists in the technologically-mediated
management of the distribution of work activities among team members and their
articulation [27]. At the individual level, it involves the use of technology to adjust
one’s task execution to the others’ activities.

2. Time management touches upon how team members make use of technology to
manage the time allocation, frequency, scheduling, and synchronicity of both the
team’s activity and the individual’s activity in relationship to the team [31]. It
includes the management of interruptions [32]: both when one interrupts others, and
when one is accessible and can be interrupted by others [33].

3. Space and distance management is the management of the spatial properties of
one’s work environment at different scales: the spatial layout of one’s local digital
workspace [37], the proxemics of one’s work place (for example who is working
closest to whom), and the separation between work sites in teleworking [38].

4. Information management includes collective digital information production, as
well as individual information authoring for the team, and information sharing
(including the timing of sharing, the organization of shared resources, and the
management of accesses to shared information). While the individual management
of personal information has been extensively studied [21, 22, 28, 29], the individual
management of shared information has garnered less attention [30].

5. Awareness is the understanding of the activities of others, which provides a context
for your own activity [34]. Schmidt [35] highlighted how awareness was as a (too)
broad concept that spans from a general awareness of the respective knowledge,
expertise and social standing among team members, and of their respective location
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and availability (or social awareness [36]), to a more specific awareness pertaining
to tightly coordinated team activities, namely the practice and ability to coordinate
by monitoring others as well as making one’s own activity visible to others.

6. Collective decision making corresponds to the processes through which collective
decisions are made with the support of information technology [39].

7. Reflexive tool use is one of two “meta” dimensions that involve the individual’s
ability to not only use information technology, but also reflect on the way information
technology affects their work. It includes identifying one’s technological needs,
knowing how the affordances of different technologies meet them, selecting tools
accordingly, appropriating them [40], and assessing their efficiency.

8. Comprehension of “sociomatics” is the second “meta” dimension. Contemporary
information technology goes beyond the automatic processing of information (infor‐
matics), to encompass the automatic processing of social interactions (which we call
“sociomatics”). The comprehension of sociomatics is the understanding the indi‐
vidual has of the social entailments of technology use. Examples include under‐
standing how the choice of one tool for sharing information impacts access to infor‐
mation for each team member; or understanding how one’s activity is visible to
different people and how others can negotiate access to one’s time through the use
of a given tool [41].

3.2 Examples of Practices of Collective Authoring

As it is not possible to provide a detailed description of each dimension for each activity
within the scope of this article, we will illustrate these dimensions for one activity: the
collective authoring of a document (activity #1), with examples taken from two inter‐
views from the exploratory phase of our data collection. These data are too scarce and
anecdotal at this point to yield any result regarding the definition of media and infor‐
mation literacy in distant teamwork and its relationship to team functioning. Yet they
allow us to showcase how our interview guide points to the (potential) role of informa‐
tion literacy in distant teamwork. Our first informant, whom we will call Oliver, coor‐
dinates a team of advisors in a vocational guidance center. Our second informant, whom
we will call John, is a project coordinator within a research unit.

As far as task management is concerned, both teams manage the task of collective
authoring sequentially. Collectively authored documents are created by one team
member, who places it either on a shared network drive (Oliver), or a cloud-based storage
volume (John), and works on it individually, before notifying another team member that
they can contribute. Hence, from the perspective of time management, collective
authoring only happens asynchronously. Regarding space and distance management,
the socio-technical arrangements of both teams exclude the possibility of synchronous
distant collaborative authoring: if team members need to co-author a document synchro‐
nously, they just work together on the same computer. On the other hand, asynchronous
co-authoring is made possible by the shared distant storage of documents, irrespective
of the distance at which team members work.

Information management differs between the teams. On Oliver’s team, the network
drive that hosts the shared documents is equally accessible to all team members. The
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location of the document on the drive, its name and possible shortcuts, all follow rules
that were decided collectively by the team. On John’s team, the visibility and accessi‐
bility of each sub-folder and document is managed by the document or folder creator,
depending on rights that were defined by their IT department.

Regarding awareness, Oliver’s team members are notified they can work on the
collective document by email or by face-to-face communication. They typically send a
link to the document on the shared drive (instead of sending attachments that could
overload their email server). John’s team uses either emails or phone calls for such
notifications, but to a lesser extent, as they expect coworkers to check whether the docu‐
ment has been edited (and by whom) on the cloud service’s notification system.

As far as collective decision making goes, when collective authoring comes to an
end in Oliver’s team, the co-workers expect the team to agree on the final version, and
to subsequently archive or delete the old versions files, but the cleanup is not always
completed. In John’s team, for each document, the final decision is the responsibility of
one person (usually the project manager) who validates the final version.

The team members’ reflexive tool use does not always appear clearly. When they
contribute to a collective document, Oliver’s team members either use Microsoft Word’s
revision mode, or create successive versions of the file with different names. It is unclear
whether the respective uses of revision mode and file versioning is the result of a collec‐
tive decision (with a preliminary reflection on the respective merits of these two affor‐
dances), of the sum of individual habits and competences, or of random contextual
factors. Each of these situations would correspond to a different level of collective or
individual literacy (from the highest to the lowest level). Future interviews will inves‐
tigate this issue in further details. By contrast, the way their shared drive is organized
was adopted as a result of collective trial-and-error practices, through which the team
seems to have increased its collective information literacy.

Finally, the comprehension of sociomatics concerns the team’s ability to balance the
access to a maximum of shared resources and the ability to find previously produced
documents. While John’s team practices limits who has access to what, Oliver’s team
members, who have access to the whole shared drive, rely on their coworkers’ support
when they fail to find documents. Such occasions of failed document retrieval remind
the team members that their shared server needs to be “cleaned” from old useless
versions of finalized documents.

4 Conclusion and Perspectives

The concept of information literacy has evolved from a “documentary” perspective to
a broader “generalist” approach. The information literate person is neither a librarian
nor a library user, neither a student, nor a researcher, but an ordinary average worker.

Media and information literacy, taken as independent variable, appears to be the
condition under which the use of information technology becomes good enough to
ensure the development and performance of the individual and/or the team at work. In
other words, the information literate worker is able to produce, retrieve and process
information critically, relying on the workplace affordances and constraints. Their
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informational practices enable efficient collective activity, and contribute to the consti‐
tution, maintenance and evolution of the organization, and to the fulfillment of its
missions. As it empowers the worker to fully participate to the existence of the organi‐
zation, information literacy contributes to social inclusion.

Information literacy only develops in concrete circumstances, highly dependent on
the technological and anthropological environment within which the individuals are
collaborating. The definition of literacy is therefore variable in quality (to what type of
acts does it extend?), and in terms of levels (what is the degree of difficulty of these
actions?). In this article, we proposed to measure these two orders of differences using
a dual approach. The first step is to build an abstract grid of eleven activities by eight
dimensions of technology-supported distant teamwork, allowing for detailed accounts
of the intricate ways in which the collaborative activities of teams call upon both social
relationships and technical affordances of media devices. The second step consists in
conducting case studies in a sample of organizations practicing distant teamwork. Based
on the results of observations and interviews, our goal is to draw a map of the intensity,
frequency and complexity with which the individual and team act upon the technical
affordances of media available to them to achieve the socio-informational functions (at
large) that allow a due performance of their activities.

But defining and identifying the media and information literacy of people working
remotely in teams cannot be reduced to producing a quantified inventory of the skills of
workers. The research presented in this article, although it is not yet completed, already
suggests at least two new theoretical issues affecting the concept of information.

The first issue arises from the acknowledgment that the “informational” exchanges
between workers are crowded with things that, in reality, are not information, but commu‐
nicative acts with pragmatic incidences on the way the members of the team are working
together. The question is: what is the standing of the competences related to the practices of
social regulation between the members of a team within a model of media and information
literacy? How can one analyze, in terms of competences, the expressions of support, diver‐
gence, feelings, complicity or irony that are present in the uses of media and technology, but
cannot be accounted for by the concept of information?

The second theoretical issue also calls the scope of the concept of information into
question. It emerges as researchers consider the collective management of collections
of data by a team. The ensuing observations unequivocally suggest to adopt the postulate
that any information is information for someone. This implies that there is no informa‐
tion independently of a community of people who regard it as having a meaning, a
purpose - albeit potential - and who dedicate themselves to secure its existence and
accessibility, through shared memory or shared media. It is consequently necessary to
redefine the concept of information itself, by adding to it a new property: the designation
of the people or the communities that produce, acquire, use, secure and share it because
they hold it to be relevant. Hence, information, in its generic form, does not only define
the combination of a predicate to a subject (two-dimensional concept). Information, in
the renovated sense, combines a predicate to an object by specifying for whom (three-
dimensional concept).
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Abstract. Employability is an increasingly important issue in higher education
settings, and there is a strong case for a mapping of information skills and compe‐
tencies against the expectations of employers. This paper addresses this need and
provides an indication of how such information know-how, or information
literacy, can make a valuable contribution to the employability and future careers
of students as they move from higher education to employment.

Keywords: Information literacy · Employability · Workplace

1 Background and Research Design

This paper is drawn from a study undertaken on behalf of SCONUL, the Society of
College, National and University Libraries, aimed at producing a graduate employability
lens for their Seven Pillars of Information Literacy model [1]. The formulation of the
lens provided an opportunity to investigate the expectations and needs of employers
(across all sectors, private, public and not-for-profit), and to relate these to information
literacy (IL). This is potentially important, because the concept of IL, and its relevance
to the world of business, is not well recognised by enterprises.

The research was articulated around the following elements:

• Definitions of employability.
• A review of selected sources and frameworks, mostly from the UK, on how employ‐

ability attributes are perceived by key stakeholders.
• An overview of how employability attributes are viewed in a perspective that is

broader than the immediate requirements of employers and that recognises longer-
term developments in working practices and behaviours.

• A brief consideration of the scholarly literature on IL in the workplace.
• Interviews with a small range of key players, who have agreed for their views to go

on record: Helen Beetham, Consultant in Higher Education; Moira Bent, Faculty
Liaison Librarian at Newcastle University; Bonnie Cheuk, Global Head of Knowl‐
edge and Collaboration at Euroclear; Lucy Hawkins, Career Consultancy Manager
at University of Reading; and Mark Hepworth, Professor in People’s Information
Behaviour at Loughborough University.
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2 Definitions of Employability

There is a significant body of literature that seeks to define, frame and illustrate the
concept of employability. For instance, SCONUL’s 2014 literature review [2] provides
an overview of the material and arguments that characterise this area. The Higher
Education Academy (HEA), in a guidance framework developed for the higher educa‐
tion (HE) sector [3], also references a wide range of relevant material. It recognises
employability as a major strategic issue and provides a succinct and widely-used defi‐
nition of employability [4]:

“a set of achievements – skills, understandings and personal attributes – that make graduates
more likely to gain employment and be successful in their chosen occupations, which benefits
themselves, the workforce, the community and the economy”.

The Confederation of British Industry (CBI) explored and defined the notion of
employability in 2007 and came up with a definition founded on a review that it
undertook of then-existing literature, along with consultations with CBI members and
others [5]:

“A set of attributes, skills and knowledge that all labour market participants should possess to
ensure they have the capability of being effective in the workplace – to the benefit of themselves,
their employer and the wider economy”.

But such definitions tend to be based on attainment of quantifiable job-related objectives.
There is a broader perspective, and HEA also recognises that employability is not just
about gaining employment. It therefore proposes a complementary definition:

“Employability is not just about getting a job. Conversely, just because a student is on a voca‐
tional course does not mean that somehow employability is automatic. Employability is more
than about developing attributes, techniques or experience just to enable a student to get a job,
or to progress within a current career. It is about learning and the emphasis is less on ‘employ’
and more on ‘ability’. In essence, the emphasis is on developing critical, reflective abilities, with
a view to empowering and enhancing the learner”.

In this view, employability should be seen less as a set of clear-cut attributes and more
as a complex form of learning development. The CBI itself refines its own definition by
stressing that employability is not just about a set of mechanistic skills:

“The term ‘employability’ or ‘employability skills’ is used to refer to a set of generic softer skills
such as self-management, teamworking and communication. Much work has been done in
defining what employability means as well as in establishing a list of the competencies that are
central to being employable. Although the term ‘employability skills’ is commonly used, it is
evident from our research that employability is not solely concerned with the possession of a
certain set of skills”.

3 Employability Attributes: Employer Perspectives

Over the past few years, several organisations at the interface between higher education
and employment have sought to explain the attributes and skills that contribute to
employability. Most of these correspond to the more workplace-focused definitions of
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employability, although some relate to broader notions, such as openness to new ideas
and cultural awareness.

Building on its perception of employability, the CBI sets out a set of key workplace
competencies [5]. These are broken down into a set of seven broad attributes: self-
management; teamworking; business and customer awareness; problem solving;
communication and literacy; application of numeracy; and application of information
technology. A further factor, positive attitude, acts as a foundation for all these attributes.
The CBI describes this as “a ‘can-do’ approach, a readiness to take part and contribute,
openness to new ideas and a drive to make these happen”.

There is a shared understanding of graduate employability between the CBI and the
national bodies representing HE institutions and students, respectively Universities UK
(UUK) and the National Union of Students (NUS) [6, 7]. These players recognise how
important it is for students and graduates to understand the skills that employers value
– and having the confidence to articulate this understanding when seeking to enter a very
competitive labour market. The CBI attributes are perceived as significant both by
universities and employers – although the former place more stress on research skills,
managing complex information and critical thinking (all of which have a direct bearing
on IL). A further, cross-cutting factor is entrepreneurship/enterprise, defined as an ability
to demonstrate an innovative approach, creativity, collaboration and risk taking. The
NUS emphasises that employability actually means more than skills: it also stresses the
underpinning factor of a positive attitude, and underlines how knowledge is a vital
component of what makes graduates employable – knowledge being closely associated
to skills such as literacy and numeracy. A similar line emerged from the interview with
Hawkins: many of the skills associated with employability are those which can also
contribute to improving students’ academic performance, for instance adaptability and
resilience.

In addition to the categorisation deployed by the above reports, surveys of
employers’ and students’ expectations can also provide important pointers to attributes
associated with employability. This paper considered a range of such surveys, encom‐
passing employers’ attitudes to employment-related attributes among school and college
leavers as well as graduates [8]; employers’ perceptions of skills for young people
leaving education at all stages, including HE [9]; skills and capabilities that employers
consider important when recruiting new graduates [10]; attributes that undergraduates
feel to be important for their post-university employment prospects [11]; and how
employers rate the importance of different competencies, and also how they accordingly
grade their graduate recruits [12].

What emerges from the perception of the various stakeholders is a picture of the
employability attributes that are most commonly cited as being desirable. Two attributes
are flagged up by all eight of the frameworks and surveys examined here: teamworking
and communication (oral and written). Further desirable attributes recur in nearly all
cases: problem-solving; planning and organisation; business/customer awareness and
customer handling; numeracy; and IT skills. Other cited attributes of lesser importance
include self-management and/or time management; analytical skills; literacy/use of
English; and job-specific skills. Tellingly, information or digital literacies do not feature
explicitly. Some of these attributes are sources of concern, in areas where employers
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feel that employees, and not least graduate entrants to the labour market, fall short. These
areas include business/customer awareness and self-management. And there are
differing interpretations of these issues too; for instance, from a student perspective,
fewer than a third of undergraduates believe that commercial awareness is a very impor‐
tant attribute.

4 Employability Attributes: Broader and Longer-Term
Perspectives

As suggested above, there are further views of employability that look beyond the
attributes reflecting employers’ current expectations. Employability derives from
complex learning, and is a concept of wider range than those of ‘core’ and ‘key skills’;
and it is not merely an attribute of new graduates: it needs to be continually refreshed
throughout a person’s working life [13]. Employability may even impact the lives of
individuals beyond the confines of the workplace; it takes place in the context of lifelong
learning processes dependent on the achievement of a range of literacies, including
digital and information literacies. Employability would thus benefit from a more careful
and critical definition, with “a need for further work to extend perceptions of employ‐
ability beyond conventional careers services to include approaches to learning,
programme design and engagement with employers” [14]. A further view suggests that
graduate employability depends not just on attributes, capabilities and skills, but also
on a range of commitments that graduates must make, on an ongoing, long-term basis,
to lifelong learning and lifelong employability [15].

HEA, in its 2013 guidance [3], also makes it clear that it does not view employability
merely in terms of preparing students for employment. It describes different models
which recognise that employability should be concerned with helping individuals
develop their self-awareness and self-belief, and preparing them to be good citizens and
to contribute to the community and the broader economy. One of the best-known of
these models [16] suggests that employability is associated with broader personal effec‐
tiveness.

Approaching employability through the prism of graduate identity is another way of
identifying attributes that lie beyond conventional views of skills and competencies.
Research undertaken with employers in East Anglia [17] suggests that performance is
not the only criterion that employers take into account when assessing the potential in
graduates; in addition, four key elements that characterise graduate identity are deemed
to be very important: value, intellect, social engagement and performance.

A further and more specific approach to employability stresses the importance of
career management skills, with an emphasis, for instance, on what graduates need to
know in order to build and develop their own careers, and navigate their way through
the ever-evolving and highly competitive world of work [18]. This implies the acquis‐
ition of both self-management skills (appraisal and knowledge of self, including values,
abilities, aptitudes and interests) and career-building skills (such as finding and using
information about labour markets, locating and applying for work, and creating profes‐
sional relationships). As outlined above, employability implies that graduates need to
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show a lifelong, proactive commitment. Success requires them to commit to display the
foresight as well as the strategic, planning and social capabilities that would equip them
for a lifetime of learning and work [15]. In her interview, Beetham argued that, given
the changing nature of work, graduates require smart capabilities to help them wend
their way through career paths that are often more complicated than would have been
the case in the past; they increasingly need to be sophisticated in the way that they knit
together and manage their careers and their lives. These are lifelong attributes that look
beyond the requirements of any particular job. But there is evidence to suggest that new
graduates may have a poor grasp of what is implied by career management; they often
find it difficult to apply either to their own career development the sort of information
know-how that they acquire in the course of their studies [19]. Hawkins reinforced this
view during her interview, suggesting that, in their approach to identifying job oppor‐
tunities, many undergraduates do not ‘search smart’: their ability to seek occupational
information and data and their career planning ability are often weak, they have poor
occupational awareness characterised by an uncritical approach to the use of employ‐
ment-related resources, and a tendency to take the easy route.

Employability is not determined just by current factors; much of the employment
environment is evolving rapidly and even radically, driven by emerging business
models, technological change (not least through the impact of digital technologies),
fundamentally new perceptions of the nature of work – and also influenced by political
and economic factors. The world of work is becoming less secure, more casualised;
more entrepreneurial; fragmented in terms of attention, tasks, work-time and work-
space; multiple and hybrid; dislocated from traditional workplaces, often characterised
by home working; and automated or at risk from automation [20]. In this context, factors
relating to employability are unlikely to remain static.

The interview with Beetham elaborated on these points. The notion of working, and
how people are valued for their labour, is changing – and with it, the elements that are
likely to influence employability. This should therefore not be accepted as a given,
immutable set of attributes handed down by employers and career managers, but instead
should be considered in a way that is more open and less bound by established conven‐
tion, paying heed to the views and experiences of emerging forms of business – including
microbusinesses, which are generating a large proportion of the new types of jobs.
Innovation and innovative, disruptive thinking should also feature more prominently –
it is striking that there is relatively little mention of this in the frameworks described
above (although it is recognised by the CBI as part of business and customer awareness
and under the heading of entrepreneurship).

The UK Commission on Employment and Skills (UKCES) identifies the key drivers
of change in the UK and globally which may impact the employment and skills landscape
in England by 2020 [21]. It does not make any explicit reference to employability, but
suggests the role that education, at all levels, would need to play in order to foster a
refreshed balance of generic attributes that addresses new and evolving ways of working,
that also addresses attributes such as resilience, social skills, intelligence, interest,
responsibility, understanding and awareness; and the demand for generic skills such as
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autonomy, initiative taking, problem solving, self-management, teamworking, flexi‐
bility/adaptability, communication (including inter-cultural communication), and media
literacy.

5 Information Literacy in the Workplace

It is increasingly recognised that in the workplace, and more so than in academia, IL
bears a strong relationship to factors driven by context and working environments, and
that an approach based on defining a set of generic skills, as taught in educational/
academic settings, is not always appropriate for addressing the multi-facetted require‐
ments of employment. During his interview, Hepworth stressed this point: he spoke of
an IL employability kaleidoscope, rather than a lens, to capture complexity of the
different contexts. A 2014 review of IL in the workplace [22] concludes that the ability
to make use of information in employment settings

“contrast[s] with the focus on more formal search skills and finding information which has often
been the case in IL education and which is unlikely to translate well into workplace contexts.
The nature of the sources used in workplace and professional contexts also differs from sources
emphasised in traditional (i.e. academic library-focused) IL education: in the workplace a much
greater prominence is given to the use of people as information sources (for instance, colleagues,
contacts) and relatively little use of libraries. The interpretation of IL as a narrow skills-based
approach is criticised as being inappropriate for the workplace”.

A further literature review [23], also undertaken in 2014, reaches similar conclusions,
notably that although IL taught in HE is relevant during students’ time at university, it
does not always translate into useful workplace skills. The workplace is rather more
‘messy’ than scholarly learning environments, characterised by business challenges (and
associated information needs) that are often less linear, less predictable and more open-
ended, with requirements for employees to be more resilient and adaptable than they
may have been used to during their time as students [24, 25]. Moreover, information
needs are likely to vary according to different employee roles and levels of seniority
within organisations; this added complexity reinforces the idea that IL in employment
is highly context-specific.

The different nature of workplace information environments can be disconcerting
for former students who come to discover the requirements and expectations of employ‐
ment. In her interview, Bent explained how students may be thrown by the sudden loss
of access to scholarly published material following their transition from higher education
to employment. For such individuals, there is an imperative – which deserves to be
recognised – to adapt rapidly to new and unfamiliar, non-academic information prac‐
tices; and a corresponding need to prepare them for these changed circumstances. But
on occasion, academic approaches to information may still continue to be relevant, and
consequently, graduate recruits may need to develop working methods which recognise
the balance to be struck by academic and non-academic information practices.

Notwithstanding this last point, much of the literature suggests that IL’s contribution
to employability should be driven largely by factors and requirements that reflect the
reality of the workplace, rather than the particular exigencies of academic endeavour,
and by the contextual nature of workplace information practices. Thus, Hepworth
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suggested that relevant training and learning, whatever form this takes, should focus,
pragmatically, on the benefits of acquiring information capabilities in terms of success‐
fully reaching workplace objectives – so that employees can more easily relate to such
capabilities [26]. Building on this, a useful definition of IL, as adapted for the workplace,
summarises the relationship to employability [27]:

“A set of abilities for employees to recognize when information is needed and to locate, evaluate,
organize and use information effectively, as well as the abilities to create, package and present
information effectively to the intended audience. Simply speaking, it is a set of abilities for
employees to interact with information when they need to address any business issues or prob‐
lems at work.”

It is beyond the scope of this paper to examine in detail how IL is perceived and addressed
within the workplace and in the context of specific professional environments. But a
brief overview of selected sources provides valuable pointers. For instance, in their
review, Williams et al. [22] usefully highlighted three broad sets of information-related
capabilities that characterise workplace environments – and that might consequently be
matched to employability attributes:

• Social, informal, contextualised processing of information: the capacity to learn
about and handle information in ways that are specific to and influenced by different
working environments; and by the social interactions that influence how information
is shared and used [28].

• Transformation of information into knowledge: the contribution that the effective
handling of information makes to the growth of organisational knowledge.

• Information creation, packaging, and organisation: in work environments where
information tends to be less structured (and, as suggested above, ‘messy’) than in
academia, the ability and capacity to manage different types of information can be
challenging for employees.

Two of the interviews concurred with these ideas about context and the diffuse nature
of workplace information. Cheuk stressed that this does not just reside on systems and
tools, but importantly, is vested in the flows of knowledge that occur between staff
members. Information is thus embedded in exchanges, in connections, in networks –
and is very fluid, reflecting the ever-evolving and dynamic nature of such networks.
Workplace IL should therefore address the complex and often informal web of organi‐
sational information and knowledge flows. IL training in workplace settings should seek
to influence (i) the behaviour of employees, so that they may successfully exploit the
information potential represented by these networks; and (ii) the ability of organisational
leaders to foster a workplace culture and to enable systems that promote such flows. In
his interview, Hepworth underlined the relevance of acclimatisation of employees to
their business culture, allowing them to develop their information behaviours and prac‐
tices accordingly; such acclimatisation takes place through daily social interactions, and
also in reaction to physical environment, task-specific information tools and procedures.

Some of the literature also proposes models relating to employability – but builds
on these by relating employability attributes to IL. In one useful categorisation [29], ten
skills most useful in helping to define workplace IL were picked out and were matched
against four of the five IL standards defined in 2005 by the Association of College and
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Research Libraries (ACRL) [30]: (i) determining information need, (ii) accessing infor‐
mation, (iii) evaluating information and (iv) using information.

A further appreciation emerged from a US study which enquired about employers’
expectations of prospective graduate employees’ information know-how [31]. Across
all types of enterprise, there was a general expectation that candidates must have the
ability to search online, and to possess a range of baseline information competencies
that include knowing how and where to find information online with minimum guidance;
using a search strategy beyond the first page of Google results; and articulating a ‘best
solution’ and conclusions from the information that was found. In most cases, employers
placed a higher premium on candidates who exhibited openness to learning and natural
curiosity. But at the same time, employers expressed concerns about relevant compe‐
tencies which they felt graduates lacked, in particular (i) engaging team members during
the research process, (ii) retrieving information using a variety of formats, (iii) finding
patterns and making connections, and (iv) exploring a topic thoroughly. Hawkins made
a similar point during her interview, suggesting that employers expect their graduate
recruits to work smart, and to have the ability to find resources.

6 Conclusion

Graduate employability is a well-recognised concept among stakeholders at the interface
between higher education and employment. This is demonstrated by the range of state‐
ments, frameworks and surveys by interested parties such as the CBI, by the extent of
the literature in this area, and by the positions and practices adopted by universities.
There is a broad consensus about the relevance of employability to undergraduates and
the need for universities to play a role in preparing them for professional life, and more
broadly for managing their long-term careers. However, few of these positions refer in
any way to IL or even to digital literacy. This is rarely recognised as a term in employ‐
ment settings – which reflects its relative absence as an explicit feature of employability
frameworks – but that it is inherent in, and important for, a wide range of workplace-
related behaviours and practices.

The challenge for any model that seeks to chart the relationship between IL and
employability is therefore to tease out the employability attributes that can be most
closely aligned with IL. Drawing from our analysis of employability frameworks,
employer-related survey results and inferences from the literature on workplace IL, it is
suggested that the interface between IL and employability attributes fall under five broad
headings:

• Business and customer awareness: keeping proactively informed about the practices,
expectations and goals of employers; the dynamics of the workplace; the evolving
nature of the business environments in which enterprises operate and the needs of
customers and users. This requires an ability to seek out, interpret, share and present
information/data which exists in many forms, and which tends to be specific to given
business environments. New graduates, with little or no experience of employment,
may find this attribute challenging, and employer surveys suggest that there are
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concerns about graduates’ often poor grasp of the business environment and what
this entails.

• Coping with workplace complexities: understanding that the information needs of
enterprises are complex, often messy and largely determined by the nature of their
services, products and organisational cultures. Adaptability is therefore important to
cope with a context-specificity that varies from enterprise to enterprise.

• Analytical skills and problem-solving: using, handling, interpreting and analysing
information/data, to resolve business questions and problems. This bears some simi‐
larity to the skills and competencies necessary in higher education – but the key
distinction is that, in the world of employment, such know-how is deployed for the
purpose of providing practical, timely, innovative and cost-effective solutions to meet
organisational goals.

• Ability to work socially: making use of people (colleagues, associates, clients and
others) and teams as valuable sources of organisational information and knowledge;
and sharing information as appropriate. This implies an aptitude to work collectively
and to network imaginatively, seeking and obtaining information, and tapping into
corporate knowledge, in ways which may be less formal and more diffuse than is the
case in student settings.

• Career management and lifelong learning capacity: keeping informed about career
opportunities, the evolving nature of work, and the adaptability and resilience needed
to cope with that, as a means of charting career paths and defining lifelong learning
and self-development preferences.
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Abstract. Employability is one of the main concerns of the European Union and
the transition of graduates from higher education to the workplace is pushing
agendas in front of higher education institutions. Research has shown that the
educational sector and the employment sector usually lack common ground in
understanding what other side can offer or expects. On the other hand, both sides
often neglect the fact that the concept of information literacy competence is a
fundamental generic competence which can fulfill the full potential of employa‐
bility. Only after defining generic competences from the employers’ viewpoint
can we start defining the impact of information literacy on the development of
these competences. The results of the study on Croatian employers defining five
core generic competences have proved our initial concerns that both educators
and employers are identifying the same type of competences but use different
terminology. What is specifically missing is an understanding of the concept of
information literacy and its influence on employability, and therefore, building
national information literacy employability models is of great importance.

Keywords: Employability · Generic competences · IT sector · Information
literacy

1 Introduction

Dialogue of employers and higher education in the role of practitioner production is
usually poor where there is no mutual understanding of needs and offerings. Educational
reforms in Croatia rarely focus on generic competences related to information literacy.
Research on university syllabi [1] has shown that there is no general approach to the
issue, but a partial incorporation of information competences in study programs by
individual enthusiasts. Furthermore, research on employers’ job advertisements [2]
shows focus on official qualifications and neglect of the competences as an employment
criteria. Still, a body of literature from the human resource management field, shows
that competencies present the most prevalent method used to define ideal employees,
and have thus become a fundamental part of talent management [3]. Furthermore,
competency management enables effective hiring decisions and presents a common
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language during the interview process [4]. Unfortunately, the emergence of various
competency models actually deepens the communication divide between higher educa‐
tion and employers and consequently, also with the graduates. One of the possible solu‐
tions could be utilization of the information literacy models which are often avoided due
to the employer’s unawareness of their existence or misunderstanding of the term.

Employment sector and workplace research in Croatia has shown that there are a lot
of valuable generic competences expected from new practitioners that could be mapped
to information literacy models [5] which often prove to bring more value than their
subject matter expertise. On the other hand, structured approach to information literacy
requirements in the workplace such as the SCONUL employability lens [6] proves a
necessity to define information literacy competences in a workplace context in order to
bridge these communication gaps.

Current socio-political trends in Croatia are focused on connecting graduates with
the employment sector. Therefore, our research of employers’ position on generic
competences they seek during the hiring process, and later mapping these competences
with information literacy competences, is crucial for setting the basis for further devel‐
opment and for raising awareness.

Preparation for the research included understanding the role of generic competencies
in the employability of HE graduate students in the field of ICT in Croatia. At the
moment, in Croatia, there are 30 EU-funded projects on building the European Quali‐
fication Framework (EQF)/Croatian Qualification Framework (HKO) [7] competence-
based curricula in HE, signaling the significant presence of a competence based approach
in HE. The most popular and widely used core (generic competences/transferable skills/
employability skills) competence frameworks are European [8] and national, with
accompanying generic competence frameworks [9, 10].

From an educational standpoint, on the other hand, the TUNUNG set of competences
[11] is very popular and widely used. But when approaching employability issues, 31
generic competences defined in the Tuning project are exceedingly too many for opera‐
tional use.

One of the oldest frameworks, giving an employability perspective is the OECD [12],
developed with industry partners. It concentrates on three areas (using tools interac‐
tively, interacting in heterogeneous groups and acting autonomously), as well as reflec‐
tiveness as a core approach to building competences. From a wide variety of views and
frameworks like [13–19], perhaps most recent and in a way most suitable, are UNESCO
[20] and WEF [21]. Still, all of them, with their different approaches to generic compe‐
tences clearly indicate that there is no silver bullet or one framework suitable for all
purposes and contexts.

2 Higher Education and Graduates’ Employability – The Croatian
Case

Literature and recommendations on connecting the higher education sector with student
employability are showcasing a strong theoretical background and requesting that higher
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education align its programs with future strategies. Still, the definition of employability
is multifaceted, and therefore, its implementation is not an easy task.

The term employability can be approached from different perspectives, but the
common ground is that it is a combination of personal, educational and socio-economic
factors. Yorke [22] defined it as “a set of achievements – skills, understandings and
personal attributes – that make graduates more likely to gain employment and be
successful in their chosen occupations”. Hillage and Pollard [23] suggest that it is “about
being capable of getting and keeping fulfilling work but also to move self-sufficiently
within the labor market to realize potential through sustainable employment.” Similarly,
McQuaid and Lindsay [24] conclude that it “is about a person’s ability to get a job,
maintain a job or change jobs, an ability determined by individual characteristics and
circumstances, as well a broader external factors.” Guilber et al. [25] on the other hand
look at employability through socio-economic factors, stating that it is “directly linked
to regional and national economic conditions”. This aspect appears to be crucial for
countries like Croatia where there is a high unemployment rate of young graduates. Sin
and Amaral [26] in their research of collaboration between higher education and
employers in Portugal present the influence of the financial crisis on graduates’ employ‐
ment, actually questioning the impact of higher education on employability. If there are
not enough workplaces are employability competences important? Furthermore, in their
study they have shown that employers are the “most absent stakeholders” in higher
education, as their involvement in the development of the new curricula is almost non-
existent; thus their understanding of undergraduate/graduate licenses or competences
and learning outcomes is on a low level.

Still, the problem with employability and graduates, from an information literacy
perspective, is that if we are only discussing the employability competences of graduates
we are not seeing all of its aspects. It is certainly true that students have problems tran‐
sitioning their competences from secure higher education settings to the unstable and
insecure workplace setting. As Goldstein [27] points out “graduates often find it difficult
to apply either to professional environments or to their own career development the sort
of information know-how that they will have acquired in the course of higher education”.
In this context, the role of higher education certainly is “to equip students with the
knowledge, skills and competences that they need in the workplace and that employers
require; and to ensure that people have more opportunities to maintain or renew those
skills and attributes throughout their working lives”. It certainly does not equal employ‐
ment but it enables graduates to find employment as well as it is supposed to help them
keep their employment during their work years, and not necessarily in the same position
or the same company.

We need to think more broadly and move the education of graduates towards devel‐
oping lifelong employment abilities where information literacy comes on the scene. To
state that one has developed employability competences means that they are enabled to
sustain a job, advance or even change their work setting or that they have developed
“information know-how”.

Higher education graduates in Croatia face higher unemployment rates than young
people with medium levels of education. Unfortunately, obtaining a higher education
degree does not imminently lead to a more secure labor market position [28]. This is
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partially a result of the 2008 economic crisis which has created great instability for young
graduates regarding their employability. Curricular reforms, creation of the national
qualifications framework based on the European Qualification Framework are still in
their first phase. The qualifications registries are only being filled in and distinctions
between subject specific and generic competences required could not be researched or
concluded in this phase. The discrepancy between state strategies, policies and the
situation onsite is huge. Job opportunities are scarce and therefore a well-defined infor‐
mation literacy competences framework becomes even more important.

Hence, the first step was to investigate employer insight into the generic and trans‐
ferrable competences they expect from their employees in different stages of their
employment. The purpose of the research is to develop a competency framework that
can serve as a communication tool during the development of the curriculum, as guid‐
ance to graduates during their transfer between the higher education and the employment
sector, and as a set of clearly defined competences for the human resource management
sector during their employment process.

3 Methodology

Qualitative research was based on interviews with human resource managers from five
top Croatian private sector companies during the one-month period of March 2016.
These companies were chosen due to their high employment rates covering the telecom,
financial and retail industries, with strong corporate IT departments and internal IT-
driven business development. The hiring rate of these companies is, 10–40 per year quite
big numbers for the Croatian industry field, and they have 150–600+ internal jobs with
strong ICT competences. The company selection process was based on their long,
corporate HR-driven culture which was perfect for spotting the requirements placed
upon young employees, just arriving from HE.

One of the research questions was to investigate if and what generic skills are recog‐
nized as key elements of hiring young ICT professionals. The goal of the research was
also to investigate employers’ perception of the importance of generic competences vs.
technical ones, in this particular research, ICT-related, required for their job position.

• R1: to investigate if and what generic skills are recognized as key elements of hiring
young ICT professionals.

• R2: what are employers’ perception of generic competences vs. technical ones, ICT-
related, required for their job position.

Research was based on the grounded theory as it was not possible to simply apply or
adapt any of the existing frameworks. From the research of the body of literature.
proposed frameworks are either very socio-economical or even culturally bound (differ‐
ence between western and eastern philosophy). Interviews were divided into two phases;
first employers received a scenario, and second, based on their answers, they were asked
questions about specific competences chosen from various competency frameworks.
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This type of interview was chosen primarily as scenarios which offer a broad spec‐
trum of answers and are related to real life problems, which is very similar to case studies
usually utilized in the business sector.

During our scenario development we integrated the following questions:

1. When hiring a young (preferably first job) technical person, graduated from technical
university for ICT related job, which generic competences you pay attention to and
what is your hiring procedure.

2. Do you have a competence based management framework, growing people to fit
company values and norms, and what are those competences or potential you are
already looking at in hiring candidates.

3. How do you assess or recognize them, and can lack of one or more of them be an
eliminating criteria.

After the first phase and the employer’s explanation of their hiring procedure and generic
competence requested, during the second phase, various lists and frameworks of generic
competences from listed practice were shown and discussed for likelihood, similarity,
or “I completely forgot to mention this one” situation.

All interviewees were highly senior positioned, three of them HR managers them‐
selves, one accompanied with recruiting manager, and the other two companies were
represented by senior hiring managers with 10+ years of working practice for ICT posi‐
tions within the company. Four out of five companies have established a company values
chain linked with job requirements on all levels of seniority. And they all clearly distin‐
guish professional vs clerk or management positions. For professional positions specific
expertise is required. In our case, we were considering wide ICT-related positions. All
companies are running CBM systems for compensation and staff promotions, having
yearly reviews and career development discussions, thus having excellent expertise not
only in hiring practice, but further people development.

All interviews are recorded and authorized; some additional internal documents are
acquired and all of them acknowledge findings. All of them were very open, enthusiastic
and willing to help, because as one of them implied “we are in similar business of people
development, you (meaning HE) are doing it just on larger scale, and we handpick them
for further development”.

The final stage of the research was the data analysis and coding process of the inter‐
views in order to identify specific themes from the interviews and to create links, patterns
or overlapping between identified competences.

4 Findings and Discussion on Employers’ View of Graduates’
Competences

The dominant characteristics of these interviewed companies is a strong inside people
development practice. For the young professionals, they dedicate enough time, resources
and manpower to mentor, train or send young professionals to specific education. One
of their strong suits is their orientation to in-house training and building up all of the
technical/ICT experts they are hiring, meaning that they are keen to invest in the
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development of all the technical competences of their young professionals. During the
employment process they are actually looking more into generic than subject specific
competences as they are much more likely to hire young potential and develop that
person internally than hire the expert on some senior position.

Hiring procedure is standardized and similar in all five companies. Candidates’ CV
are means of fulfilling the posted requirements and serve as the first filter. All candidates
are then tested with more or less standardized employee assessments, which usually
include cognitive ability tests and various personality assessments.

Only one company has prior defined and developed requirements for all positions
(including needed competences), while the rest have general requirements. Nearly all
develop job matching conditions in discussion with the line managers. So, sometimes
even specific requirements or competences can be included in job posting. But always,
after first round of interview with the HR personnel, line managers are included in staff
selection.

Their role is to check technical abilities and requested knowledge and also to check
how the candidate would fit in the existing organization, with already developed specific
working culture and habits. The hiring manager is to check for personality extremes
which can be a show stopper for hiring. When asked if it is common for a line manager
to appreciate the level of technical expertise candidate can bring to a team and wants to
employ a person, but the hiring manager recommends not to employ someone (because
of personality issues), all the interviewees agreed. They explained that this is their main
contribution to the hiring decision so the line managers always pays attention to their
observations. Depending on other candidates and specific needs, sometimes they
schedule another interview with a “problematic” candidate in order to make an appro‐
priate decision. In general, their great experience tells us that ICT industry candidates
may have appropriate or above average technical abilities but are sometimes lacking
generic competences which makes them difficult to fit into existing teams.

The second round of interviews, where line managers are actively engaged, is a
combination of technical expertise problem solving discussion showing experience of
technical knowledge, and situational scenarios from which they both can assess needed
general competences. The manager asks questions such as “How would you react …”,
“What would you do or decide …” in hypothetical situations, which are always based
on real needs. This is the best way for both line and hiring managers to assess how a
candidate would fit in. Based on these questions employers identified the following
competences as crucial for employment: Teamwork, Communication, Adaptability/
Flexibility, Positive attitude/initiative, Self-management/Goal orientation/Business
awareness.

All interviewees agreed that finishing technical study and passing a cognitive test is
a clear sign of having the core ICT competences they are looking for. Those candidates
clearly had to have sufficient digital competences, but also problem solving, critical
thinking and analytical thinking competences as well. These competences are consid‐
ered gained through study, which is excellent feedback to Croatian HE.
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4.1 Teamwork

In all interviews, clearly the most important competence is the ability to fit into the
existing team – to be a team player, willing to contribute to the success of the team, and
thus the whole organization. Organizations are big enough; most of solutions they
provide are based on a kind of teamwork, not individual abilities. Even if they do have
or need a specific technical expert, it is the team that provides the final solution. So, all
interviewees are looking for clear signs of candidate’s teamwork experience, co-oper‐
ation, awareness of other teammate’s needs and working habits, respect for others, and
greater goal orientation, not individuals simply showing off.

4.2 Communication

Next, communication is very important for all interviewers, as it is closely connected
with teamwork, which clearly demonstrate candidate openness and the ability to artic‐
ulate their thoughts and feelings. “It is something we are always looking for, because it
is inevitable – whether with colleagues, the boss, partners, clients, and others, good
communication is an essential part of today’s working environment”. Communication
also means presentation skills, often used in respected businesses, but four of them very
clearly pointed out the ability to actively listen and understand others.

4.3 Adaptability/Flexibility

Openness to the new, acceptance to live and work in a quickly changing environment
is easier for ICT students due to constant change of technology even during their five-
year study period, but on the other side they are somehow, especially developers, seen
as rigid, strictly following the rules. That is why this ability to quickly and fully adapt
to organizational culture and new rules of work, and to be fully flexible because of ever
changing business rules and environment is a clear #3 competence on this short list,
everyone pointed out.

This competence is usually checked through situational questions asked by line
managers and can be one of the eliminating issues if the candidate fails to recognize its
importance. “When looking at newcomers, we assume they do have good technical
abilities – they already finished university and passed cognitive tests, so it is far more
important their openness to new, ability to learn new rules and procedures, sometime
even new technologies, because they will not be immediately thrown in production.
There is usually three- to six-month adaptation period when they will work with their
mentor, do some tasks, simple project of their own just to get productive in new business
environment”.

4.4 Positive Attitude/Initiative

One thing which is seen through psychological testing is candidate attitude, and
everyone was, in direct or indirect wording, appreciating and looking for candidates’
positive attitude towards technology, the interview, the job - anything. It could also be
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seen through initiatives, small projects the candidate did while studying, and the energy
and optimism they bring to the table. A proactive approach and healthy motivation are
very high on everyone’s competence list.

4.5 Self-management/Goal Orientation/Business Awareness

The last competence mentioned is something all agree can be gained during the working
period, but is also considered an advantage in hiring. It is the candidate’s internal way
of dealing with difficult situations or even stress during study, and the ability to manage,
drive, and motivate oneself. Any kind of real business experience, not necessary in the
company’s field is always a good indicator of being able to look beyond technology
towards real life expectations. This is never a disqualifying criteria but made the top
five in the competence list.

When discussing different core or generic competence frameworks and adjacent
study results on questions from [29] the “Graduates’ employability skills” report, they
all concluded that these competences are at least equal to or more important than tech‐
nical skills; one of them even rated it at 70:30.

The need for checking these core or generic competences, especially five that arose
from the interviews, is seen as a lack of Croatian higher education – “These things
(competences) are not taught or practiced during their study. Our education system is
rigid – fully content oriented, Bologna process made it even worse. Students are checked
just for knowledge, never rewarded on mode, methods how they got the results, which
is all the difference we need from them. Proper way of solving problems, working in
teams, helping colleagues, … that is the only way to teach them to learn, be proactive,
make difference”.

On the other hand, when asked about their stand on generic vs technical competences,
they were full of understanding for the transitional period of graduates “they are young,
just finished university and it is normal for them to be fully focused on their study subject
and its internal rules, and in the real world it is never that simple”. That is the reason all
of them consider generic competences, especially the five named ones, sometimes more
important than pure technical expertise.

What is interesting is that in some cases the employer thinks that critical and analyt‐
ical thinking as well as problem solving are well developed during studies, and on the
other hand they think that the education is too rigid.

5 Conclusions

As the generic competences are differently observed in the state official documents from
the ones requested by the employers’, it was of great interest to identify competences
employers expect from graduates in practice. Findings of our study show that informa‐
tion literacy competences, although not explicitly but implicitly emphasized by
employers are considered as the foundational ones. Furthermore, its mapping with the
SCONUL employability lens shows an overlap. The employers on one hand consider
that during their higher education, the students are taught critical thinking well (i.e. how
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to identify and evaluate information), but in practice, that they are too much oriented
towards theory and lacking managing, planning, presenting and adaptability, or what
could be mapped to the scope lens. The problem that still persists in Croatia is that both
higher education and employers have identified the existence of the problem, but are not
identifying and communicating them well. One of the solutions for this miscommuni‐
cation between higher education and employers is the development of information
literacy employability models and integrating them into the higher education curriculum,
as well as promoting them to the employers in order to understand the possibilities and
its application in the modern digital information environment.
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Abstract. A research project considered how groups make collective judgments
about information in workplaces, employing a mapping methodology that raised
judgments into collective awareness and ‘talked them into being’ as representations
on a map. Recordings of conversations held during mapping sessions reveal the role
of facilitation, and how facilitators and participants learned to use mapping to help
make judgments about information and practices. Group judgments about relevance
can be captured in ways that may remain hard to embed in information systems
viewed only as technology, but nevertheless help embed these judgments in socio‐
technical systems.

Keywords: Relevance · Mapping · Communities of practice · Group judgments ·
Facilitation · Information literacy

1 Introduction

This paper reports on results from a project that investigated how groups make judgments
about information in the workplace. The research did more than observe these communi‐
tarian, intersubjective processes, instead using a mapping methodology that actively inter‐
vened in and facilitated them. We discuss here how facilitated concept mapping thus
impacted upon the information literacy practices of the group as a whole, particularly how
the groups made collective judgments about relevance.

Harris [1] criticises typical, standards-based models of information literacy (IL) as being
linear, individualised and largely based around studies of how higher education (HE)
students find and make judgments about information [2, 3]. Harris observes that judgments
about the relevance and validity of information cannot be wholly reduced to the subjective
level. Communities share “displays of information and knowledge” and “specific or unique
uses of language” [1, p. 248]. As a result, IL becomes defined within different community
settings not as a generic set of skills and competencies but as context-specific practices [4].
In workplaces particularly, creation and use of the information are only rarely separated, and
usage of information occurs in settings which are inherently social and intersubjective.
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Information literacy therefore “shows itself in the activities of the community” [1, p. 250]
rather than in how well an individual has adhered to standards and rubrics.

Nevertheless, Harris, though his critique is pertinent, does not transcend the notion that
what is required is better IL ‘instruction’, delivered by librarians, intervening in formal
education settings. Such interventions are less conceivable in workplace settings, where
knowledge is less often transmitted through the medium of texts, being more nebulous.
Information literate practices take many forms in these settings, connected with member‐
ship of social networks, appreciation of different practices, familiarity with people as
sources, even the physical arrangement of offices and buildings [5]. The project reported on
here therefore set out to investigate workplace IL through a quite different methodology than
one oriented to understanding instruction and/or information retrieval; one that intended to
reveal how group judgments can become embedded in sociotechnical systems and commun‐
ities of practice. The view of IL used in this paper is very much one that sees it as mani‐
fested in practices, and the role of information practitioners to facilitate critical reflection on
that practice [4]: hence, group judgments about relevance.

2 The Problem and Practice of Group Judgments

2.1 “Saracevic’s Conundrum”

In his seminal review of the notion of relevance in information research, Saracevic notes a
central “conundrum” [2, p. 2135], one that sheds doubt on whether more than a “weak” view
of relevance can inform the technological design of information systems. The conundrum
is: how can relevance truly be evaluated, and instantiated in a system supporting effective
information retrieval, when the human judgments that must be captured are unstable and
inconsistent?

The conundrum stems, in part, from the laboratory-style methods typically used to
capture judgments of relevance. Such methods idealise and simplify the messy reality. Test
subjects, invariably HE students or academics, conduct set-piece information searches and
report on the criteria they used to judge whether retrieved texts are relevant or not. Yet this
“does not take into account a host of situational and cognitive factors that enter into rele‐
vance assessments and that, in turn, produce significant individual and group disagree‐
ments” [2, p. 2132]. In a 1956 study by Gull [6], which attempted to investigate group
judgments, a “Pandora’s box” [2, p. 2134] was opened when different groups rated the
relevance of information quite differently from each other, and even after being shown the
judgments of others, would not change their own first impressions. For information retrieval
research, the persistent conclusion was: never use more than a single judge per query [2, p.
2134].

Yet the reality of intersubjective, community-based judgments of relevance is not in
question. In the work of authors like Wenger [7, 8] and Lloyd [4], the idea that individuals
can be socialised into the literacy practices and judgments that are made in an organisa‐
tional setting depends on the notion that at the very least, there are agglomerations of indi‐
vidual judgments that coalesce into relevance criteria that are then applied by community
members. Practice-based views define IL not as individual competencies but as intersub‐
jective agreements, through which the information landscape of the group or community is
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continuously negotiated. The problem with Gull’s study is that there is no evidence the
groups he described were in fact communities; groups that identified as collectives, with
shared learning needs [7].

Saracevic’s conundrum is therefore not a challenge to the existence of these intersub‐
jective processes, but of how to raise the group’s awareness of them, then capture them. And
it is important to capture them in ways that do not reify or institutionalise the judgments [7],
but allow the community to scrutinise them, review them if necessary, and thus distribute
authority over information practice across the group. Scrutiny of information practice is
essential for integrating IL into workplace learning in ways that empower communities of
practice, rather than take judgments about practice out of their hands [3], but these difficul‐
ties with both facilitating and capturing it have led to the conundrum Saracevic describes.

2.2 Alterity and Facilitation

Judgments about information relevance are not made ‘once and for all’. Rather, they are
dynamic and will change, over time, depending on the composition of the community and
on changes in other sources that are themselves relevant. Thus, intersubjective judgments
are dialogic [3, 9], based around the communications between group members that help
meet shared learning needs. Yet as Wenger says [7], “no community can wholly design its
own learning”; parochialism risks closing a community off from the fresh inputs it requires
to keep its judgments dynamic, instead of reifying particular habits and routines. For this
reason, “outsideness”, what Linell [9] calls alterity, is an essential ingredient in the learning
required to make dynamic information judgments.

This alterity is not that of the “instructor”, informing communities about what judg‐
ments they should make. Instead alterity can be exploited through facilitation, raising
awareness in group members about the criteria on which judgments are based. Facilitation
includes specific acts of awareness raising, bringing into focus the reasons why judgments
have been made by the group (or individuals within it) and allowing them to be scrutinised;
this important step distinguishes this approach from Gull’s, where results from one group
were simply presented to others, without an attempt to create a dialogue between them and
thus form a community. Facilitation can also play a broader role in creating a generally
conducive environment, a culture of reflection and dialogue within the community [1, p.
250]. Elmborg [10] writes about how instead of seeing their role as one of IL instruction,
librarians could adopt an ‘activist’ role within a community of learners, but even he does not
take this argument to its conclusion: that the facilitator then integrally becomes a part of the
community of practice and/or that a “fresh” community of practice can coalesce around the
IL activity. There is also no reason to limit this role to the librarian.

3 The Bibliotek I Endring Project

3.1 Background and Setting

The setting and logistics of our project have been described before in more detail [11]
and space here is limited, so only notes will be given. Bibliotek i endring (Bie) or
“Changing Libraries” took place at two locations in Norway and ran from 2013-15, with
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some data analysis still ongoing at the time of writing (May 2016). We worked with
academic librarians facing significant changes to their professional setting (a merger of
campuses at one location, a new Director at the other), to investigate how their infor‐
mation landscapes were collectively managed during the project. That we looked at
academic librarians does not contradict the above-mentioned aim of taking IL research
out of the library setting. These just happen to be the workplaces we studied; our methods
are generalisable. In 2012 the methods were piloted with a housing co-operative and a
group of academics and researchers; at the time of writing a funding bid is in preparation
to continue the work with digital media developers.

3.2 Maps and Mapping

Group concept mapping was the core method by which intersubjective judgments about
information were facilitated and recorded. As Cosgrove writes [12, p.7], mapping
“involves sets of choices, omissions, uncertainties and intentions”. All maps are bounded
by judgments made about what should be considered for inclusion, and what is actually
plotted on the map. Thus, creating a map requires the author(s) to make judgments about
relevance. Maps are thus generative means [13, p. 228]: tools for exploring potentials
within a landscape. What we could learn from the maps themselves about the informa‐
tion landscapes being dynamically created by these groups has already been discussed
in [11]. Our aim in this paper is to focus on the process by which the groups “talked the
map into being”. The maps were a tool by which dialogue and, through facilitation,
alterity were brought to bear in a collective attempt to represent the group’s information
landscape: the maps were “thinking spaces” [14, p. 7]. What evidence is there that
Bie’s groups learned to use mapping as a tool that helped them make shared judgments
about the relevance of information?

Bie’s maps (for images see [11]) were created using Ketso (see www.ketso.com), a
non-digital concept mapping tool. They depicted relationships between elements of the
information landscapes. Staff from across the libraries worked together to define, then
plot on the map, representations of the tasks they had to complete at work (which clus‐
tered around particular topics, such as user services, collections, user education and so
on); the information they needed to complete these tasks; sources for this information;
barriers to acquiring this information; actions to be taken; and priorities. Ketso maps
use ‘leaves’ that represent the different elements of the landscape as noted above. These
leaves can be written on, positioned on the map, moved and removed as the group see
fit. The project maps thereby have materiality, they are objects to be interacted with
physically, not just abstract representations [14, p. 229]. Adding concepts, revising them,
removing them when a task is complete or a source is considered no longer relevant:
these are practical manifestations of judgments about relevance and temporality (map
creators must ask: is this process still ongoing, has it finished?). Thus the map is a
physical as well as a social site of knowledge [4].

The session conversations were recorded; these are the qualitative data used in §4
below. Saracevic suggests [2, p. 2127] that we must look for the “clues… that people
use in assessments of relevance”. In this paper we seek these clues not from self-
reporting, that is, interview or survey data in which participants tell the researchers, after
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the fact, why they made particular judgments, but try to reveal them as they occurred,
through recordings of the discussions which took place as group members developed
then reviewed their maps. Six mapping sessions were held over a 12-month period at
each location, referred to here as library A and library B. At each, two groups were
formed that created and revised one map over the year. In the discussion below, these
different sessions are referenced according to the following example: §4A2 means a
discussion from the fourth session, library A, group 2. Note that for §6A only one group
was formed.

4 Results

4.1 Facilitation

Groups were not simply given the mapping tool and asked to depict their information
landscape. The role of the facilitators was crucial in helping the group talk the map into
being and keep it updated as their work context evolved. Two members of the project
team facilitated the sessions, referred to as facilitator A and B. Note that all participant
names are anonymised, with pseudonyms randomly distributed by gender.

At the most basic level, facilitation helps “firm up” what is in the group mind and
helps a concept be plotted on the map, or subsequently removed if it is no longer relevant.
For example, from §4A2:

Facilitator A: “So you did go to Voss?” [this was a map item that referred to a staff ‘awayday’
in the town of Voss].
Carol: “Yes, that happened.”
Facilitator A: “OK, we’ll take that off”.

Participants frequently checked procedure with the facilitator, as in these two separate
passages from §5B1 (the bold text in the second highlighting repeated requests for
confirmation from this participant):

Luke: Do the tasks need to be completely fulfilled to be removed?
Facilitator B: No, not necessarily, but you might want to write new leaves as well, if the goal
or the task has changed in some ways.
Jacob: we can leave it on, because there will be some restructuring etc. can I just leave it?
Facilitator B: Yes, but you could also add a comment.
Jacob: Yes, but… we have a perspective of one year from now, should I write that on some
kind of a note?
Facilitator B: yes, take a square comment-note
Jacob: I write time horizon of one year, or I say sept. 2015, is that ok?

Facilitators played other roles. A small but significant one was in creating a condu‐
cive environment for discussion, not just while the meeting was in progress, but through
preparing the room beforehand, and even serving coffee during meetings. Facilitators
compensated for and/or anticipated unavoidable limitations of the mapping process; for
example, keeping the group to time (mapping discussions could not last indefinitely;
most were timetabled as 90-min. slots in the work diaries of busy people). In §6A,
facilitator A prompted the group to remove duplicated map elements as there was a need
to create more space on the Ketso field.
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Facilitators acted as agents of scrutiny, prompting group members to review every
leaf on a map and making sure no regions were neglected. This neglect could happen
for various reasons, beyond there simply being no perception of change in given areas
of the landscape. For example, one recurrent issue which arose with mapping, and thus
the question of whether group judgments of relevance could be truly made, was that at
times, group members would act ‘territorially’, putting in most of the work in plotting
or revising those areas of the map which were related to their particular areas of profes‐
sional expertise. As Whitworth et al. [11] discuss, this is understandable at one level, as
it acknowledges the specialised roles played by certain individuals. However, in prin‐
ciple the act of mapping was itself a way of opening up practices to scrutiny by other
members of the group, but there were times when group members were reluctant to make
adjustments to areas of the map that were seen as the professional territory of others,
whether they were present at the meeting or not. In §4A2 there is a nine-minute passage
of the recording where the discussion is almost exclusively between facilitator A and
one participant, Dawn, who was library A’s digital resources specialist. The region of
the map being discussed is one where the facilitator says to Dawn, “your handwriting
is all over this…”, thus acknowledging that this is an area of the map mostly plotted and
managed by her. However, as this section is reviewed, the discussion still contains some
interjections and observations from other group members, and conversing with the
facilitator (as opposed to just completing the review herself and in silence) ensures
Dawn’s judgments about the ongoing relevance of information sources and needs are
not made in camera.

Finally, it is significant that there are times when the participants spontaneously adopt
the role of facilitators. The following discussion from §6A shows how one participant,
Fay, is persuaded by two others, Mary and Dawn, to lay on the map a leaf that represents
an information need. She needs to know, from the operations team (a source) whether
there have been changes to certain routines since the opening of the new merged campus
library:

Mary: You depend on Drift [Norwegian for ‘operations’]?
Fay: Yes I depend on them, but I don’t need to know anything.
Dawn: Well, you need to know whether there are changes…
Fay: Ok, I’ll write “change of routines”.

In §5B1, an external staff member (Frank) is brought in to the conversation to confirm
that web sites will need updating due to new technology. This is done without facilita‐
tors’ prompting; group members themselves determine that fresh input is required, and
the boundaries of the community of practice are made temporarily permeable to new
information. That is, Frank’s input is considered relevant.

4.2 Learning to Use the Mapping Process

The mapping process was not just a representation of information literacy practices
developed elsewhere, but was itself an IL practice. The group was learning to use this
particular technique and tool to represent elements of the information landscape in these
workplaces, and then to use the map to make decisions about practice, including eval‐
uating the ongoing relevance of information sources and needs; setting priorities and
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actions; and reviewing the impact on the information landscape of actions taken since
the last meeting. Importantly, this learning community included the facilitators. While
mapping had been piloted by the principal investigator prior to the start of the Bie project
in summer 2013, this did not mean it came in as a fully-formed practice and was
unchanged as the group learned to create and read the maps. All members of the group
were continuously reviewing the relevance of the mapping process itself, and making
adjustments to the practice where they could. In §4A2, facilitator A says at the beginning:
“We’re learning to do this as well, as we go”.

An illustration of this was that group members came to recognise the limitations in
the Ketso ‘interface’. All maps use some form of symbolic representation to depict the
landscape, and these representations, while they allow for the map to come into being,
simultaneously simplify the complexity of reality. At the very start of §6A, while getting
ready for the first activity of the session (plotting/reviewing tasks), Bill reflected on the
fact that all Ketso “leaves” are the same size, and that it would be an improvement if
more significant tasks could have bigger leaves:

Bill: We should have something very big, to show how much time some things take, because
some of these are tinier things we do, others take up 50% of our time, it doesn’t show on one
little leaf.

Bill recognises that Ketso maps do not represent scale, and that it would be a more
effective aid to making judgments about the comparative relevance and priority of
information if a scaling device were available. In a way, this is ‘user feedback’, as such
a change could be introduced to the mapping tool to optimise it. But it was not feedback
solicited by the researchers or facilitators, instead being spontaneous reflection that
emerged as the map was talked into being.

Group members also noted occasions where the map itself constrained practice:
meaning, not the technique, but the content, the way each map had evolved and been
configured. Previous discussions about practice, the judgments about relevance made
in earlier sessions, could be seen as limiting. Group A2 complained, both in §4 and §5,
about the fact that “reorganization” and “moving” had become combined (in §1) as a
single topic around which tasks, needs and sources clustered. Both were consequences
of the campus merger in library A’s institution, but where “moving” related to the phys‐
ical move of books and equipment, “reorganisation” was a topic that related to the
changes in jobs, management structures and so on which the merger also caused. Group
A2 had combined these in their first session, but by §4, six months later, were concerned
that this was confusing their judgments about relevance:

Mary: Reorganisation and moving are on the same leaf, but are not the same thing…
Facilitator A: I think we’re OK to pick out the differences?
Dawn: But “flytteprosjekt” [the project to physically relocate the libraries] isn’t directly
connected to the reorganisation.

In their next session participants returned to the same point. Carol defends combining
the topics on the grounds that it separates them from others; the bold passages highlight
how she perceives their depiction and proximity on the map as a way of helping to make
judgments in this area of work:
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Carol: they are put together here, in my view it is because they are things that are connected
with what is happening now in the organization. They are not things that we normally work
with in a normal situation. It is a way to prepare the establishment of the new college.

These passages suggest that Carol and her colleagues are not just learning to map, they
are also learning how the map depicts elements of the configuration of the information
landscape, as they learn about how to manage the informational demands of this chal‐
lenging period at work.

4.3 Knowledgeability

Workplace information literacy is not focused on searches for texts, but is constructed
through groups continually, and dialogically, making judgments about practices. In
library A this was brought into focus as the merger required staff to learn about, then
reconcile practices that had developed on separate campuses. In Wenger-Trayner and
Wenger-Trayner’s term, they needed to exhibit knowledgeability of practices across the
broader ‘landscape’ of this workplace [8, 11].

Whitworth et al. [11] considered the question of how the mapping process enhanced
staff’s knowledgeability of practices across this landscape with reference to the maps
themselves and the feedback given by participants to the researchers, but did not make
reference to the recordings of in-session conversations. It is worth referring to an
exchange in §6A, which shows both how the mapping process highlighted the need for
knowledgeability in this setting, and also shows how participants had learned to use the
map as a tool to help resolve a dispute. The exchange is too long to reproduce verbatim,
but in summary, a dispute arose regarding a user services practice that had developed
differently on two separate campuses, and had become embedded in the values and
definitions of ‘good practice’ that were held by two participants in the session. Library
A’s Director, Joanna, who was a participant in the session tried to cool the dispute via
her role as Director but also in terms of the mapping practice:

Bill: …we are delivering very bad service to the researchers, this is not possible!
Fay: What do you mean?
Joanna: Ok? Is this something that needs to be addressed?…If it is an obstacle or a challenge,
it is very important that it is written here [on the map].

Bill suggests how the mapping process has raised awareness – thus, enhanced knowl‐
edgeability - of practices elsewhere in the library, but in a negative way. He uses the
term “uneven” (in Norwegian: ujevn) to describe how attitudes and values have devel‐
oped differently across the landscape of practice. As the discussion becomes more
antagonistic. Kirsty says three times “this is not the place” for it, but Bill replies that the
issue is on the map so they should discuss it. Despite tension an ‘obstacle’ leaf gets
talked into being, and the discussion moves on, but the issue has not been resolved, and
re-emerges in the next phase, the setting of priorities. Bill is insistent that the user service
issue be prioritised, justifying his stance by drawing on specific items plotted on the
map, saying: “What I have written here shows a problem we have, user understanding…”
Eventually, Joanna says: “I agree that we put this as a priority in the short term and take
a look at the quality of our services.”
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In the end an agreement was reached, and the priority settled on: all without signif‐
icant input from the facilitators. Whether this final statement by Joanna (and her authority
in this setting) was to bring an end to the dispute, rather than an acknowledgement that
consensus had been reached, is a moot point, but the mapping has revealed that the
problem exists and associated information needs are relevant.

5 Conclusion

The central question of concern in this paper is: how does facilitated concept mapping
help raise awareness of, and capture, collective judgments about relevance? Analysis of
the dialogues that took place between participants and facilitators in the sessions high‐
lighted various aspects. Facilitators were important, guiding participants through the
logistical issues arising with the mapping process, and acting as agents of scrutiny. There
is also evidence that participants took on this role for themselves, learning about the
affordances of the mapping process, and how it could be used to enhance their knowl‐
edgeability of practices across this information landscape. Although some limitations
were recognised in the physical form of the maps (for example, their lack of a scaling
device to represent the relative significance of particular judgments about relevance),
mapping was something project participants learned about; it became, over the year of
the project, a tool that could be used to make judgments about information. Thus,
mapping could be said to have enhanced the group’s information literacy. This is a view
of information literacy that is in accordance with that of authors such as Lloyd [4] and
Whitworth [3]; one in which authority over information practice is distributed, and
defined intersubjectively rather than objectively (standards and rubrics) or purely
subjectively, as an individual pursuit. It may remain difficult to capture the kinds of
intersubjective judgments, revealed on these concept maps, in an information system if
that system is seen as only technological – but the mapping process helps to capture
these group judgments in the social elements of the system.
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Abstract. Since the mid-1990 s knowledge management (KM) has emerged as a
rapidly growing field that covers diverse areas and disciplines. However, research on
the relationship between information literacy (IL) and KM is still quite rare. This
article explores the question to what extent IL and KM are addressed in the research
literature. An analysis of research publications was based on searches in the Web of
Science database. A statistical descriptive analysis of document type, authors, source
titles, publication years, languages, countries and subject areas of publications as well
as a thorough content analysis of these publications was made. The author presents
an overview of how IL and KM are discussed in the research literature and identifies
research gaps in this field. The added value is that this analysis for identifying research
gaps from systematic review can direct research agendas to influence future research.

Keywords: Information literacy · Knowledge management · Literature review ·
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1 Introduction

Since the mid-1990 s, knowledge management (KM) has emerged as a rapidly growing
field that covered diverse subject areas and disciplines. Girard and Girard [1] demonstrated
that KM definitions focused on various aspects of how organizations created, captured,
shared, and used knowledge from a variety of fields: for example, accounting, aerospace,
archival science, artificial intelligence, content management, defence, development studies,
education, energy, engineering, finance, governance, health, human resource management,
library and information science, information management, information technology manage‐
ment, law, management, science and technology, statistics, and systems thinking. There are
also many definitions of a general nature and knowledge management has even been defined
in the context of social media applications.

Dalkir [2, p. 4] defined KM in the following way: “Knowledge management is the
deliberate and systematic coordination of an organization’s people, technology, processes,
and organizational structure in order to add value through reuse and innovation. This is
achieved through the promotion of creating, sharing, and applying knowledge as well as
through the feeding of valuable lessons learned and best practices into corporate memory in
order to foster continued organizational learning”.

Girard and Girard [1, p. 1] noted that KM has now moved beyond an academic theory
to an essential component of organizational life. Quast [3] highlighted three key reasons why
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actively managing knowledge was important to a company’s success. It (1) facilitates deci‐
sion-making capabilities; (2) builds learning organizations by making learning routine; and,
(3) stimulates cultural change and innovation.

Several authors explored knowledge management from the library and information
science (LIS) perspective and found a strong link between these two domains [4, 5]. More‐
over, Roknuzzaman [5, p. 8] noted that the academic movement of KM in LIS is promising
and several studies confirmed that LIS institutions are the most active in KM education
among the competing disciplines. Saito [4, p. 34] stated that KM was a natural extension to
the field of LIS and “with a long tradition in the organization, storage, distribution, access
and retrieval of information, librarians have been discussing the changes in the role of the
information professional and proposing the professionalization of KM”. He believed that
LIS topics relevant to KM were the organization of information through classification
systems and taxonomies, the study of information needs and information behaviour, infor‐
mation architecture, information audits, and content, document and record management
applications. In addition, LIS deals with the organization, access and retrieval of informa‐
tion, which is by its nature codified knowledge [4, p. 34, 56].

Rooi and Snyman [6] conducted a content analysis of the literature to report on the
progress of research regarding the opportunities for librarians within the context of KM.
They identified five main areas of KM where LIS professionals can contribute: (1) facili‐
tating an environment conducive to knowledge sharing; (2) managing the corporate
memory; (3) transfer of information management and related skills to a new context linked
to business processes and core operations; (4) development of corporate information
literacy; and (5) management of information in a digital/electronic environment. Further‐
more, Todd and Southon [7, p. 315] noted that KM can help to move librarians “beyond the
narrow confines of their traditional roles” and improve their image as well as offer “a 1he
information professional and an opportunity to rejuvenate the profession”.

Although an increasing numbers of publications focus on information literacy (IL) in the
workplace [8–16], a quick literature search revealed that research that explicitly focuses on
IL and KM in the workplace is still quite rare. Most of the literature on workplace based IL
research and practice does not even attempt to define IL for the workplace [17]. However,
Williams et al. [17, p. 3] noted that, in comparison with many of the generic definitions and
models of IL, these contextualised workplace IL descriptions all tend to place much greater
emphasis on social, informal, contextualised processing of information, the transformation
of information to knowledge, and information creation, packaging, and organisation.

In this paper I define IL as the skills, knowledge, attitudes, experience, attributes,
and behaviour that are needed to find, evaluate, and use information effectively [18, p.
470]. Weiner [19] provided a good review of the literature that focused on IL and the
workplace and Williams, Cooper and Wavell [17] presented an annotated bibliography
on IL in the workplace. Lloyd [20] provided a number of lessons learned and themes
based on the research into workplace IL that explained what IL is, how IL emerges, and
how it is enacted as a practice.

The purpose of my paper is to present an overview of how IL and KM are explicitly
discussed in the research literature and identify research gaps in this field. I present a statis‐
tical descriptive analysis of document type, authors, source titles, publication years,
languages, countries, keywords, and subject areas of publications. I will present a thorough
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discussion of the findings in relation to previous studies on IL in work contexts. The added
value of this paper is that this analysis for identifying research gaps from systematic review
can direct research agendas to influence future research and practice.

I divided the paper into three sections. The first section gives an overview of the meth‐
odology used in this study. The second provides the results of the study and discussion.
Finally, I present the conclusions.

2 Methodology

My analysis of research publications on information literacy and knowledge management
was based on searches in the Web of Science database. Web of Science™ Core Collection
provides access to the world’s leading citation databases and its authoritative, multidiscipli‐
nary content covers over 12,000 of the highest impact journals worldwide, including Open
Access journals and over 150,000 conference proceedings across more than 250 disciplines
with coverage to 1900 [21].

I proposed the following research questions: (1) What are the main tendencies in date
of publication, subject areas, document types, countries and languages of publications,
source titles, and authors of publications related to IL and KM? (2) What are the main
themes discussed in the publications related to IL and KM?

I carried out searches in the database in May 2016 using terms ‘information literacy’ and
‘knowledge management’. I explored the following categories: (1) the years in which the
documents were published; (2) the subject areas involved; (3) the document types of the
publication; (4) the countries of origin; (5) the languages of publication; (6) the journals in
which the documents were published, and (7) the authors of the publication.

I conducted a statistical descriptive analysis of publication years, subject areas, docu‐
ment type, countries of origin, languages, source titles, and the authors of the publication
through a content analysis of 31 publications. I analysed the full-texts of publications in the
English languages (25), while I analysed the publications in Spanish (3), Chinese (2) and
German (1) through reading the abstracts in English in Web of Science database.

Since the objective of this study was to explore how IL and KM are explicitly reflected
in the research publications in the Web of Science™ Core Collection database, it was
beyond the scope of this study to explore publications in related areas such as decision-
making, learning, and knowledge sharing and use in the workplace.

3 Results and Discussion

3.1 Information Literacy

IL has been a concept that has received increased attention since the early 1970 s. In the
Web of Science database, 2,586 publications were received under the topic area ‘infor‐
mation literacy’ in the period from 1990 to 2016 (see Table 1).

In the beginning of 1990 s there were only few research IL publications, but the
number of publications has been growing steadily. The year 2013 saw the greatest
number of LI publications. The reason for this is obviously due to the first European
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Conference on Information Literacy that took place in Istanbul in 2013 and which is
reflected in the Web of Science database by 168 publications in 2013.

The highest contribution to IL research comes from the LIS research community.
Sixty-six point seventy eight percent (1727) of publications come from the subject area
of information science and library science, followed by education and educational
research 20.73% (536), computer science 19.49% (504), nursing 2.94% (76), engineering
2.94 % (76), business economics 1.90% (49), chemistry 1.55% (40), social sciences and
other topics 1.47% (38), medical informatics 1.47% (38), health care sciences and serv‐
ices 1.39% (36) and communication 1.16% (30) (see Table 2). Publications whose
percentages are lower than one per cent are not presented in Table 2.

Thus, it is important to note that IL research showed a tendency to increase and is
still predominantly carried out by LIS researchers. It is beyond the scope of this study
to explore thoroughly bibliometric aspects of IL as this study focuses on IL in relation

Table 1. Years of information literacy publications

Year Number of
publications

Percentage of
publications

2016 79 3.06
2015 255 9.86
2014 199 7.70
2013 347 13.42
2012 254 9.82
2011 235 9.09
2010 192 7.43
2009 181 6.70
2008 159 6.15
2007 144 5.57
2006 106 4.10
2005 78 3.02
2004 77 2.98
2003 51 1.97
2002 45 1.74
2001 40 1.55
2000 22 0.85
1999 33 1.28
1998 15 0.58
1997 24 0.93
1996 17 0.66
1995 8 0.31
1993 17 0.66
1992 1 0.04
1991 5 0.19
1990 2 0.08
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to KM. However, several other studies have explored the development of IL by using
bibliometric analysis [22–28].

3.2 Knowledge Management

Although KM emerged in the mid-1990 s the term ‘knowledge management’ generated
17,757 document items in the period 1990–2016 under the topic area category in the
Web of Science (see Table 3).

Forty-four point five eight percent (7,916) of publications came from the subject area
of computer science, followed by business economics 37.28% (6,620), engineering
22.49% (3,994), information science and library science 17.14% (3,043), operation
research and management science 10.98% (1,949), education and educational research
4.49% (815), telecommunications 3.11% (552), psychology 3.01% (535), social sciences
and other topics 2.90% (514), public administration 1.92% (341), medical informatics
1.81% (321), automation control systems 1.70% (301), health care sciences and services
1.46% (260), environmental sciences and ecology 1.22% (216), construction building
and technology 1.12% (199) and materials science 1.04% (185) (see Table 4). Publica‐
tions whose percentages were less than one per cent were not presented in the Table 4.

From the above numbers, it was clear that the publications related to KM were greater
in numbers than those related to IL. The ratio was about 6.9 to 1. The most productive
years of KM publications were 2008 and 2009 and there was a tendency for the numbers
to decrease over time. However, there were still more KM research publications than
IL publications even in the information science and library science subject area of the
Web of Science. In the period 1990–2016, 3,043 km research publications and 1,727 IL
research publications were published. The ratio was about 1.76 to 1. It seems that the
topic of knowledge management attracted more research interest in general and also in
the field of library and information science.

Table 2. The subject areas of the publications

Subject area Number of
Publications

Percentage of
publications

Information Science and Library
Science

1727 66.78

Education and Educational Research 536 20.73
Computer Science 504 19.49
Nursing 76 2.94
Engineering 76 2.94
Business Economics 49 1.90
Chemistry 40 1.55
Social Sciences and other Topics 38 1.47
Medical Informatics 38 1.47
Health Care Sciences and Services 36 1.39
Communication 30 1.16
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Table 3. Years of knowledge management publications

Year Number of
publications

Percentage of
publications

2016 206 1.16
2015 1073 6.04
2014 1316 7.41
2013 1327 7.47
2012 1357 7.64
2011 1439 8.10
2010 1440 8.11
2009 1675 9.43
2008 1608 9.06
2007 1257 7.08
2006 968 5.45
2005 870 4.90
2004 771 4.34
2003 654 3.68
2002 533 3.00
2001 450 2.53
2000 348 1.96
1999 201 1.13
1998 139 0.78
1997 73 0.41
1996 22 0.12
1995 6 0.03
1994 5 0.03
1993 6 0.03
1992 3 0.02
1991 6 0.03
1990 4 0.02

3.3 Information Literacy and Knowledge Management

I retrieved 31 items through a Boolean search of ‘information literacy’ AND ‘knowledge
management’ under the topic area category in the Web of Science database in the period
1990–2016 (see Table 5). The first paper was published in 1999.

Twenty-two papers came from the subject area of information science and library
science (nine of which were also related to the subject area of computer science, two to
education and educational research, and one to communication), fourteen from computer
science (nine of which also were related to the subject area of information science and
library science, two to health care sciences and services, and one to education and
educational research), four from education and educational research (two of them also
were related to the subject area of information science and library science and one to
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computer science), three from health care sciences and services (connected also to
medical informatics and two of them to the subject area of computer science), three from
medical informatics (also related to health care sciences and services), two from business
economics, one publication both from communication (also connected to the subject
area of information science and library science) and social issues.

Four publications were written in England, Spain and the USA; three publications
in Sweden; two in Colombia, China and Poland; and one in Australia, Cuba, Czech
Republic, Italy, Kenya, Kuwait, Lithuania, Mexico, Scotland, Singapore, South Africa,
and Switzerland. Most of the publications (25) were written in English, followed by
Spanish (3), Chinese (2) and German (1).

The articles category was the largest (19), followed by proceedings papers (9),
editorial material (2), and book chapters (1). Most of the authors write only one publi‐
cation. However, Maria Pinto was an author of three publications and David Bawden,
Christina Brage, Agneta Lantz and Rubén Toledano O’Farrill wrote two publications
each. Three publications were published in the Journal of Documentation, two in the
Revista Espanola De Documentacion Cientifica, Libri, Journal of Information Science
and IFLA Publications. The remaining publications appeared only once in various jour‐
nals and conference proceedings.

The content analysis revealed that many analysed publications just mentioned briefly
the concept of KM or IL and these concepts were not discussed sufficiently together.
Some papers just highlighted the importance of IL and KM in the knowledge society

Table 4. The subject areas of the publications

Subject area Number of
publications

Percentage
of
publications

Computer Science 7,916 44.58
Business Economics 6,620 37.28
Engineering 3,994 22.49
Information Science and Library
Science

3,043 17.14

Operations Research and Management
Science

1,949 10.98

Education and Educational Research 815 4.59
Telecommunications 552 3.11
Psychology 535 3.01
Social Sciences and Other Topics 514 2.90
Public Administration 341 1.92
Medical Informatics 321 1.81
Automation Control Systems 301 1.70
Health Care Sciences and Services 260 1.46
Environmental Sciences and Ecology 216 1.22
Construction Building and Technology 199 1.12
Materials Science 185 1.04
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and discussed these concepts in the academic library or higher education context.
Although Cox and Corrall [29] noted that past optimism around the role of librarians in
KM has largely been disappointing, it was believed that IL was “an essential and integral
competency for both the knowledge worker and effective KM” [30].

Some papers discussed conceptual issues rather than reporting empirical research.
For example, Whitworth [31] examined how IL emerged as a theoretical and practical
concept in the 1970 s and found that the approach of Zurkowski [32] was representative
of the KM approach to IL. Only few papers reported empirical results related to IL and
KM. Cheuk [33] provided a good real life example demonstrating how the world’s
largest environmental consulting firm, Environmental Resources Management (ERM),
recognised IL as a critical component of its KM program to create value for the company.

Several papers referred to personal information and KM. Świgoń [34] suggested
personal knowledge and information management (PKIM) as an integrated approach of
three concepts – personal KM, personal information management and IL and believed that
this offered an appropriate and comprehensive approach to these issues with overlapping and
supplementary areas of interests.

Lloyd [30, p. 87] noted that the lack of evidenced-based research into the transfer of IL
from an educational context to a workplace context had implications for our understanding
of the process and, as such, for the effective teaching of IL programmes that were profes‐
sionally and vocationally relevant. She argued that “in an information driven economy,
employees who are able to develop information pathways and to create new corporate
knowledge provide the strategic difference between a highly successful business and those
that remain mediocre”.

Table 5. Years of information literacy and knowledge management publications

Year Number of
publications

2016 1
2015 3
2014 3
2013 3
2012 4
2011 3
2010 1
2008 5
2007 1
2006 4
2003 1
2001 1
1999 1
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4 Conclusions

Both the concepts of information literacy and knowledge management have grown in
importance in the period from 1990 to 2016. My analysis showed that the research that
explicitly explored IL in the KM context was very limited. I identified only 31 publi‐
cations under the topic area category in the Web of Science database in the period 1990–
2016. The majority of publications came from the subject area of information science
and library science. However, the research seemed to be interdisciplinary by nature and
belonged to several research areas: for example, nine out of 22 papers were associated
with both information science and library science and computer science. Several publi‐
cations belonged both to information science and library science and education and
educational research or computer science and health care sciences and services. More
than half of the publications were articles, followed by proceedings papers. More than
half of the publications were written in English and were published in various countries.
Most of the authors had written only one publication and only few researchers had
published two or three papers.

My content analysis revealed that KM and IL were not discussed sufficiently together
in the research literature and there was a lack of empirical research. However, I explored
only research papers from the Web of Science database with the keywords IL and KM.
I extended the study to cover research papers in the Scopus and the Google Scholar
database and with the extended keywords, for example. ‘information skills’, ‘informa‐
tion competencies’, ‘information culture’, ‘information use’, ‘information practice’,
‘knowledge sharing’, ‘knowledge construction’, ‘decision making’, ‘learning’ together
with ‘workplace’ and ‘organizations’.
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Abstract. The aim of my paper is to propose a new approach to support scientific
literacy of undergraduate students that uses methods of active participation in scien‐
tific research. I introduce the concept of citizen science as scientific literacy. Based
on the accessible literature review, I present the overall approach to the educational
potential of citizen science, as well as the results of selected surveys conducted to
measure the impact of citizen science projects to the participants’ scientific literacy
level. I make the claim that even short-term projects may make great impact, although
the subject definitely needs more research. In this paper, I also outline the possibility
of using citizen science projects in the undergraduate curriculum.

Keywords: Citizen science · Public participation in scientific research ·
Scientific literacy · Higher education · Undergraduate students

1 Introduction

A significant part of scientific work is based on gathering data. The amount of data one now
needs to gather in order to conduct scientific research is increasing. Although this work
could be possibly performed by non-experts, often many qualified scientific workers are
wasting their time and energy on these routine activities.

According to experts [1], at the same time, the increasing global problems, require more
scientific literate citizens. According to Majestic and Pellegrino [2], even the undergraduate
students do find it difficult to decode science in the media due to limited content knowledge
and shifting definitions of accuracy”.

Do these science-related problems have anything in common? They certainly do. Citizen
science seems to be the answer for both of the problems. When amateur volunteers help
scientists with routine scientific activities they have opportunity to learn and improve their
own skills, including scientific literacy. This can apply also to undergraduate students. In
this paper I advocate for its targeted usage for supporting the scientific literacy since in
current projects the educative aspect is often played down in behalf of work effectiveness.

2 Citizen Science

The concept of the citizen science has been evolving since the 19th century, when the first
organised ornithological observations took place. Bonney et al. [3] remind us of the
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observation work of houselight keepers who took notes about the birds that accidentally
crashed into the lighthouses.

Table 1. Citizen science typology according to Bonney et al. [5]

Aspects of
scientific
research/
monitoring
process:

Contractual
projects

Contributory
projects:

Collaborative
projects:

Co-created
Project:

Collegial
project

Choose or
define
question(s) for
study

X X X

Gather
information
and resources

(X) X X

Develop
explanations
(hypotheses)

X X

Design data
collection
methodologies

X X

Collect
samples and/or
record data

X X X

Analyze
samples

X X

Analyze data (X) X X
Interpret data
and draw
conclusions

(X) (X) X X

Disseminate
conclusions/
translate
results into
action

(X) (X) (X) X X

Discuss results
and ask new
questions

X X X

However, most authors agree on the Cooperative Observer Program, lead by the
National Weather Service in USA was the very first official attempt of using volunteers for
gathering scientific data. This project was launched in 1890 and its aim was collecting
meteorological data. Another project was the Christmas Bird Count. The project was initi‐
ated by the Audubon Society and it is held till today.

One can conclude that the most natural way of involving public in scientific research
is through collecting and gathering data. This trend persisted until the 1990s when the
information technology allowed researchers to extend the scale of volunteer’s contribu‐
tion to other phases of the scientific process [4] such as analyzing data gathered elec‐
tronically. However, the data collection still remains the process most frequently
performed by volunteers.
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As stated by a range of papers [5, 6] there is not only one understanding of the citizen
science. In order to avoid any confusion regarding different citizen science practices, some
authors came with the typology distinguishing the level of involvement of the volunteers.
For instance, in 2009 Bonney et al. [5] presented a five-level typology of citizen science that
takes into account the phases of scientific process practised by volunteers (Table 1).

Wiggins and Crowston [6] introduced a similar approach to creating a typology of
citizen science that shifted the emphasis from the level of public participation on the
research to the dominant activity performed by volunteers. Thus, citizen science projects
were divided into: action, conservational, investigative, virtual, and educational [6].

These examples of citizen science typologies were provided with a purpose of
demonstrating how comprehensive is the range of citizen science projects. Considering
the possible usage of its principles in order to support scientific literacy of its participants,
one must take into account their variable characteristics.

3 Scientific Literacy

Scientific literacy is described as an ability to “understand scientific concepts and processes
required for personal decision making, participation in civic … affairs, and economic
productivity” [7]. Arrange of authors have already discussed its importance [8–10]. In 1996
achievement of scientific literacy was deemed the most important task for the upcoming
21st century [7]. Scientific literacy was also set as the “major domain for PISA (Programme
for International Student Assessment) 2015 [1, p. 3], since humanity, according to its
authors,” face[s] major challenges in providing sufficient water and food, controlling
diseases, generating sufficient energy and adapting to climate change [1, p. 3].

After a series of investigations conducted in USA and Europe, the level of scientific
literacy of adult citizens was not considered high [8] in spite of the proclamations. In last few
years others have been investigating the possible impact of participating in citizen science
projects on science literacy.

3.1 Teaching Scientific Literacy Through Citizen Science

Bonney et al. [3] were some of the first citizen science project coordinators who reflected its
educational potential. In 2009, they created a “model for developing and implementing a
citizen science project” [3, p. 979], defining nine steps that citizen science project should
include in order to have an educational effect. These steps are the following:

1. Choose a scientific question;
2. Form a scientific/educator/technologist/evaluator team;
3. Develop, test, and refine protocols, data forms, and educational support materials;
4. Recruit participants;
5. Train participants;
6. Accept, edit, and display data;
7. Analyze and interpret data;
8. Disseminate results; and,
9. Measure outcomes
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According to the authors, the project must follow all these steps to effectively
increase the participants scientific literacy.

As Price and Lee pointed out [10], there are few studies that focused on the actual
impact of active participation in citizen science projects on an individual’s level of
scientific literacy. The same authors carried out research on changes in scientific atti‐
tudes of participants involved in astronomical citizen science projects. Their results
proved that the scientific attitudes and beliefs about the nature of science of the partic‐
ipants improve significantly after six months of participation in the citizen science
project. The authors also suggest that the main source of the improvement consists in
the participation in social components of the project. Similarly, Cronje et al. [9]
conducted a study that proved that even two day events may have positive impact on
scientific literacy of the participants.

3.2 Citizen Science in Undergraduate Curriculum

Since citizen science has been proven a good educational tool, voices asking about its
place in undergraduace curriculum started to be heard. We assumed the science-oriented
faculties did have the scientific literacy covered enough in the curriculum while the
humanities and liberal arts did not concentrate on this issue as much. This assumption
explained the fact that the main cases of good practice, although still quite limited, still
took place on these types of schools.

Bard College in New York’s Hudson Valley is the pioneer in the field of taking part
in citizen science projects in order to increase the level of their students’ scientific
literacy. The college focused on visual and performing arts, therefore scientific research
does not have a significant place in the curriculum. According to an article published in
2014 [11], they implemented participation in a microbiology citizen science project as
a compulsory part in the first-year curriculum in 2011. The goal of the program was
“providing a common and immersive experience in the process of science to all students
in their first year of college” [11, p. 365]. As the authors of the project claimed, partic‐
ipation in the project helped students to understand basic scientific principles although
it appeared that no evaluation in form of pre- and/or post-tests took place.

4 Conclusions

Citizen science is a popular and often practiced method of guiding public into scientific
research. Since it is way of easily connecting amateur volunteers with the scientific
process, several authors have started to ask a questions about its possible impact on their
scientific literacy.

In this paper I reviewed other authors studies about this issue. The literature review
provides support for the claim that citizen science may serve as an educational tool, even
in the undergraduate college environment for non-science majors. In order to learn more
about its actual impact on scientific literacy, more projects are expected to be imple‐
mented into the undergraduate curriculum.
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Abstract. The everyday health information literacy (EHIL) of students with
different cultural backgrounds is compared. The data were collected with a self-
assessment based EHIL screening tool from Namibian university students
(n = 271) and Finnish upper secondary school students (n = 217). The tool corre‐
sponds to the definition of health information literacy (HIL) by the Medical
Library Association. The groups were compared with cross-tabulations with
Fisher’s exact tests and the group means of an EHIL sum variable with Student’s
t-test. The results show that the mean scores of the EHIL sum variable do not
differ between the groups. Yet, significant differences are found with regard to
each of the tool’s statements. Mostly these relate to health information infra‐
structure, lingual issues, and reading culture. The study contributes to research
on cultural differences on HIL and to validating the EHIL screening tool.

Keywords: Health information literacy · Screening tool · Students · Cultural
differences · Survey

1 Introduction

Health literacy (HL) is a widely used concept in health sciences and can be defined
as “the degree to which individuals have the capacity to obtain, process, and under‐
stand basic health information and services needed to make appropriate health deci‐
sions” [1]. Health literacy is often understood as the basic reading and numeracy
skills needed to function in the health care environment [2]. Multiple HL tests have
been designed on the basis of this idea, such as the Test of Functional Health
Literacy in Adults (TOFLA) and the Rapid Estimate of Adult Literacy in Medicine
(REALM). However, the investigation of literate populations should be able to
focus on health information related challenges people face in their everyday life,
rather than on detecting individuals with limited basic literacy [3, 4]. According to
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the working definition of the Medical Library Association, [5] health information
literacy includes the abilities to “recognize a health information need; identify
likely information sources and use them to retrieve relevant information; assess the
quality of the information and its applicability to a specific situation; and analyse,
understand, and use the information to make good health decisions”. The definition
was framed within two related concepts, health literacy and information literacy,
and it has gained some ground in the field of information studies.

By introducing the concept of everyday health information literacy (EHIL),
Niemelä et al. [4] highlighted its importance to our everyday lives in dealing with
health issues. They developed a screening tool with the aim of “detecting individ‐
uals with problems related to their interest and motivation, finding, understanding,
evaluating and using health information but being literate at the average level” [4].

Studies on cultural differences in health information literacy (HIL) are rare.
Most of the previous studies focused on the measurement and screening of health
literacy (HL). Some of these studies observed that not all measures were suitable
as such for different groups of people. Instead, the measures needed to be adjusted
in one way or another. In these studies, cultural differences between developed and
developing countries had also been a concern. Dowse [6] reviewed the suitability
of current health literacy measures, mainly designed in the USA or Europe, for use
in developing countries. According to Dowse [6], the focus of measures was often
on the use of language, in other words, whether the statements were made in the
respondents’ mother tongue or their second language or in their language of instruc‐
tion. When referring to the use of the language, Dowse [6] claimed that it was rare
that tests could be used in their original form, even after being translated into the
local language.

As an example of this, Dowse et al. [7] highlighted the inappropriateness of the
Rapid Estimate of Adult Literacy in Medicine (REALM) in a South African study
conducted in an English second-language population. Dowse [6] claimed that, in
many cases, these instruments needed to be re-lexicalised and even modified so that
the content of the tests was contextualized to reflect local culture and lifestyle. By
taking the REALM as an example, Dowse [6] stated that a straight translation did
not ensure cultural or contextual relevance, but demanded exploring the local health
system structure and characteristics, health beliefs, unfamiliar concepts, lifestyle,
eating habits, or controversial health topics. With his colleagues, Dowse re-lexi‐
calised the REALM test in South Africa [8]. In a similar manner, the Short Assess‐
ment of Health Literacy (SAHL) had been further developed and validated for
patients in the Netherlands as the SAHL for Dutch patients (SAHL-D) [9].

Accordingly Dowse [6] stated that measures should not rely solely on reading
literacy and numeracy. The screening tool by Niemelä et al. [4] is based on self-
assessment, which is an effective means of gaining knowledge about individuals’
subjective experiences. When developing the tool, the interest was in the respond‐
ents’ personal views, not in a measurement of their observable skills. Moreover,
people may feel uncertain when facing health issues that are presented in medical
terminology they do not fully understand.
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Our study focused on the everyday health information literacy of Namibian and
Finnish students. We selected these populations on the basis of a collaboration
project between the University of Namibia and the University of Oulu within the
North-South-South Library and Information Studies Network from 2005 to 2015
[10]. From 2013 to 2015 this network focused on research into information literacy
which enabled this study.

2 Objectives

This study aimed to find out how people with different cultural backgrounds
responded to the statements in the EHIL screening tool [4] and discusses the find‐
ings in relation to related studies. The research questions were set as follows:

(1) What can we tell about the everyday health information literacy of these two
groups?

(2) Are there statistically significant differences in the responses to the individual
statements of the EHIL screening tool between the Finnish and Namibian students?

3 Methodology

In this comparative study we applied a quantitative method of analysis. The data consisted
of the responses to the EHIL screening tool [4] by Namibian university students (n = 271)
and Finnish upper secondary school students (n = 217). We selected these two populations
on the basis of collaboration between the University of Namibia, along with two other
African universities, one library school, and three Finnish universities since 2005. They
formed a collaborative entity called the North-South-South Library and Information Studies
(N-S-S LIS) Network. The N-S-S LIS Network aimed at strengthening north-south-south
collaboration and building the capacities of the south-south dimension. From 2013 to 2015
it focused on information literacy research.

Both population groups studied in urban areas. They were of closely related age. The
Namibian students raged from 17 to 19 years of age and the majority (88.1%) of Finnish
students were from 17 to 18 years old. The EHIL screening tool includes ten statements with
response options from 1 (strongly disagree) to 5 (strongly agree). The statements are:

EHIL1. It is important to be informed about health issues.
EHIL2. I know where to seek health information.
EHIL3. I like to get health information from a variety of sources.
EHIL4. It is difficult to find health information from printed sources (magazines and
books).
EHIL5. It is difficult to find health information from the Internet.
EHIL6. It is easy to assess the reliability of health information in printed sources
(magazines and books).
EHIL7. It is easy to assess the health information on the Internet.
EHIL8. Health related terminology and statements are often difficult to understand.
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EHIL9. I apply health related information to my own life and/or that of people close
to me.
EHIL10. It is difficult to know who to believe in health issues.

We used a Finnish version of the screening tool with the Finnish students and an
English version with the Namibian students. Thus, for the Finnish students we used the
respondents’ mother tongue. English is their second language or language of instruction
for the Namibian students.

For a general view of the results, we aggregated the individual EHIL statements to
form a sum variable for everyday health information literacy with a minimum of 10 and
a maximum of 50 points. Statements 4, 5, 8, and 10 are negatively worded and were,
therefore, reversed when calculating the sum scores. We performed descriptive analyses
by using the mean and standard deviation (SD) values for continuous variables and
percentages for categorical variables. We used a Student’s t-test to analyse the statistical
difference between group means. We analysed associations between the categorical
variables using cross-tabulation using a two-sided Fisher’s Exact test. We used this test
instead of a chi-squared test since the expected cell counts were low (<5) in some cases.
We performed statistical analyses using the IBM Statistical Package for the Social
Sciences Version 22.0 software.

4 Results

The total scores of the EHIL sum variable ranged from 11 to 50 in the Namibian sample
and from 27 to 47 in the Finnish sample, respectively. Both samples followed a normal
distribution. The mean EHIL scores were 36.8 (SD = 3.8) for the Finnish students and
36.4 (SD = 5.5) for the Namibian students, respectively. The mean scores did not differ
from each other statistically significantly. We measured the internal consistency of the
EHIL scale with Cronbach’s alpha, and it was 0.58 in the Finnish population and 0.56
in the Namibian population.

When we compared the individual statements (see Table 1), we found statistically
significant differences with regard to each statement.

The differences in the responses to the individual statements related to knowledge
about where to seek health information (EHIL2) as 18.1% (n = 49) of the Namibian
students strongly disagreed or disagreed with this statement and only 0.5% (n = 1) of
the Finnish students did so respectively. There were also clear differences in the use of
a variety of health information sources (EHIL3). A preferred usage was indicated by
48% (n = 130) of the Namibian students and 19.8% (n = 43) of the Finnish students,
who strongly agreed with the statement. The responses indicated a difference with regard
to the students’ experienced difficulty in their ability to find health information from
printed sources (EHIL4) as 20% (n = 54) of the Namibian students and 11.1% (n = 24)
of the Finnish students agreed with this statement. Similarly, 19.1% (n = 52) of the
Namibian students and 5.6% (n = 12) of the Finnish students agreed or strongly agreed
with the statement “It is difficult to find health information from the Internet” (EHIL5).
Furthermore, 51.1% (n = 136) of the Namibian students and 18.5% (n = 40) of the
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Finnish students agreed or strongly agreed with the statement “It is easy to assess the
reliability of health information from the Internet” (EHIL7).

Table 1. Namibian (n = 271) and Finnish (n = 217) students’ responses to the statements of the
EHIL screening tool.

Statement/
populationa

Response, N (%) Pb

Strongly agree Agree Neutral Disagree Strongly
disagree

EHIL1. <.001
FIN 130 (59.9) 69 (31.8) 18 (8.3) 0 (0.0) 0 (0.0)
NAM 215 (79.3) 32 (11.8) 8 (3.0) 1 (0.4) 15 (5.5)
EHIL2. <.001
FIN 88 (40.6) 104 (47.9) 24 (11.1) 1 (0.5) 0 (0.0)
NAM 93 (34.4) 63 (23.3) 65 (24.1) 26 (9.6) 23 (8.5)
EHIL3. <.001
FIN 43 (19.8) 85 (39.2) 81 (37.3) 6 (2.8) 2 (0.9)
NAM 130 (48.0) 63 (23.2) 56 (20.7) 12 (4.4) 10 (3.7)
EHIL4. <.001
FIN 1 (0.5) 23 (10.6) 64 (29.5) 101 (46.5) 28 (12.9)
NAM 20 (7.4) 34 (12.6) 76 (28.3) 54 (20.1) 85 (31.6)
EHIL5. <.001
FIN 2 (0.9) 10 (4.7) 21 (9.8) 76 (35.3) 106 (49.3)
NAM 18 (6.6) 34 (12.5) 27 (10.0) 38 (14.0) 154 (56.8)
EHIL6. <.001
FIN 18 (8.3) 85 (39.2) 81 (37.3) 27 (12.4) 6 (2.8)
NAM 60 (22.2) 52 (19.3) 107 (39.6) 32 (11.9) 19 (7.0)
EHIL7. <.001
FIN 10 (4.6) 30 (13.9) 87 (40.3) 77 (35.6) 12 (5.6)
NAM 74 (27.8) 62 (23.3) 68 (25.6) 38 (14.3) 24 (9.0)
EHIL8. <.001
FIN 5 (2.3) 40 (18.4) 88 (40.6) 71 (32.7) 13 (6.0)
NAM 39 (14.6) 52 (19.5) 80 (30.0) 46 (17.2) 50 (18.7)
EHIL9. <.001
FIN 22 (10.1) 106 (48.8) 76 (35.0) 10 (4.6) 3 (1.4)
NAM 92 (34.2) 81 (30.1) 64 (23.8) 16 (5.9) 16 (5.9)
EHIL10. <.001
FIN 7 (3.2) 25 (11.5) 79 (36.4) 85 (39.2) 21 (9.7)
NAM 57 (21.0) 63 (23.2) 77 (28.4) 34 (12.5) 40 (14.8)

a FIN = Finland, NAM = Namibia, b Fisher’s exact test

With the statement “Health related terminology and statements are often difficult to
understand” (EHIL8), 34.1% (n = 91) of the Namibian students and 20.7% (n = 45) of
the Finnish students agreed or strongly agreed. With the statement “It is difficult to know
who to believe in health issues” (EHIL10) 44.2% (n = 120) of the Namibian students
and only 14.7% (n = 32) of the Finnish students agreed or strongly agreed.
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5 Discussion

In this study, we aimed to indicate differences in people’s health information literacy
by finding out how students with different cultural backgrounds responded to the state‐
ments of an EHIL screening tool. The study also aimed to reflect on our findings in the
light of related studies. Based on the findings, the comparison of the mean values of the
EHIL sum variable showed no statistically significant differences between Namibian
and Finnish students. However, the comparison of individual EHIL statements indicated
clear differences between the two populations.

5.1 Information Infrastructure and Access to Information

Nowadays, it is common for Finnish students to access health information on the Internet
besides using other sources of health information. In Namibia, the health information infra‐
structure is still underdeveloped. According to Anasi, [11] access to and dissemination of
health information in Africa is at its lowest development stage. The Namibian government
also faces challenges in providing health information to its citizens [12]. This could explain
the higher proportion of the Namibian students compared to Finnish students who agreed
that it was difficult to know where to seek health information and that the Namibian
students liked to get health information from a variety of sources. With the absence of a
central source where health information can be obtained along with poor opportunities and
low levels of ability for searching the Internet, the Namibian students may make up for this
deficiency by seeking information from a variety of sources. The recommendation by
Angula [12] for a mobile based system for disseminating and sharing health information in
Namibia is therefore a very welcome innovation.

Moreover, Namibian students encountered more difficulties with seeking and finding
health information on the Internet. This can be explained due to non-exposure and the
unavailability of information and communication technology to the students prior to
joining the university. It should be noted that the Namibian respondents were mostly in
their first year at the university having come from marginalised communities and
schools. A study by Nengomasha et al. [13] showed that only 17% of schools had Internet
facilities in Namibia, and 50% of those schools rated the Internet as unreliable. Despite
the contribution of Internet access to health information, the Namibian students found
it more difficult to find health information from the Internet than the Finnish students.
Possibly, the Namibian students’ cultural backgrounds had not prepared them to use this
valuable tool (see also [14]).

5.2 Lingual Issues Such as Mother Tongue, Second Language, and Reading
Culture

There seemed to be a cultural difference related to lingual issues in our findings. It must
be noted that the EHIL screening tool is especially targeted for literate populations. The
tool is based on a self-reported assessment of the respondents’ skills and motivation
towards health related information behaviour. The ten statements of the tool are quite
generally written. Therefore, we assumed that the tool could more easily be suitable for
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use in different cultural environments than those health literacy tools that are based on
measuring basic literacy or numeracy.

The higher number of Namibian students who agreed with the statement “Health
related terminology and statements are often difficult to understand” could be explained
by the fact that unlike the Finnish students who are exposed to medical terms in their
own language, the Namibian students read about these medical terms in a second
language, English. This is supported by an Audit on Namibia Education System that
found that the national rating of English proficiency was below basic, where nearly 80%
of learners in six northern regions scored the poorest marks [15]. As English is the second
official language of the Namibian students, they also responded to the English, translated
version of the EHIL screening tool. Finnish was the first language of the Finnish
respondents, who responded in Finnish.

Many articles reporting validation and development of health literacy measures
focused on ethnic minority populations whose literacy was limited in their second
language. Minority ethnic groups are known to be at a higher risk of numerous diseases
and suffer from more severe illnesses than their majority-culture counterparts. They can
also be seen as high-risk populations for limited health literacy [16]. Such studies
concerned, for example, the Spanish speaking population in the USA [17, 18]. Nguyen
et al. conducted a review on the topic in 2015 [19].

Also the cultural background related to reading being a common habit and way of
sharing and spending time may explain our findings. A study on the role of rural school
libraries in Namibia [20] established that reading cannot be regarded as a social activity
that children and adults can share as it was regarded as an activity that one engages in
only when it is necessary. This resulted in most learners not having fully developed
reading skills as they may not have had a culture of reading [20]. This may also provide
an explanation for the Namibian students’ responses to the statement “It is difficult to
find health information from printed sources”. This might be further explained by the
fact that the school library system in Namibia’s public schools where most of the
University of Namibia’s students matriculate from is inadequate [13, 21].

The main limitations of this study focused on the lingual issues and the nature of the
EHIL screening tool. As the screening was based on respondents’ self-assessment, it
was impossible to know how they perceive and interpret the statements. These issues
might be culturally-bound. With the Finnish students the respondents’ mother tongue
was used, whereas with the Namibian students English, which is their second language
or language of instruction, was used. Therefore, the possibility of misinterpretation and
misunderstanding of the wording of the statements should be taken into account when
looking at the findings of this study. The data were based on the responses to a self-
reported questionnaire. The data were collected at a single point in time, and we were
not able to investigate changes in the populations or draw conclusions on cause and
effect. More research is needed in order to generalize the findings.

5.3 Future Studies

Niemelä et al. [4] conducted exploratory factor analyses on data collected with the EHIL
screening tool among the Finnish students of this study to examine the tool’s factorial
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structure. In the Finnish data included in the present study, the following factorial struc‐
ture for the scale was suggested: motivation (EHIL1–3, EHIL9), evaluation (EHIL6,
EHIL7), and confidence (EHIL10, EHIL5, EHIL4). Niemelä et al. [4] did not include
EHIL8 referring to the respondents’ ability to understand health terminology into the
factor analysis but analysed it separately since, according to them, it was a particularly
important element of everyday health information literacy. In future studies, the factorial
structure of the screening tool will also be analysed with data collected from other
samples. This will further help to test the applicability of this tool among populations
with varying characteristics and cultural backgrounds. In particular, on the basis of the
findings of this study, it would be necessary to increase our understanding of the lingual
aspects in this context.

6 Conclusion

As studies on cultural differences related to HIL are still quite rare, this comparative
study adds significantly to this body of research. We presented an HIL screening tool
that was based on literate individuals’ self-assessment and subjective experience in the
context of their everyday life when facing health issues. The findings indicated that the
EHIL screening tool was applicable in different cultural contexts. If the tool is used in
health care, the outcome is highlighted as a screening result for health professionals
interacting in care practice. The data and findings of the study can be utilised in the
validation of the EHIL screening tool and its further development.
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Abstract. In a post-literate society, wherein the previous print literacy is augmented
to the notion of multi-literacy, media literacy education implies learning and teaching
about the media arts to foster the students’ ability to access, analyze, create and eval‐
uate messages in various formats and genres. The paper therefore compares appro‐
priation, collective intelligence, distributed cognition, experiment, judgment, multi‐
tasking, negotiation, networking, simulation, performance, play and transmedia navi‐
gation in a mother tongue (for example, in Croatian) to English, which de facto is a
lingua franca. Hypothetically, language instruction within an expanded media literacy
concept facilitates a unified empowering and protective perspective, for it provides for
an examination of representational typology to detect censorship, commercializa‐
tion, copyright breaches, gender and racial stereotypes (for example, sexist expres‐
sion), propaganda, violence and the Internet privacy infringements (that is, cyberbul‐
lying) in the new digital “narratives” or “texts,” too.

Keywords: Digital narratives · Distributed cognition · English language instruction ·
Media arts · Media literacy education · Mother tongue · Multiliteracy · Post-literate
society · Representational typology · Transmedia navigation

1 Introduction

In media literacy education [1, 2], the students’ profiles may be modified from simple
consumers to conscious observers, who are capable of discerning commercial profit-driven
manipulation or reality constructs fabricated by public relations experts, as hypothesized by
media theoreticians [3] in terms of audience, language, production and representation. Henry
Jenkins [4] consequently reconfigures these media landscapes to better reflect participating
industry professionals’ practices, that is, to address their circulatory and distributional regu‐
lations, as well as to appease the differences and satisfy the target audience’s expectations,
so an involved modern juvenile has to acquire a new set of media-influenced cultural
competences and social skills [5, 6].

1.1 Rationale

Constructively contextualized and pioneered by the Center for Media Literacy’s 2010‒2011
interviews and curricular training resources provided by the United Nations Educational,
Scientific, and Cultural Organization (UNESCO), an integrated, modern critical and
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theoretical framework has been historically established in the United States (US), European
Union (EU), and beyond [7], being derived from the variously focused but generally posi‐
tive experiences that usually date back, in the case of Europe, as far as the 1990s (Finland,
Sweden, Denmark, France, Germany, the Netherlands, and so forth). Nonetheless, pursuant
to the notes by Culver, Hobbs, and Jensen [8], this paper’s objective is a congenial demon‐
stration that a concept of media literacy education should be extended to also encompass
“teaching about media,” not merely a state-of-the-art multimedia technology application in
classrooms, especially when it comes to English Language instruction.

1.2 Methodological Application and Contribution

In terms of a communicational interactivity, this paper’s outcome is dedicated to an exem‐
plification of how formal, informal, and non-formal English Language instruction, assisted
by the ideas of active inquiry, affinity space, critical thinking, and lifelong learning, may be
successfully instrumentalized and transmediated in a realization of the thematic and termi‐
nological (intertextual) connection between history, literature, motion pictures and televi‐
sion, consequently promoting an objective appraisal of contemporary audiovisual digitiza‐
tion of mass culture, as well as collaborative problem-solving techniques, necessary for an
individual’s engaged democratic socialization. Involving its paradigmatic selections and
syntagmatic combinations, the English language is a frequent vehicle of multimedia prod‐
ucts’ syntheses and information disseminations, whereby a proper study of its codified
conventional semantics and salient linguistic details may indeed increase the students’
media literacy and their inclusive mental capacities.

2 Translational Requisitions

Presently, the English language noticeably imitates the former (Vulgar) Latin that was used
as an ancillary, vehicular lingua franca throughout a substantial part of common European
history. Still, the real lingua franca, literally denoting the “Frankish tongue” in a manner
deployed to demarcate all the West European languages of that time, is of a more recent
date. It actually was a Renaissance mixture of the Italian and the Arabic, French, Greek,
Portuguese, Spanish and Turkish, established to facilitate the Italian navigation and
commerce with these areas of the Ottoman Empire. The latter examples imply French in
European foreign affairs and Russian in the states of the former Union of Soviet Socialist
Republics (USSR). In addition to English, Arabic, Chinese, and Spanish gradually become
the linguae francae as well.

What is more, in the EU territory, a metalinguistic analysis of the notion of Eurospeak
should also be mandatorily taken into account in our post-literate society that constantly and
increasingly produces various transmedia contents. Thus, when dealing with media literacy
education and the new digital narratives in terms of a collective appropriation of the English
language, one should be cognizant that Eurospeak is primarily a jargon, that is, a linguistic
variant that utilizes a specially coined interdisciplinary terminology, frequently that of jour‐
nalism, Information and Communication Technology (ICT), and the like, in addition to the
literary one. Exactly for that reason, it simultaneously represents a kind of an unexpected,
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oxymoronic opposition: due to its inclusiveness, it enables—or at least significantly allevi‐
ates—a connoisseurs’ communication in a new environment within the EU Member States,
but without additional explanations it regularly becomes excessively exclusive (and there‐
fore more difficult to decipher) to the wider circles of unfamiliarized listeners, readers, or
viewers of the same information or of the identical multimedia contents.

With time, in our multitasked, networked society, numerous Internet- and media-related
English terms that were almost completely enigmatic only yesterday have been negotiated
as quotidian vernaculars. Thereby, most frequently, there are still no appropriate equiva‐
lents for some of them in many European arterial languages. Lots of these expressions are
difficult to translate with a single word, especially if the notion itself is a neologistic
acronym. A historical datum that some of the contemporary EU Member States in Central
and Eastern Europe (CEE) were a part of totally different, occasionally censored, propa‐
gandistic, and stereotyped multimedia régimes of the ex-communist Eastern Bloc (for
example, Bulgaria, Croatia, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland,
Rumania, Slovakia and Slovenia) as long as up to the 1990s is reflected in this fact philolo‐
gically, too.

Consequently, media literacy instruction in a higher educational institution should
generally approximate such a vocabulary to the listeners, readers, or viewers commen‐
surate with a level of their prescience, and English language proficiency may complement
the mother-tongue definitions and denotations, suggestively promote overall compre‐
hension, and raise awareness of the amended connotations which this ever-expandable
lexis contains in academia as well. Especially, such an approach also provides for a
necessary lucid insight in lexical discrepancies or in an inconsequence that is not instantly
coherent, intelligible, or logical, in spite of a circumstance that the media inundate their
consumers with such a phraseology, mostly with that of an Anglophonic provenience.
For instance, the English computerese and journalese recurrently exemplify attractive,
pronunciational acronymic adjustments, guided by the rules of their usage incidence. As
attested by multiple indices, every now and then one should treat even an apparently
known multimedia idiomaticity and characteristic parlance very carefully, particularly
if uttered in a foreign language such as English. Sporadically, supplemental traducto‐
logical clarifications or explications may be beneficial, for the language blocks may
assume and infer subtextual associations in an arbitrary multimedia verbalization that
they usually do not invoke in an everyday communication, be it in the first (native)
language or in English. In view of that, Sonia Livingstone suggests that media literacy
should be comprised of a “four-component model” [9, pp. 18–20].1

3 A Future Perspective

The aforementioned specimens circumstantiate the significance of a correct renditional
interpretation and subsequent conversion, paraphrase, and transformational utilization of a
harmonized, recommendably prescribed multimedia terminology, especially when

1 A contemporary media literacy exactly implies an ability to access, analyze, create or evaluate
the trans-contextual messages to avoid perplexity.
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transmitting a complete contextual scope of an adopted European segment, such as the
acquis communautaire.2

In fact, the very indicative notion of “multimedia terminology,” that is, of the one that
also implies linguistic competence, would significantly entail a special set of expressions
characteristic of an entrepreneurial, professional (vocational), or a scientific branch, being a
necessary foundation for an efficacious and undisturbed communication while perfecting the
knowledge sharing within an entire Ipri’s transliteracy concept [10], thus accompanying
general societal development. As all the listeners, readers, or speakers within a discipline
principally apply the same or at least compatible multimedia terminology, such a lexicon
prevents the possibilities of ambiguities, confrontations, dilemmas and errors, particularly
if an accurate, legitimate authenticity or an explicit veracity are required. Moreover, the EU
promotes the principle of a “multi-speed Europe” that pertains to a scope of acceptance of
its attainments even linguistically, and this commendation and an advocated deepening of a
Member State’s involvement in all the spheres of a common European coexistence, unless
an opting-out clause is being effectuated, transcend the mere flexicurity or governance
models.

Thus, the scientific-teaching units of many European universities already feature a
unique integrative model of undergraduate and graduate study programs with the courses
of studies in Media, Culture, and Communication. Besides interdisciplinarity, such open
universitarian scholarship types aspire to promote the acquisition of theoretical knowledge
and competences in various analytical discourses, for instance, in cultural anthropology,
information science, and in the media, while applying innovative educational prototypes and
conjoining them with practice directly. A multimedia-enhanced instruction, especially that
of the English Language, is then methodologically based on an alteration in didactic para‐
digm, oriented toward “learning through research,” the development of students’ apprecia‐
tion of local, regional, and national social participation, and their professional qualification
for the labor market.

Hence, it is not difficult to realize what Europe unequivocally demands in its educa‐
tional media literacy policy, for it may be epitomized as a “hard core,” that is, as the
intrinsic cooperative values that promote close collaboration, frequently even teamwork,
between the neighboring countries with a similar historicocultural background. As this
tendency has been gradually manifested in our areas, too, it is quite realistic to contemplate
that a day on which some new pages of the European media literacy-oriented Green Book
will be open to discussion is not so far away. Although the real expenses incurred by the
multimedia content translations in the European minority languages may be enormous, they
confirm a clear European directive toward a respect for diversity, cemented already in 2001
by a UNESCO-supported Council of Europe’s decision on the proclamation of the European

2 Namely, as of 1958, this accumulative legislative corpus comprises all the decisions, declarations,
directives, international agreements, obligations, regulations, resolutions and treaties of the Euro‐
pean Union, as well as the judgments of its Court of Justice. —On legal aspects of the EU’s acquis
communautaire, cf. EUR-Lex: Access to European Union Law, http://eur-lex.europa.eu/home‐
page.html?locale=en; on a linguistic dimension of the EU’s acquis communautaire, cf. EuroVoc:
Multilingual Thesaurus of the European Union, http://eurovoc.europa.eu/drupal/?
q=request&uri=http://eurovoc.europa.eu/210682.
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Year of Languages (EYL). Likewise, centered on the aforementioned pronouncement of the
Strasbourg, France-based organ, that is, on an initiative promulgated to circa 800 million
European citizens, the European Day of Languages (EDL) is celebrated annually on
September 26.

4 The Modes to Become Intermedially Literate

As the contemporary comparative curricula and syllabi of universitarian interdisciplinary
graduate programs in digital humanities, that is, in Cinematic Arts, Liberal Studies, Literary
and Cultural Studies, Popular Culture and the like, regularly entitle the bachelors to pursue
their edification in the second cycle both in the EU and in the US, such models empower the
enrolled students to be progressively profiled as experts in the domain of Media Studies,
frequently with a pronounced emphasis on English rhetoric and on visuality in a broader
aspect of Critical and Sociocultural Studies in Education. Usually, the senior academic
levels completely individualize such instruction, adjust it to the students’ interests and
needs, and base it on the students’ hands-on intermedial experiences in various cultural
institutions, libraries, and media houses, as well as on consultations with theses advisers.
Hereby, an importance universally attached to the learning and teaching of the English
language as a media literacy promoter at any age is worth noting: be it for the sake of an
individual advancement or as an upgrade to the overall sociocultural development, it opens
the entirely novel possibilities in the EU, a community with more than 500 million poten‐
tial media consumers, while a correlation between an official EU minority language such as
Croatian and a global player such as English may theoretically educate the recipients (that
is, the listeners, readers, and viewers, as well as the students in this particular case) to
examine various scientific fields both in the arts, digital humanities, and social sciences.

In academia, media literacy education may be formalized and structuralized as
follows:

• a core course;
• a mandatory vocational course;
• a mandatory workshop;
• an elective course.

With its new approach to the instruction outside a higher educational institution, a
mandatory workshop, alternatively styled as a practicum, seminar, or webinar, may facili‐
tate a unification of media theory and professionalism with practice while collaborating with
the cultural institutions, for instance, with the archives, broadcasters, galleries, libraries,
museums, publishers, theaters and the like, and media practitioners. Thereby, an education
participant has an opportunity to directly encounter various forms of public communication
and managemental and organizational affairs in the private and public cultural sectors.
Additionally, in order to foster mobility, the departmental elective courses may be
commonly combined with the non-departmental artistic or scientific ones offered by the same
university.

This attitude and type of tactical methodology alleviates employability in marketing,
public relations, and versatile media, educating the future successful bloggers, journalists,
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magazine article writers, radio and television reporters, and so on. On this point, fluency and
proficiency in one or more foreign languages, principally in English, are the two essential
aptitudes of a prosperous multimedia entrepreneur. The impact of a foreign language such
as English has never been dubitable; nevertheless, in a period of overall globalization and
media internationalization, it is not an option but a necessity.

Accordingly, the English language in media literacy education, used as a mother-tongue
supplement, may expand the rudimentary ideas of diversity and multiculturalism, plurilin‐
gualism, and polyglossia, as well as that of a more general promotion of a privately or
professionally motivated foreign language acquisition. The effect may be augmented by the
perception of continued education, whereby a lifelong learning concept implies an educa‐
tional systematization in all life epochs and in all of its realizational forms (that is, as
formal, informal, and non-formal learning). The impression is frequently being replaced by
lifelong education or similar syntagmata, but it is worth emphasizing that these two phrases
are not identical. While “education” denotes just an organized way of learning, “learning”
is comprehended as a broader model, also involving unintentional, unorganized, and spon‐
taneous knowledge acquisition that can be conducted throughout a life span.

During the past 50-odd years, major intermedial and technological changes have
happened that influenced the labor market. In the 1960s, the so-called “lifelong learning
concept” was more considerably lemmatically devised. It was initially reduced to the instru‐
mentation of courses, seminars, workshops and other knowledge transfer forms. Foreign
experts mostly participated in these organized gatherings as visiting lecturers. However, this
non-formal knowledge transfer modality proved to be insufficient. Advocated was an orch‐
estrated involvement of universities in a curricular lifelong learning design, especially when
the Council of Europe identified the following eight crucial competences, enumerated in
Table 1, as the core ones, necessary for all the individuals concerning their personal devel‐
opment, employment, realization and social inclusion:

Table 1. Core competences identified by the Council of Europe

Competence type
Native-tongue communicational skill
Foreign-tongue communicational skill
Mathematical, scientific, and technological knowledge comprehension and usage
An ability to use digital technology
Learning capacity
Civil and social skills in a multicultural environment
Entrepreneurship
Cultural communicational skill

Foreign Language Acquisition and Media Literacy. As foreign language learning is a
continuous process encompassing comprehension and the acquisition of reading and
writing as well as the oral competencies, all the mentioned abilities are being constantly
intertwined and upgraded.

In practice, one frequently differentiates the learning of a foreign language in general and
vocationally-oriented foreign language acquisition, whereby one may specifically speak of
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foreign language acquisition in media literacy education. Thus, when discussing channeled
learning of a foreign language such as English, one has to bear in mind that this process does
not only encompass the acquisition of linguistic knowledge in the sense of certain interme‐
dial vocabulary attainment, but it also implies a far more complex procedure. Subse‐
quently, in this paper, “lifelong learning” is terminologically deployed to designate the
acquisition and modernization of all types of capabilities, interests, knowledge and qualifi‐
cations, while “lifelong education” stands for all types of formal, informal, and non-formal
education.

Pursuant to the learning domains taxonomy that differentiates six levels [11, 12], knowl‐
edge, followed by understanding, application, analysis, synthesis and evaluation, is
evidently necessary, but it should be enriched by an applicative value to satisfy the needs of
contemporary media consumers at the aforementioned levels and educative forms. The
recipients’ achievements, or learning outcomes, would therefore demonstrate the clearly
evinced competencies, that is, an expected degree of knowledge and necessary adroitness
and capabilities. Toward the end of his or her intermedial tutelage, a media consumer would
be expected to apply the acquired knowledge, skills, and attitudes in a concrete multimedia
practice. The learning outcomes thus represent the expressions with which the educators
formulate what a recipient or multimedia student should understand and be able to exhibit
subsequent to the completion of his or her teaching process.

What is more, in a post-literate “culture of knowledge,” to be linguistically competent
in a multimedia environment implies a familiarity with the etiquette, a possession of
adequate presentational and social skills, an ability to participate in a meeting, a capacity to
hold a conversation in a foreign language, an aptitude to communicate in that language and
compile a communiqué, email, a letter, and so on. All of these are the skills that have to be
the components of a foreign language learning within a multi-literate education.

Nonetheless, in relation to a “digital society,” it is assumed that global ICT demand
nowadays represents a market in the worth of € 2,000 billion, whereby only a quarter of
companies are located in Europe. Likewise, in places, Europe still lags behind the US and
other countries in the field of high-speed Internet, which is necessary for full implementa‐
tion of modern technology-enhanced linguistic courses, media literacy education, and
distant learning in general. In turn, it exerts a negative influence on a possibility of innova‐
tions, knowledge expansion, and distribution of merchandises and services online, espe‐
cially in the more remote areas.

5 Conclusion

Within an intercultural socialization process, that is, during a person’s adaptation to the
normed conditions of the Cyber Age and the formation of one’s identity in a participatory
culture, a modern hypermedia or multimedia literacy educates the audience, especially
globalized juveniles, to assume a manipulation-free, mature attitude and consume interac‐
tive audiovisual contents (for instance, via radio and television) or digitized textual matters
(for instance, via magazines and newspapers posted to the Internet) independently and
responsibly while controlling and profiling critical thinking of their own. Since multimedia
represents an extremely influential vehicle that incrementally affects the quotidian human
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lifestyles throughout all phases of its senescence, from adolescence to seniority, the fact that
a considerable portion of these materials is promoted in English, in addition to a native
idiom, corroborates a hypothesis that such a constant exposure may auspiciously contribute
not only to correct pronunciation and thesauri acquisition but that it may also supplement
Information and Media Literacy (IML) comprehension in an arterial language, be it of a
terminological glossary or of a palaver. Epistemologically, this is a sign, or actually a reflec‐
tion, of major ontological modifications of a “digital native” [13] that pertain to the elec‐
tracy of our virtualized world, that is, to the digital mashups and an “electrical literacy” [14]
which we have tried to illustrate in this précis.

Nonetheless, one should observe the problematics intergenerationally and sentiently, for
the institutionalized multimedia conveys the weltanschauungs, too, which necessarily do not
have to comply with an ethical value system, a prevalent moral code, a public opinion or
with a prescribed linguistic paradigm of a recipient society. Intermittently, specifically under
the influence of a pragmatic English smartphone or website textese, other nascent dialects
tend to be paralinguistically Anglicized and orthographically and prosodically abbreviated,
whereby the expected syntactic elements may be replaced by emoticons, logograms, or
pictograms. Thereby, the insecure adolescents seem to be most susceptible to refer to multi‐
media as a response authority even on the occasion of some delicate issues, so their percep‐
tion of reality, which is sometimes radically different from a glamorized multimedia
portrayal, may be easily jeopardized, as is their pastime, if an excessive multimedia depend‐
ency syndrome or an Internet Addiction Disorder (IAD) is already manifested.

Therefore, the acquisition of multimedia competence empowers a person to skillfully
discern a right information from the potentially problematic factors and protect his or her
privacy from the Internet predators, particularly in case of an anonymous cyberbullying,
exemplified by harassment, intimidation attempts, or sexualization transmitted via cell‐
phone texting, digital storytelling, emailing, photoshopping, podcasting and videocasting or
via social networks’ chatrooms. It also elevates his or her awareness of an interconnection
between a violence sequence depicted and a risky or undesirable behavioral pattern in
general.

Finally, one of the decisive assignments of media literacy education is to objectively
signalize the presence of detrimental phenomena such as biased reportage or of an exagger‐
ated reliance on online pornography, shopping, videogaming or virtual relationship estab‐
lishment, while expostulating about these perils with end users. A multimedially literate (or
transliterate) individual will advocate creative dignity and persistency rather than an anar‐
chic, impersonal extravaganza or passive consumption and (lexical) uniformity, recog‐
nizing the dominance of a lingua franca such as English, but aspiring to preserve the specif‐
icities of a national verbalization as a part of its distinctive, unique character.

The Role of English. As a multidimensional media literacy points toward a continuous
ability to access, analyze, communicate and eventually evaluate undistorted information
to a massive and remote audience in a variety of nonprint or printed formats, it neces‐
sarily invokes the existence of a uniform coding and decoding instrument as a semantic
vehicle for that purpose, as the verbal implications have to remain identical irrespective
of a channelization modality applied. At the present time, the English language is recur‐
rently deliberately selected as a consistently universal, international protagonist of an
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efficient multimedia comprehension, recognition, and symbolization that complements
a mother tongue. Yet, such a role of English in media literacy education may not be
exhausted in a mere instruction about an Anglicized perusal and script, that is, about
grammatical conventions and registers, or in a private auditive and oral adeptness—it
may also implicate a critical, emotional, and esthetic rationalization about visually
transmitted topics, or a cognitive construction, preparation, and production of consum‐
able contents for multiple platforms, such as cinematography, photography, or videog‐
raphy [15].

As is the case with an identity-establishing maternal language [16, 17], English in media
arts is, correspondingly, a pragmatic aggregate of an abstractly organized sound system
(phonology), its acoustic audioception and neurophysiological production (phonetics), and
of its morphology, semantics, and syntax. Characterized by its pronounced societal interac‐
tivity especially in today’s assimilative commerce, education, and high technology, English
is an appreciated, habitually favored idiom for consequential or instructional verbal commu‐
nication, controlled valorization and stylistic phraseology, or for textualization of one’s
sentiments, both imprecisely or precisely, in a scripted linguistic ecology on a global
scene [18].

In the face of other options and their potentials, textualization as a media product
descriptor is still most frequently used, for example, in advertisements of a motion picture
theatrical release, photographic captions that complement a newspaper report, radio and
television program printouts, videogame or website articles, and so on, whereby an interna‐
tional prevalence of English is very noticeable in this aspect, too. On the other hand, in
media literacy education and in media products alike, vernacular literacies (such as the
Croatian one) are locally used as the expressions of authentic identities, that is, both fami‐
lially, in private domains, and in (political) public domains. In the end, the relevant artistic,
literary, and performative facets of a language, notably that of English, should also be
mentioned, inasmuch as media literacy education also permits and supports a qualified
historicosocial comparison between a printed fiction and the so-called “celluloid literature,”
that is, a drawing of parallels between a common physiognomy of a text and a motion
picture (for example, their genres and plots, conflicts and resolutions, and the like), and a
meticulous exploration of a lingo and a film-oriented visual language, with the terms such
as cutting, fading, lighting, and the like.

With English being a pivotal player in the global arena dominated by the commerciali‐
zation of culture and computerized multimedia, a spectrum of World Englishes in the
“Gutenberg galaxy” [19, 20] has been triplicated, that is, English has simultaneously become
an arterial, foreign, and second language of edutainment and infotainment that transmits the
definitions, erudition, ideas and philosophy, but it has also been occasionally used for polit‐
ical indoctrination and manipulation, as in a voting mediacracy [21, 22]. Yet, only assisted
by an appropriate media literacy education may these alphabetical codifications be expres‐
sively articulated and verbalized into pronounceable or scriptable vocables, that is, in para‐
graphs and sentences, or sequenced into an evocative imagery.
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Abstract. The paper presents results from the research of the personal informa‐
tion privacy behavior of 200 pupils and 200 university students who are members
of Facebook. The content analysis method was used to quantitatively determine
and compare the extent to which the various types of personal information about
pupils (about 10 to 13 years old) and students (about 18 to 24 years old) are
publicly available on their Facebook profiles. The qualitative content analysis was
used to determine examples of potentially compromising personal information
disclosed by ten pupils and ten students. An important finding was that pupils and
students publish a lot of personal information available to anyone with a Facebook
account. Some of this information could be harmful for them. Pupils and students
mainly do not publish the most private personal information such as their political
views. However, some of this information could be assumed indirectly through
the other published information.

Keywords: Social media networking literacy · Privacy · Facebook · Pupils ·
Students

1 Introduction

Globally, social networks have become digital meeting places of a large number of
people. One of the most popular social networks is Facebook, according to the Alexa
web portal, the third most visited website in the world with 936 million visitors daily [1],
as well as the third most visited website in Croatia [2]. There were 1,241,000 Facebook
users from Croatia in the year 2010 and 56% of them were between 13 to 24 years old,
according to the Facebakers.com web portal [3]. Facebook has members of all ages, but
young people are especially numerous members. For example, in the USA Facebook is
used by 71% of young people between 13 and 17 years old [4]. Users of Facebook share
a lot of personal information with their Facebook friends. But often this information is
also available to people who are not their Facebook friends. Although Facebook has a
privacy setting to help users manage their information disclosures, many users do not
take the effort to limit the level of availability of personal information [5]. Excessive
and unwanted availability of personal information could pose a risk, especially for young
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users [6]. Public availability of personal information on Facebook profiles enables
various unwanted uses of that information: stalking, building a digital dossier and
manipulating users [7]. As one of the characteristics of Facebook is that its users must
disclose information to various audiences simultaneously, this increases the likelihood
of various types of risks occurring. For example, the same Facebook message might be
read by friends of the student, his professors, relatives or people he does not know [8].
Gathegi points to the problem of “oversharing”: sharing of personal information that
can be harmful to the user in a way that it can intrude into the privacy of users and those
who are connected to them [9]. Shared information can have harmful consequences later
in life. One example is given in the study, which established that personal information
publicly available on Facebook does have an effect on employers’ decisions about who
they will hire [10]. Strong development of various information processing and data
mining technologies such as face recognition technology, also opens the possibility of
using the personal information from Facebook profiles for unforeseen and unwanted
purposes [11].

Considering the high availability of personal information on Facebook and various
possibilities to misuse this information, it is not unusual that many researchers empha‐
size that Facebook users should gain skills and knowledge which will help them to
enhance managing access to their personal information published on Facebook. Gathegi
thinks that social media network users need to have some level of literacy that will allow
them to estimate the proper balance between their sharing activities, the needs for their
privacy and the privacy of their contacts. He defines social media literacy “as the ability
to appreciate the risks posed by social media and to make calculated decisions when
dealing with such social media in order to make a careful balance between the needs for
sharing, privacy, and legal compliance” [9, p. 102]. Other authors also divert attention
to the importance of building skills and gaining knowledge for better privacy protection
on social networks. Špiranec and Banek Zoric [12] consider that people need information
literacy 2.0, the literacy that has its focus on issues related to privacy. Beutelspacher
says that with the new possibilities of Web 2.0, other traditional skills like privacy or
data security, become increasingly important [13]. There are opinions that information
on personal data protection and guidance on web behavior needs to be introduced in the
curriculum of LIS and non-LIS studies [14]. Many other authors also emphasize the
skills and knowledge related to digital privacy protection as the important part of the
literacy of the citizens in a digital environment [5, 15–19].

2 Studies About Privacy Behavior in Digital Environment

Gross and Acquisti explored the online behavior of more than 4000 students to determine
the amount of information they disclose on Facebook and to study their usage of the
site’s privacy settings. This study is interesting because it is the most similar to our study
regarding the research method and subjects. Also, it gives a detailed picture of personal
information revelation and privacy concerns “in the wild, rather than as discerned
through surveys and laboratory experiments” [7, p. 72]. Based on the research results,
the authors concluded that students generously provide their personal data and that they

158 M. Duić and P. Džapo



are quite unconcerned about their personal privacy. Another study explored student
information disclosure practices on Facebook and their attitudes about privacy [20]. It
was established that students publish a large amount of personal information. Contrary
to the personal information privacy behavior of students, Sonia Livingstone established
that teenagers are pretty concerned about their privacy - they make thoughtful decisions
about what, how, and to whom they reveal personal information [21]. Danah Boyd also
claimed that teens care about their privacy, “but how they understand and enact it may
not immediately resonate or appear logical to adults” [22, p. 56]. She described the
difference between non-mediated and mediated interpersonal conversations. In non-
mediated interpersonal conversations, such as when two people are chatting in a café,
the conversation remains private due to politeness social norms of strangers sitting in a
near proximity. In mediated interpersonal conversations, such as conversations through
social media networks, “it is far easier to share with all friends than to manipulate the
privacy settings to limit the visibility of a particular piece of content to a narrower audi‐
ence” [22, p. 62]. However, Boyd emphasized that teenagers restrict the visibility of
content when they think that certain information is sensitive. Park found out that older
users are less skillful in privacy control behavior on the Internet and that female users
score lower in technical knowledge and behaviors [5]. In one of the reports published
by the Pew Research Center it was established that: 60% of teen Facebook users keep
their profiles private (visible to friends and followers), 25% of teens keeps their profile
partially private (visible to friends, followers and friends of friends), 14% of teens keeps
their profile public (visible to everyone). Authors concluded that teen social media users
do not express a high level of concern about third-party access to their data [23]. Gathegi
thinks that one way to improve the skills and knowledge about managing personal
information privacy behavior on Facebook and other social networks, especially among
young users, is to educate them about social media network literacy. He says that even
at universities, users seem to be unaware of the risks of posting online. Therefore, it is
important that social media users learn “quite early what inappropriate online behavior
is, and what the risks of ‘oversharing’ are” [9, p. 106].

3 The Research Goal and Methodology

In this study, the research goal was to explore and compare the extent to which personal
information of pupils (about 10 to 13 years old) and university students (about 18 to 24
years old) is publicly available on Facebook. The data from the Facebook profiles of
university students and pupils were collected in March and April 2016. The research
was conducted in three phases. In the first phase of study the content analysis method
was used to quantitatively determine the extent to which pupils’ and university students’
personal information of the following data types are publicly available on their Facebook
profiles: Posts, Photos, Videos, Friends, Groups, Interests (Film, Music, Books), Check-
ins, Events, Religious Views, Political Views, Biographical data (Hometown, Birth
Date, Relationship, Family Members). We tried to determine what is the extent of
publicly available items for these data types by counting the number of all items that
were publicly published on Facebook profiles of pupils and university students. The
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term “publicly available item” designates a specific published personal information that
is available to every Facebook user. The term that we used as a unit of measure for
counting the individual occurrences of the specific data type is an “item”. In the second
phase of study the method of comparative analysis was used to compare the extent to
which various types of personal information about pupils and students are publicly
available on their Facebook profiles. We made a comparison of the percentage of pupils
and students that published at least one item in a specific data type of personal infor‐
mation. Also, we made a comparison of the average number of items that were published
by pupils and students in a specific data type.

The stratified random sampling was used to select 400 Facebook profiles for the first
two research phases. One hundred profiles of male university students and 100 profiles
of female university students were randomly chosen from among Facebook community
“Sveučilište u Zadru” which gathers students from the University of Zadar in Croatia
[24]. The majority of university students in the sample were citizens of Croatia. The
university students were about 18 to 24 years old. The Facebook profiles of pupils were
selected in the following way: the 100 profiles of female pupils were randomly chosen
from among the pupils’ Facebook community “OK je OK!”; 100 profiles of male pupils
were randomly chosen from among the Facebook friends of the members of Facebook
community “OK je OK!” [25]. We had to select Facebook profiles of male pupils in this
way because members of Facebook community “OK je OK!” are mostly female pupils.
The majority of all the pupils in the sample were citizens of Croatia as well as citizens
of two neighboring countries: Serbia, Bosnia and Herzegovina. The pupils were about
10 to 13 years old. It is important to note that the age of university students and pupils
of elementary and secondary school could only be approximately estimated because the
data about date of birth is rarely present on Facebook profiles. Therefore, age can only
be estimated based on the type of analysed Facebook communities and by looking
Facebook profile photos of students and pupils, as well as other photos in which they
are present. In addition, citizenship of pupils and students, as well as other demographic
characteristics, could only be estimated based on indirect information, for example, the
type of analysed Facebook communities or language with which members of these
communities communicate with each other.

In the third phase of the study the qualitative content analysis was used to find the pres‐
ence of publicly available personal information that could be harmful to Facebook users. The
stratified random sampling was used to select ten Facebook profiles of pupils (five were men
and five were women) and ten Facebook profiles of university students (five were men and
five were women) from the sample of 400 Facebook profiles used in the first two phases of
study. From the list of 100 Facebook profiles of male students which were examined in the
first phase of research, we randomly selected five Facebook profiles for the qualitative
content analysis, using the following method: we selected every 20th Facebook profile. We
used the same procedure of selection of five profiles of female students and five profiles of
female pupils, as well as five profiles of male pupils. The reason for using this kind of
random selection was to get insights about the privacy behavior of examinees who are
diverse with regard to their privacy protection behavior.
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4 Findings

4.1 Findings from the First Phase of the Study

In the first phase of the study, we determined the extent to which pupils and university
students publish items in various data types. Using the quantitative content analysis of
the Facebook profiles of 200 pupils we determined the extent to which their personal
information is publicly available on the profiles. Research results for the 15 most popu‐
lated data types are presented in Table 1.

Table 1. To what extent pupils publish items in 15 most populated data types

Part 1: Percentage of pupils
that published at least one item

Part 2: Average of items
published by pupils

Data type Pupils Data type Pupils
Photos 99.5% Friends 246.4
Gender 98% Photos 60.46
Posts 72.5% Music 32.01
Groups 70.5% Sports 25.36
Music 51.5% Movies 16.01
Friends 51% TV shows 14.49
Sports 50.5% Posts 6.18
Movies 48% Groups 5.28
TV shows 45.5% Apps & games 4.49
Apps & games 42% Reviews 1.81
Current city 39% Books 1.59
Hometown 38% Check-Ins 1.48
Primary school 26.5% Gender 0.98
Books 26% Family members 0.64
Reviews 22% Current city 0.39

Data types in which at least one item was published by more than a half of pupils
are: Photos, Gender, Posts, Groups, Music, Friends, Sports. Considerable percentage of
pupils have published at least one item in data types about their interests: Movies, TV
Shows, Apps & Games. Only the interests for books were published by considerably
smaller percentage of pupils. Among biographical data, the largest percentage of pupils
have published at least one item in the following data types: Current City, Hometown,
Primary school. If we look beyond 15 most populated data types, this is biographical
data in which at least one item was published: Family Members (21%), Life events
(11.5%), Interested in (8.5%), Relationship (9.5%), About You (2.5%), Birth Date (2%),
Other Places (2%), Birth Year (0.5%). Also, these are the non-biographical data types
in which at least one item was published: Check-Ins (21%), Videos (12%), Favorite
quotes (3%). It is worth mentioning that there are no pupils or there are an extremely
small number of them who have published at least one item in these data types: Mobile
Phone (0.5%), Email (0.5%), Address (0%), Religious Views (0.5%), Political Views
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(0%). These most private data types of personal information are mostly unavailable on
student Facebook profiles. However, some of this sensitive information can be discerned
indirectly through the qualitative analysis of Facebook profiles as will be shown later in
the presentation of the research results from the third phase of the study.

Part 2 of Table 1 presents averages of items published by pupils in the 15 most
populated data types. On average, a pupil has 246.4 friends, 60.46 published photos and
6.18 posts. On average, pupils published the largest amount of items in data types about
their interests and especially about their music interests: 32.01 items. Other interests that
have a high average of items are: Sports, Movies, TV Shows, Groups, Apps & games.
In comparison to these interests, pupils published considerably less information about
books.

Using the quantitative content analysis of the Facebook profiles of 200 university
students, we determined the extent to which their personal information is publicly avail‐
able on their profiles. Research results for the 15 most populated data types are presented
in Table 2.

Table 2. To what extent students publish items in the 15 most populated data types

Part 1: Percentage of students
that published at least one item

Part 2: Average of items
published by students

Data type Students Data type Students
Photos 94% Friends 167.35
Posts 95.5% Photos 30.64
Groups 71.5% Music 18.62
Gender 68% Groups 7.29
Current city 43.5% TV Shows 5.66
Hometown 40.5% Check-Ins 5.32
Music 40% Movies 5.06
Friends 37.5% Posts 3.89
College 37% Sports 3.68
Check-Ins 36.5% Events 5.19
TV shows 36% Books 1.42
Sports 35.5% Apps & Games 1.38
Movies 31% Restaurants 0.93
Books 29.5% Reviews 0.76
Reviews 27.5% Gender 0.7
Apps & games 26% Life Events 0.46

Data types in which at least one item was published by more than half of the students
are: Photos, Posts, Groups, Gender. Like the pupils, a considerable percentage of univer‐
sity students have published at least one item in data types about interests: Music, TV
Shows, Sports, Movies, Books, Apps & Games. Only slightly more than a third of
university students have published the names of their Facebook friends. Among
biographical data, the largest percentage of pupils have published at least one item in
the following data types: Current City, Hometown, College. If we look beyond the 15
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most populated data types, here is biographical data in which at least one item was
published: High School (23%), Life Events (22.5%), Workplace (12.5%), Family
Members (12.5%), Interested In (12.5%), Birth Date (11%), Relationship (10.5%), Birth
Year (8.5%), About You (8%), Other places (3%), Primary School (0.5%). Also, these
are the non-biographical data types in which at least one item was published: Events
(24%), Videos (10.5%), Favorite Quotes (8.5%). There are no university students, or
there are an extremely small number of students, who have published at least one item
in these data types: Website (1%), Email (0%), Mobile Phone (0%). Unlike pupils, there
are slightly more university students who have published at least one item in data types
Religious Views (8%) and Political Views (3%).

Part 2 of the Table 2 presents another type of research results: average of items
published by university students in 15 most populated data types. On average a univer‐
sity student has 167.35 friends, 30.64 published photos and 3.89 posts. On average,
pupils published the largest amount of items in data types Groups and Events and about
their interests - especially about their music interests where the average is 18.62 items.
Other interests that have a high average of items are: TV Shows, Movies, Sports, Books,
Apps & Games. In comparison to these interests, books have a considerably lower
average of published items.

4.2 Findings from the Second Phase of the Study

In the second phase of study the method of comparative analysis was used to compare
the extent to which various types of personal information about pupils and university
students are publicly available on their Facebook profiles. Table 3 presents the compar‐
ison of the percentage of pupils and university students for data types in which at least
one item was published by more than 30% of pupils or university students. There is a
total of 14 data types belonging to this category. In relation to university students, a
higher percentage of pupils published at least one item in eight of these 14 data types.
In relation to pupils, a higher percentage of university students published at least one
item in six of these 14 data types. In Part 1 of Table 3 we see that among data types in
which pupils published more than university students, Apps & Games is a data type in
which disparity between items published by pupils and university students is greatest.
1.62 times more pupils than university students published at least one item in this data
type. In the following data types about interests, more pupils than university students
published at least one item: Movies, Sports, TV Shows. Also, considerably more pupils
than university students published at least one item in data types Gender and Friends.
In relation to university students, there is a slightly higher percentage of pupils that
published at least one item in the data type Photos.

Part 2 of Table 3 presents the data types in which university students published more
than pupils, regarding the average number of published items. The largest proportion,
in a group of data types where students published more often than pupils, is the data
type Check-Ins where, in relation to pupils, there are 1.74 times more university students
that published at least one item. In the following data types more students than pupils
published at least one item: Learning Institution, Posts, Current City. In relation to
students, pupils published more often at least one item in data types Other Names
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(proportion: 2.53) and Family Members (p:1.68). In relation to pupils, university
students published more often at least one item in data types Birth Year (p:17) and
Religious Views (p:16). 8.5% of university students have published at least one item
about their birth year in relation to 0.5% pupils. Likewise, 8% of students have published
at least one item about their Religious Views in relation to 0.5% pupils. In the following
data types the university students also published more often than pupils: About You (p:
3.2), Life events (p:1.96), Reviews (p:1.25), Relationship (p:1.11). Not a single pupil
published in data types Political Views and Restaurants. In comparison, 3% of university
students published at least one item in data types Political views and 23% published in
data type Restaurants.

Table 3. Comparison of the percentage of pupils and students for data types in which at least
one item was published by more than 30% of pupils or students.

Part 1: Data types in which more items were
published by pupils

Part 2: Data types in which more items were
published by students

Data type Pupils Students Proportion Data type Pupils Students Proportion
Apps &
games

42% 26% 1.62 Check-Ins 21% 36.5% 1.74

Movies 48% 31% 1.55 Learning
institution

26.5% 37% 1.40

Gender 98% 68% 1.44 Posts 72.5% 95.5% 1.32
Sports 50.5% 35.5% 1.42 Current city 39% 43.5% 1.12
Friends 51% 37.5% 1.36 Hometown 38% 40.5% 1.07
Music 51.5% 40% 1.29 Groups 70.5% 71.5% 1.01
TV shows 45.5% 36% 1.26
Photos 99.5% 94% 1.06

In the second part of the analysis we made a comparison of the average of items that
were published by pupils and university students in a certain data type. Table 4 presents
the comparison of the average of items that were published by pupils and students in
data types in which at least one item was published by more than 30% of pupils or
students.

There is a total of 14 data types belonging to this category. In relation to university
students, a higher percentage of pupils published more items on average for nine of these
14 data types. In relation to pupils, a higher percentage of university students published
more items on average for five of these 14 data types. Sport is one of these 14 data types
in which pupils published more items on average. The proportion between the average
of sport items published by pupils and students is 6.89 which means that 6.89 times more
items were published by pupils. In the following data types about interests, pupils
published between two and three times more items on average: Apps & Games, Movies,
TV Shows, Music. Also, pupils published approximately twice as many items in average
for data type Photos and approximately 1.5 times more items on average for data types
Posts, Friends and Gender. In relation to pupils, university students published more items
on average primarily in data type Check-Ins where they published 3.59 times more items.
Also, university students published considerably more items on average for data types
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Learning Institution and Groups. Finally, university students published slightly more
items on average for data types Current City and Hometown. In relation to university
students, pupils published more items on average for data types: Reviews (proportion:
2.38), Family Members (p:1.73), Books (p:1.12). In relation to pupils, university
students published more items on average for data types: Life Events (p:3.07), Favorite
Quotes (p:2.67), Language (p:1.87), Interested In (p:1.67), Videos (p:1.6). The very
large difference in proportion is found in Events data type were that individual university
students published 5.18 items on average, while individual pupils published only 0.01
items on average.

Table 4. Comparison of the average of items that were published by pupils and students in data
types in which at least one item was published by more than 30% of pupils or students.

Part 1: Data types in which more items on
average were published by pupils

Part 2: Data types in which more items on
average were published by students

Data type Pupils Students Proportion Data type Students Pupils Proportion
Sports 25.36 3.68 6.89 Check-Ins 5.32 1.48 3.59
Apps &
games

4.49 1.38 3.25 Learning
ınstitution

37 26.5 1.4

Movies 16.01 5.06 3.16 Groups 7.29 5.28 1.38
TV shows 14.49 5.66 2.56 Current

city
0.44 0.39 1.13

Photos 60.46 30.64 1.97 Hometown 0.41 0.38 1.08
Music 32.01 18.62 1.72
Posts 6.18 3.89 1.59
Friends 246.4 167.35 1.47
Gender 0.98 0.7 1.4

4.3 Findings from the Third Phase of the Study

In qualitative content analysis of ten Facebook profiles of pupils and ten Facebook
profiles of university students, it was found out that pupils published a lot less potentially
compromising information than university students. Namely, on pupils’ profiles only
one compromising item was found – a photo that could be insulting to one ethnic
minority group. However, pupils’ profiles contain many photos of the profile owners
and their friends and relatives. From these photos anybody with a Facebook account can
get to know the appearance of profile owners and people close to them. This knowledge
could be misused. It is worthwhile to note that pupils liked many trademarks, such as
Coca-Cola and McDonalds. By exploring and data mining publicly available personal
information on pupils’ Facebook profiles, trade companies and other organizations can
find out a lot about pupils, that is, their (potential) clients.

An important finding was that university students published much more potentially
compromising information than pupils. For example, they published more potentially
compromising photos. Two university students published photos of themselves with
alcohol beverages in the foreground. There is a university student who published a photo
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with text that can be insulting to women. The same student published a parody of curric‐
ulum vitae that could leave a bad impression to (potential) employers. There is a student
who published photos in which partly nude women could be seen. Some of the students
published various personal information that could be used to make inferences about their
political, religious, worldview and other sensitive preferences. For example, four
students liked Facebook pages with religious themes. Three of them liked a few different
Facebook pages related to the same religion so the assumption could be made about the
religious affiliation of these students. There is a student who liked two Facebook pages
with the topic of gambling which could indicate that the student has an interest for
gambling. Four students liked Facebook pages with sexually explicit names. One student
liked a Facebook group with the name in which hatred against supporters of a specific
football team is expressed. Four students liked Facebook pages of various politicians
and political parties. One student liked a Facebook group of support for the singer whom
the members of this group consider persecuted because of his political preferences. One
student made visible on her profile that she is interested in the lecture related to feminism
and for the lecture held by the prominent politician of one political party. Another student
liked Facebook pages about: feminist magazine, anarchistic association, journalist
famous for his critical attitudes. All of these Facebook pages are a strong foundation
from which different attitudes and worldview of the university student can be inferred.

5 Conclusion

Through this research, we acquired various insights about the types and amount of young
users’ personal information available on Facebook. These insights could be helpful in
advancing understanding of the privacy behavior of young Facebook users. Primarily,
research results have confirmed that pupils and university students publish a lot of
publicly available personal information on their Facebook profiles. This information is
available to their Facebook friends, but also it is available to anyone else who opens a
Facebook account. Among this personal information there is also information that could
be harmful to the pupils and university students who published them. Another important
finding is that pupils and university students do not publicly publish or rarely publicly
publish the most private personal information such as contact information (address,
telephone and mobile phone number) or religious and political views. However, this
personal information discretion could be compromised by huge amounts of other types
of publicly available personal information from which inferences could be made indi‐
rectly about various attitudes, beliefs and activities of the Facebook profile owners.

It is interesting to note that when the results that we acquired about Facebook privacy
behavior of students from Croatia are compared with Facebook privacy behavior of
Carnegie Mellon University students in USA [7], it is evident that students from USA
publish considerably more publicly available, sensitive personal information. The
following percentage of USA university students published personal information that is
publicly available: birthday - 87.8%, address - about 50 to 55%, mobile phone - 28.8%,
relationship status - about 65 to 70%, political preference - about 50 to 55%. The
following percentage of students from Croatia published this same type of information:
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birthday - 11%, address - 1%, mobile phone - 0%, relationship status - 10.5%, political
preference - 3%. The difference in Facebook privacy behavior is substantial. A similar
pattern is present in the Facebook privacy behavior of pupils from the USA and pupils
from Croatia and neighboring countries.

This study provided many insights about the characteristics and possible frailties of
the privacy behavior of young people. By using insights acquired through this research,
more focused educational programs could be made to alleviate the most widespread,
risky information disclosure behavior. One important element of these educational
programs could be to raise consciousness of young people about the unwanted possibility
that somebody unknown to them could determine their political, religious or other
sensitive preferences by analyzing the information about their music, film or other inter‐
ests. Another element of educational programs could be to raise consciousness of young
people that the information they publicly publish on their profiles could unintentionally
be offensive to somebody outside the circle of their Facebook friends.
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Abstract. Digital literacy is an important and evolving concept having influence
on the status of current and future work force as the labor market is being trans‐
formed globally by implementation of digital technology. The existing jobs are
being redefined and new jobs are being created presenting new demands for
updated ICT related knowledge and skills often called digital literacy. Digital
literacy is directly related to the individual’s employability which is represented
by the combination of factors and processes which enable people to get employed
and to stay in employment or to move on in the workplace. To achieve this goal,
universities around the world adapt their study programs according to the needs
of the labor market. Having this in mind, this paper investigates the current state
of digital literacy in the student population at the Faculty of Humanities and Social
Sciences in Zagreb, Croatia (FHSS) and its relationship to their employability.

Keywords: Digital literacy · Employability · Croatia

1 Introduction

Transformation of the society from analog to digital as well as digital ubiquity have
influenced almost all aspects of our lives. Areas like playing, working, socializing [1],
literacy as well as educational practice [2] and, finally, the labor market have been
transformed significantly. The labor market transformations are happening globally and
are changing the existing jobs by redefining them and creating new ones with new
demands for updated Information and Communication Technologies (ICT) related
knowledge and skills. Today, “the large majority of jobs require an understanding of
technology” [3, p. 4] and employees should possess “the ability to use appropriate tech‐
nologies for communication, collaboration and information management” [4].
Employees must possess “the ability to manipulate a device and to find relevant content
using the device” [1, p. 266]. These and related skills are called digital literacy skills
and constitute an important topic in the learning programs leading to the professional
qualifications [5]. Generally speaking, digital literacy skills are directly related to the
concept of employability as digital literacy aims to improve “employability because it
is a gate skill, demanded by many employers when they first evaluate a job application”
[6] and as such, it is important to students globally who are seeking employment.
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2 Digital Literacy Definitions

Digital literacy is defined in a number of different ways adding and assuming new
meanings as each author defines it according to his or her view(s) of the matter. The
following part of the paper will present a selection of digital literacy definitions followed
by a list of extracted elements from these definitions identifying the core of each defi‐
nition. Each definition has a focus on different aspects of digital literacy thus contributing
to the general and evolving concept of digital literacy.

One of the first definitions of digital literacy was created by Paul Gilster [7, p. 1]
who defined digital literacy as “the ability to understand and use information in multiple
formats from a wide range of sources when it is presented via computers.” Joint Infor‐
mation Systems Committee (JISC) [8] analyzed approaches to the use of open educa‐
tional resources and during that effort they provided two perspectives on digital literacy:
functional access to networks, devices, services, software and content that individuals
require to exercise and develop digital literacy; and the contexts for these practices/skills,
including the workplace, learning environments, the personal/social context and
community including the concept of identity and its manifestation in social networks,
lifestyles, learning and work communities.

Jones-Kavalier and Flannigan [9] described digital literacy as “a person’s ability to
perform tasks effectively in a digital environment, with ‘digital’ meaning information
represented in numeric form and primarily for use by a computer. Digital literacy
includes the ability to read and interpret media (text, sound, images), to reproduce data
and images through digital manipulation, and to evaluate and apply new knowledge
gained from digital environments.” O’Brien and Scharber [10, pp. 66–67] defined digital
literacy as a socially situated practice “supported by skills, strategies, and stances that
enable the representation and understanding of ideas using a range of modalities enabled
by digital tools. Digitally literate people not only represent an idea by selecting modes
and tools but also plan how to spatially and temporally juxtapose multimodal texts to
best represent ideas. Digital literacies enable the bridging and complementing of tradi‐
tional print literacies with other media.”

Karpati [6] chose more detailed approach to digital literacy and included the use and
production of digital media, information processing and retrieval, participation in social
networks for creation and sharing of knowledge, and a wide range of professional
computing skills. For Visser [11], digital literacy is “the ability to use information and
communication technologies to find, evaluate, create, and communicate information,
requiring both cognitive and technical skills.” Littlejohn, Beetham and McGill [12, p.
547] wrote about influence of digital literacy on life of an individual and society in
general and offered the following definition of digital literacy: “the capabilities required
to thrive in and beyond education, in an age when digital forms of information and
communication predominate.”

Hicks and Hawley-Turner [13, p. 59] saw digital literacy as an opportunity to “crit‐
ically consume information, to create and share across time and space, to co-create and
collaborate to solve problems, to persevere in light of setbacks, and to maintain flexi‐
bility.” Park and Burford [1] investigated digital media literacy and stated that “a digi‐
tally literate person is someone who can critically process media content as well as
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communicate effectively using digital media.” For Gruszczynska, Merchant and
Pountney [14] digital literacy was the general ability to use computers alongside a set
of skills such as the ability to use word processors or database software. Finally,
Boechler, Dragon and Wasniewski [15] did a literature review about the digital literacy
concept and found out a number of issues including: challenges in the research base for
conceptualizing digital literacy; the multiplicity of frameworks and models which
attempt to situate digital literacy but lack sound theoretical origins and wide disagree‐
ment among stakeholders, disciplines as to what specific skills, knowledge and under‐
standings should fall under the umbrella term of digital literacy.

There are so many definitions of digital literacy focusing on different skills, knowl‐
edge and competences taking into account different theoretical foundations. Some of
these definitions demonstrate two extreme approaches in defining the term digital
literacy: they are simple and include very few elements while others are very complex
attempting to take into account everything that could be found to be related to digital
literacy. Furthermore, some definitions are very concrete and detailed, while others are
very general and abstract. The following table represents the constituting elements of
the selected digital literacy definitions (due to the space restrictions) (Table 1).

Table 1. Elements and activities found in digital literacy definitions.

Element Activity
Collaboration Collaborate
Computer Information presentation
Context Workplace, society, learning environments,

community
Data Reproduce
Flexibility Maintain
Formats Multiple
ICT (more general than
computer element)

Use, word processing, databases

Ideas Represent, understand
Information Understand, use, present in numeric form,

process, retrieve, create, evaluate, find,
communicate, share, consume

Knowledge Create, share
Media Read, interpret, complement with print media,

use, produce, process content, communicate
Networks Access to, social network
Open access Use
Sources Various

Though limited in number, the selected definitions are listed in a chronological order
to demonstrate a variety of approaches in describing elements of the evolving digital
literacy concept. Most definitions in this paper focus on information and media and
media related activities, while other elements related to data or file formats, networks
and different computer related activities are included less frequently and deemed less
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important to authors of the selected definitions. It is expected that digital literacy defi‐
nitions will add new meanings to ICT as it develops alongside with media and society
in general describing details about knowledge and skills necessary for employment and
professional and personal development of a modern citizen.

3 Digital Literacy and Employability

Digital literacy is a major component of employability. Employability is described as
“the combination of factors and processes which enable people to progress towards or
get into employment, to stay in employment, and to move on in the workplace” [16].
According to the document “Digital competence and employability” [17, pp. 4–5],
(world) population aged between 16 and 74 show that 47% of the population have either
“low” or “no” digital skills which makes them not considered to be functional in a digital
society. Many factors influence one’s employability: his or her ICT knowledge, skills,
and attitudes, level of formal education, social networks, a region or community’s
economic viability, social class, caste, gender stereotypes, learning styles, and labor
market dynamics [18, p. iv]. Board of Studies New South Wales in Australia published
a document “Employability Skills in Information and Digital Technology” [19] in which
they enumerated eight skills which would improve employability: communication,
teamwork, problem-solving, initiative and enterprise, planning and organizing, self-
management, learning and technology. Technology skills were further divided into:
having a range of basic IT skills, applying IT as a management tool, using IT to organize
data, being willing to learn new IT skills, having the knowledge to apply technology,
having the appropriate physical capacity. JISC [20] presented digital literacy in the form
of a model with seven elements aiming to improve employability: media literacy,
communications and collaboration, career and identity management, ICT literacy,
learning skills, digital scholarship and information literacy. OECD saw digital skills as
something necessary for most jobs today as well as for future jobs for youth who will
be included in labor market [21]. All these skills and factors are important in achieving
employability and are part of many job requirements. As a result, students must be up
to date with the required skills and plan their future employment and career development
having job specific skills in mind. The next part of the paper presents results from the
research study about digital literacy and employability of students.

4 Digital Literacy and Students’ Employability Research Study

To discover current perceptions and views about digital literacy and related topics in the
students’ population (future work force) at the Faculty of Humanities and Social
Sciences in Zagreb, Croatia (the FHSS), a research study was initiated. The purpose of
the research was to get an insight into the understanding of digital literacy among
students participating in the research and its relation to their employability. The objective
of the research was to identify potential challenging areas regarding understanding of
the digital literacy concept among students which could still be improved during their
education at the university. The hypothesis of the research was that students have
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developed awareness of the importance of their employability as a result of their learning
in digital literacy. An online (Web) survey with fifteen closed type questions was chosen
as the principal research method in this study for collecting data from students at the
FHSS. The research study was initiated on May 17, 2016 by sending an e-mail invitation
to the students’ mailing list and by publishing the invitation on the main Web page of
the FHSS. The online survey was closed on May 26th, 2016 with the total of 128 student
participants.

4.1 Findings

Due to the space restrictions, only partial research study results will be presented here.
The first part of the results presents general data about the respondents.

Gender (N = 127). Nearly 80% (79.4%, N = 97) of the respondents were female and
23.6% (N = 30) were male students.

Year of the Study (N = 126). The respondents were divided into groups according to
year of the study as follows: first year of the undergraduate study – 28.6%; second year
of the undergraduate study – 4%; third year of the undergraduate study – 11.1%; fourth
year of the undergraduate study – 0.8%; first year of the graduate study – 10.3%; second
year of the graduate study – 18.3%; advanced university student – 15.1%; not a student
of a reformed study program – 7.9% and postgraduate study – 4%. The invitation for the
participation in the research was sent to all student at the FHSS. The number of responses
is different for each year of the study as students decided to participate in the research
on their own as the sample was not a stratified but a convenient one.

Most Frequently Used Devices in Students’ Daily Activities. The results indicate
that laptop computers were most frequently used in education, smartphones in personal
life and desktop computers at job. The most diverse use of devices of all types could be
found in category “Personal life” in which all of the offered devices were used more
often than in categories “Education” and “Job”. While decline in use of desktop
computers was expected (due to presumed mobility of students) and laptop computers

Table 2. Use of devices in daily students’ activities (one answer per category possible).

Education Personal life Job (part time
or full time)

Laptop 63 41 10
Desktop
computer

38 16 31

Smartphone 19 90 1
Tablet 14 31 0
Digital camera 4 39 4
“Dumb” phone 3 22 6
MP3 player 3 38 1
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guarantee mobility of students, it is still surprising to see smartphones and tablets used
infrequently in education in 2016. Being an employee at the same Faculty (the FHSS)
at which the research study was conducted, the author can assume that there are two
reasons for this situation: inadequate quantity of educational material prepared for use
on mobile devices (and small screens) and still a small number of students owning a
mobile device (Table 2).

Basic Knowledge about ICT (N = 128). The results in this question indicate that the
education system is coming short when it comes to teaching ICT related knowledge and
skills. Almost half of the respondents or 48.4% (N = 62) were self-taught about ICT and
another 19.5% (N = 25) were taught about ICT as late as at the university. Twelve point
five percent (N = 16) of the respondents started to acquire ICT related knowledge in
elementary school (which is excellent), 7% (N = 9) in high school, 7% (N = 9) used
family supported learning, 3.9% (N = 5) took a course outside university, 0.8% (N = 1)
used friends supported learning and 0.8% (N = 1) learned in some other way. There is
an evident need for a change in the educational system in which individuals would start
to acquire ICT related knowledge and skills as early as possible.

Estimation about Inclusion of ICT Related Topics in Individual’s Education at the
Present Time. According to the respondents’ estimation, theoretical aspects of educa‐
tion of ICT were sufficiently covered in the current study programs at the FHSS while
students felt a deficiency of practical ICT related knowledge. Due to the research limi‐
tations, the issue of particular practical topics students would like to participate in was
not researched further. However, the results do suggest students’ familiarity with the
theoretical aspects of ICT which form a basis for becoming a digitally literate individual
(Table 3).

Table 3. Estimation about inclusion of ICT related topics in individual’s education at the present
time (1 = insufficiently included, 5 = sufficiently included).

1 2 3 4 5
Theoretical
topics

17 21 18 38 32

Practical
topics

26 29 32 27 11

Willingness to Learn about ICT in the Long Term (N = 128). Willingness to learn
about ICT in the long term is related to the continuing education after the graduation
from the university for the respondents (as they have already reached higher education
level, for younger generations this willingness should start earlier). These results are
very optimistic and indicate students’ willingness to continue their educational devel‐
opment, which is encouraging given the situation that they possibly will not be offered
to improve their ICT related knowledge and skills on equal terms once they are employed
(Table 4).
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Table 4. Willingness to learn about ICT in the long term (1 = not ready at all, 5 = completely
ready).

1 2 3 4 5
N 2 6 15 38 67
% 1.6 4.7 11.7 29.7 52.3

During the Last Job Seeking Period, Have Your ICT Related Knowledge and Skills
Been Tested? (N = 128). While the students in the research study already confirmed
that they received sufficient theoretical knowledge about ICT and that they wanted to
develop more practical skills, only 9% of the respondents (N = 12) were tested for ICT
related skills in an actual job interview, 53% of the respondents (N = 68) were not tested
for ICT related skills. One should take into account that 38% of the respondents (N = 48)
have not sought a part or full time job yet. It is expected that more students will be tested
for their actual ICT skills in future and this will have direct influence on their employ‐
ment.

To Which Skills Do You Relate the Term Digital Literacy? (N = 127). This question
tried to associate theoretical and conceptual skills related to digital literacy. The asso‐
ciation is different among the respondents but they put independent work with ICT, use
of ICT for various purposes and understanding concepts of ICT highly on the list in this
research study as three most important skills. Independent use of ICT is most highly
ranked perhaps because students who participated in this research study were usually
self-taught and were accustomed to being independent in their work (Table 5).

Table 5. Skills related to digital literacy.

N %
Independent work with ICT 112 88.2
Use of ICT for access, evaluation, processing and synthesizing information
from various resources

102 80.3

Understanding concepts of ICT 96 75.6
Use of ICT for increase of personal productivity 78 61.4
Use of ICT for solving complex problems in real world 60 47.2
Ethical use of ICT in social life 59 46.5
Ethical use of ICT in private life 49 38.6
Communicating ideas outside immediate (academic, business, personal)
environment

49 38.6

Which of the Following Competences Do You Relate to Digital Literacy? (N = 128).
This question offered a more practical view of the digital literacy concept. Competences in
the table are ranked according to daily activities of students during which they relied on the
use of the internet and worked with various types of software in different ICT supported
activities. Due to the space restrictions, only the top ten competences are listed (Table 6).
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Table 6. Competences related to digital literacy (Top ten).

N %
Safe use, communication and retrieval of information on the internet 108 84.4
Use of digital devices 95 74.2
Word processing 91 71.1
Presentation design 84 65.6
Search for information supported by ICT 84 65.6
Discovery and protection from spam and other malicious software 82 64.1
Spreadsheet design 77 60.2
Use of social software for cooperation with other individuals 72 56.3
Creation of information by support of ICT 67 52.3

Use of Acquired Knowledge and Skills (N = 128). Students are aware of the impor‐
tance of knowledge and skills they acquired at the university for their immediate future
(after graduation) both in future jobs and in private life. Self-employment is positioned
rather low as students in this research study did not see the digital literacy concept to be
related to this type of employment (Table 7).

Table 7. Use of acquired knowledge and skills.

N %
In future job 117 91.4
In private life 115 89.8
In education at university 109 85.2
For self-employment 59 46.1
Other 2 1.6

Estimation of Level of Acquired Digital Literacy (N = 127). Students’ estimation
of their level of acquired digital literacy was good to very good, which is an excellent
result with prospects to become excellent as long as they will continue to update their
digital literacy related knowledge and skills. The results can be attributed to the formal
education received so far accompanied by self-education (Table 8).

Table 8. Estimation of level of acquired digital literacy (1 = insufficient, 5 = excellent).

1 2 3 4 5
N 1 4 49 57 16
% 0.8 3.1 38.6 44.9 12.6

Estimation of Importance of Digital Literacy for Students’ Employability
(N = 128). Results of this question revealed an acknowledgment of the importance of
digital literacy for students’ employability. Most of the respondents considered digital
literacy to be very important or most important for their employability. By being digitally
literate students increase their chances for employment (Table 9).
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Table 9. Importance of digital literacy for students’ employability (1 = not important at all,
5 = most important).

1 2 3 4 5
N 0 6 13 46 63
% 0 4.7 10.2 35.9 49.2

5 Conclusion

Digital literacy is an important and evolving concept directly related to one’s employ‐
ability and prospects for keeping the job in the long term. Since the first definition of
digital literacy appeared, the labor market has changed significantly demanding from
researchers, educators, employers and students to advance their understanding of digital
literacy and related skills. The results are many views on digital literacy and its different
applications in education, at work and in private life. Today, when an increased number
of jobs has moved online, educational systems worldwide are coping with changes in
order to respond to the current needs of their national and global labor market. The
research study conducted at the FHSS showed that students were aware of the impor‐
tance of the digital literacy concept for boosting their chances of employment. Further‐
more, the research study confirmed their awareness of the existence of the relationship
between digital literacy and their employability. Grounds for this conclusion can be
found in the results of the same research study which revealed that students estimated
that they possess a significant quantity of ICT related competences described in digital
literacy definitions in the first part of the paper. As a conclusion, we can say that
mastering digital literacy skills will boost students’ employability and will help
employers to acquire digitally literate work force.
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Abstract. One important aspect of information literacy is accessibility of infor‐
mation and adjustment of information to users with different abilities. Accessi‐
bility to both digital information and information technology (IT) in general is
well supported in related international standards and recommendations. Common
software products for creating digital documents have built-in features for
checking accessibility, and there are many free resources to test accessibility in
web pages. The goal of this study was to investigate, using in-depth content anal‐
ysis, how accessibility is addressed in information literacy documentation and
information technology standards, recommendations, models and frameworks,
and how it is supported by tools when creating digital information content. The
outcomes of the study are represented as a set of skills, attitudes and knowledge
needed to facilitate inclusion of people with disabilities through accessible
(digital) information.

Keywords: Information literacy · Information technology · Accessibility ·
Digital information · Standard · Framework · Tool

1 Introduction

One aspect of information literacy is awareness of a broad range of different information
users, their abilities, characteristics and needs. Access to information and information
services is a basic human right, the prerequisite for equality and equal opportunities
emphasized in Convention on the Rights of Persons with Disabilities [1]. Putting this
awareness in practice means including in it people with disabilities. However, besides
the general definition of the term ‘accessibility of information’ as the ability to reach
information, this term actually has a deeper meaning and a higher importance in the
context of people with disabilities. In this sense it denotes the capability of information
to be perceivable, understandable, user-friendly and available to people with all types
of disabilities (including visual, auditory, physical, speech, cognitive, and neurological
disabilities), as well as to older people whose abilities are changing due to aging and
those using different types of assistive technologies.

Blind persons, partially sighted persons and visually impaired persons (those not seeing
at all, or having poor vision quality or/and quantity, such as colour-blindness) would need
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assistive technologies such as Braille, text-to-speech screen readers, or possibility to adjust
(digital) information to their need(s), for example, adjust text/background contrast, or enlarge
text. Auditory problems are present with people who are totally deaf or hard-of-hearing
(having an average hearing loss of between 20 or 25 dB and 90 dB). In order for them to
acquire information presented in audible format, they would require a sign language inter‐
preter, some type of hearing aid, audio-recordings (to repeat audio as long as needed),
speech-to-text technology, and/or titled videos. Physical disabilities may be classified as
motor skills disorders (difficulties with movement, handling objects and similar ailments –
such as cerebral palsy or myopathy) or chronic diseases, and people suffering from them
would need various types of assistive and adaptive technologies (for example, enlarged
computer keyboards, speech recognition devices) to manage digital information. People
experiencing speech and language difficulties may use digitized speech, talking (predic‐
tive) word processors to overcome their problems. Cognitive disabilities include a range of
disabilities ranging from autism and Down Syndrome to less severe conditions such as
attention deficit disorder (ADD), dyslexia (reading difficulty), dyscalculia (difficulty with
numbers), and learning disabilities in general. Persons with dyslexia would benefit from
information/text being divided for them into smaller subsections, written using sans serif
font and using spacing between lines of 1.5 or double space. Persons with some other neuro‐
logical disorders - for example epilepsy - should avoid bright, flashing lights/images and
other visual stimuli when using computer/information communication technology, digital
information.

According Henry, Abou-Zahra and Brewer [2] ““accessibility” has historically
referred to design that enables people with disabilities to interact with buildings, prod‐
ucts, services, etc”. Strong importance of digital environments (for learning, work,
entertainment) in our everyday lives brings a new aspect of digital accessibility/inac‐
cessibility to be addressed/overcome. Lazar, Goldstein and Taylor [3] emphasized the
discriminatory impact of digital inaccessibility and argued for “same time, same content,
same price” assuring that people with disabilities get access to (accessible) digital infor‐
mation/content at the same time as people without disability (as time delay in access is
itself a kind of discrimination) without additional expenses (for the same price).

In information literacy standards, models, and frameworks accessibility of informa‐
tion and adjustment to users with different abilities has been mostly embraced in parts
dealing with information scope and access [4], information content creation and presen‐
tation [5], and information having value [6], but there is no strong, clear emphasis made.
Nowadays, accessibility to both digital information and information technology (IT) is
generally well supported in international standards and recommendations for IT and
other related professionals [7]. Different aspects of accessibility have been addressed -
issues of ergonomics, adaptability and accessibility of workplace and learning environ‐
ment, IT assistive technology, accessibility of user interfaces and information/web
content [8], among others. Besides IT professionals’ communities, all IT users creating
digital information content should be familiar with and use common, simple, and easy
procedures and tools to check and ensure at least a minimal level of digital information
accessibility. It is easier as some common software products for creating digital docu‐
ments – texts, presentations, spreadsheets - have built-in features for checking accessi‐
bility, and there are many free resources available for testing web accessibility.
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2 Study Goals and Methodology

The goals of the study presented in this paper are to investigate how the accessibility of
information is addressed in information literacy documents and information technology
standards, recommendations, models, and frameworks, and how it is supported by tools
when creating digital information content. In-depth content analysis and descriptive
method of the mentioned documents were used in achieving this goal.

In performed content analysis of information literacy standards, models and frame‐
works, information literacy elements and descriptors such as knowledge, skills, or
outcomes were explored to find aspects of accessibility of information, inclusion and
information fitting user abilities, as well as awareness of information needs of users with
disabilities. The core of information literacy standards, models, and frameworks inves‐
tigated has been built upon and selected from the lists found on web pages of the Char‐
tered Institute of Library and Information Professionals (CILIP) [9] and the Association
of College & Research Libraries (ACRL) [10]. Altogether, eight information literacy
documents were analysed.

Nowadays, information and communication technology/devices have become a
necessary everyday tool for all people, regardless of their age, physical and mental/
cognitive (dis)abilities. The importance of accessibility issues and accessibility of digital
information/content has been increasingly recognised and addressed in IT international
standards. As the International Organization for Standardization (ISO) is a well known
organization which takes care of providing manufacturers, service providers, designers,
and policy makers with specifications and guidelines on how to design products and
services that are accessible to all [11], the author decided that the ISO catalogue would
be the perfect starting point to search and build the list of recent standards related to
accessibility. When analysing information technology, international standards and their
purposes/aims were extracted and descripted/specified (not presented in the paper), and
then mapped to information literacy context.

Every common IT user could and should put at least minimal effort in providing at
least some accessibility of digital information and content to various disadvantaged user
groups, such as persons with disabilities. The paper presents two ways of doing that, as
well as checking accessibility of digital information/content. For the purpose of analy‐
sing tools for creating common digital documents to assure accessibility of its informa‐
tion, rules/recommendation on how to do that were extracted first.

The findings of said content analyses were the basis for the study outcomes repre‐
sented in the set of skills, attitudes and knowledge necessary in order to facilitate inclu‐
sion of people with disabilities through accessible (digital) information.

3 Findings

3.1 Accessibility Addressed in Information Literacy Standards, Models, and
Frameworks

The following information literacy documents were analysed to find aspects of acces‐
sibility: CILIP Information Literacy model [12]; SCONUL Seven Pillars of Information
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Literacy [4]; ANCIL A New Curriculum for Information Literacy [13]; Scotland
National Information Literacy Framework [14]; ACRL Framework for Information
Literacy for Higher Education [6]; ACRL Information Literacy Competency Standards
for Higher Education [5]; ACRL Objectives for Information Literacy Instruction [15];
ACRL Information Literacy Standards for Teacher Education [16].

In CILIP Information Literacy model [11] accessibility aspect was mentioned when
discussing:

• “a need for information” – “it (information) may or may not be conveniently close
to hand and easily accessible…”;

• “understanding availability” – “access channels to information resources may vary
according to who or where you are”;

• “understand the need to evaluate results” – “examine:… access and use (documen‐
tation, accessibility, comparison with other sources)”;

• “understand how to work with or exploit results” – “analyse and work with the infor‐
mation to provide accurate, presentable research results…”;

• “understand how to communicate or share your findings” – “the ability to commu‐
nicate/share information in a manner or format that is appropriate to the information,
the intended audience and situation”.

In SCONUL Seven Pillars of Information Literacy [4] “The ability to communicate/
share information in a manner or format that is appropriate to the information, the
intended audience and situation” is emphasized. There are some elements which could
be recognized as accessibility related too:

• In the Pillar “Scope” – understanding of “Issues of accessibility” and “What services
are available to help and how to access them”;

• In the Pillar “Manage” – understanding of “The importance of storing and sharing
information and data ethically. The role of professionals, such as data managers and
librarians, who can advise, assist and support with all aspects of information manage‐
ment.” and being able to “Demonstrate awareness of issues relating to the rights of
others including ethics, …”;

• In the Pillar “Present” – being able to “Analyse and present data appropriately” and
“Communicate effectively using appropriate writing styles in a variety of formats”.

In ANCIL - A New Curriculum for Information Literacy [13] in “Strand 8 Presenting
and communicating knowledge: Communicating your findings appropriately” there is
the learning outcome “choose an appropriate writing style, level and format for your
intended audience” and an example assessment “write different short pieces communi‐
cating the same information to different audiences for different reasons”.

Scotland National Information Literacy Framework [14] emphasize that information
literacy “…is part of the basic human right of lifelong learning” and “… there are several
assumptions that affect this right: … as technology improves access to information will
become easier and therefore negate the need for information literacy …”. Some of its
accessibility related (specific) skills are:

• ability to “… communicate/share findings in a manner or format that is appropriate
to the information, the intended audience and situation…”;
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• “ability to understand the issues affecting accessibility of sources”;
• “ability to locate and access information”;
• “access and use (documentation, accessibility, comparison with other sources)”.

As stated in the ACRL Framework for Information Literacy for Higher Education [6]
“The value of information is manifested in various contexts, including publishing prac‐
tices, access to information, the commodification of personal information, and intellec‐
tual property laws”. Furthermore, knowledge practices related to the frame “Information
Has Value” within the framework are “understand how and why some individuals or
groups of individuals may be underrepresented or systematically marginalized within
systems that produce and disseminate information”, “recognize issues of access or lack
of access to information sources” and “decide where and how their information is
published”. In the frame “Searching as Strategic Exploration” it is stated that “encom‐
passing inquiry, discovery, and serendipity, searching identifies both possible relevant
sources as well as the means to access those sources” and “experts realize that infor‐
mation searching is a contextualized, complex experience that affects, and is affected
by, the cognitive, affective, and social dimensions of the searcher”.

In ACRL Information Literacy Competency Standards for Higher Education [5],
there is Standard One, where the “access the needed information effectively and effi‐
ciently” is emphasized, and Standard Four - “The information literate student commu‐
nicates the product or performance effectively to others” - deals more with accessibility
of information. Its outcomes include:

• Choosing “a communication medium and format that best supports the purposes of
the product or performance and the intended audience”;

• Using “a range of information technology applications in creating the product or
performance”;

• Incorporating “principles of design and communication”;
• Communicating “clearly and with a style that supports the purposes of the intended

audience”.

There are two information literacy documents closely related to ACRL Information
Literacy Competency Standards for Higher Education: ACRL Objectives for Informa‐
tion Literacy Instruction [15] and ACRL Information Literacy Standards for Teacher
Education [16]. As the Standard Four in ACRL Information Literacy Competency
Standards for Higher Education best fits the concept of accessibility of information, it
was understandable that it would be present in the mentioned two documents [15, 16].

In ACRL Objectives for Information Literacy Instruction [15], Standard Four is not
addressed as “its Performance Indicators and Outcomes are best addressed by the course
instructor, rather than by librarians”. “Course instructor” refers to an individual other
than a librarian who has instructional responsibility for a class or a workshop, such as
faculty, adjunct faculty, instructor, lecturer, Web-course developer, information tech‐
nology staff person. It may be concluded that training in communicating “the product
or performance effectively to others” and consequently assuring information content
accessibility are up to the course instructor, not the librarian.

In the ACRL Information Literacy Standards for Teacher Education [16] in:
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• Standard One: “The information literate teacher education student defines and artic‐
ulates the need for information and selects strategies and tools to find that informa‐
tion.” for performance indicator “Selects tools to find information.” outcomes include
“determining the availability, accessibility, and usability of information sources”;

• Standard Two: “The information literate teacher education student locates and selects
information based on its appropriateness to the specific information need and the
developmental needs of the student.” for performance indicator “B. Selects infor‐
mation.” outcomes include “determining the intellectual and professional aspects of
choosing information sources that meet the information need appropriate for the
intended audience” and one of the examples is “selecting topical information for a
lesson plan that aligns to specific state or national standards for a specific age group;

• Standard Four: “The information literate teacher education student synthesizes,
processes, and presents the information in a way that is appropriate for the purpose
for which information is needed.” in performance indicator “Presents information”
outcomes include “choosing a communication medium and format that best supports
the learning outcomes of the task, product, performance, or practice as well as
learning styles of the intended audience” and “determining if the information repre‐
sentation is appropriate, sensitive, and responsible for the diversity (e.g., class,
cultural, disability/ability, ethnicity, race, religion, sexual orientation, etc.) repre‐
sented in the intended audience”;

• Standard Six: “The information literate teacher education student knows how to
ethically use and disseminate information.” for the performance indicator “Ethically
uses and disseminates information.” outcomes include “understanding the ethical,
legal, and socio-economic issues surrounding information and information tech‐
nology” and among the given examples there is the Individuals with Disabilities
Education Act (IDEA).

3.2 Accessibility Addressed in Information Technology Related
Standards and Recommendations

The aim of some information technology international standards is to provide guidance
in improving information accessibility for a wide range of people - persons with disa‐
bilities, older persons - when they use personal computers/ information/communication
technology (ICT) equipment and services, software, interactive systems/information
services.

According to ISO 9241-20 [17] accessibility addresses a widely defined group of
users including “people with physical, sensory and cognitive impairments present at
birth or acquired during life; elderly people (a growing percentage of the population),
who can benefit from new products and services but who experience reduced physical,
sensory and cognitive capacities; people with temporary disabilities, such as a person
with a broken arm or someone without his or her reading glasses; and people who expe‐
rience difficulties in particular situations, such as a person who works in a noisy envi‐
ronment or has both hands occupied by other activities.”

The results of content analysis of selected IT standards are presented in Table 1. In
the first column there are standards which some people (librarians, educators, common
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users of IT creating digital information content, …) may (and/or should) find interesting
in the context of information literacy and understanding of information needs of users
with disabilities. More extensive lists of accessibility related international standards can
be found in [18].

Table 1. Accessibility-related information technology standards and recommendations

(ISO) standard Information literacy context
User needs
ISO/IEC TR 29138-1:2009 Information technology-
accessibility considerations for people with disabilities-Part
1: user needs summary [24]

Understanding of accessibility needs of ICT users and
accessibility barriers which people with different disabilities
encounter when interacting with ICT systems

ISO/IEC TR 29138-2:2009 Information technology-
accessibility considerations for people with disabilities-Part
2: standards inventory [25]

Awareness of accessibility aspects defined by standards:
hardware/equipment, software, user capabilities,
environment, communications services, etc.

ISO/IEC TR 29138-3:2009 Information technology-
accessibility considerations for people with disabilities-Part
3: guidance on user needs mapping [26]

Identification of standard materials that address particular
accessibility-related user needs

ISO/IEC 24756:2009 Information technology-framework
for specifying a common access profile (CAP) of needs and
capabilities of users, systems, and their environments [27]

Understanding access issues in interactions between users
and (IT) systems

(ICT) equipment and services
ISO 9241-20:2008 Ergonomics of human-system
interaction-Part 20: accessibility guidelines for information/
communication technology (ICT) equipment and services
[17]

Planning, designing, developing, acquiring, and evaluating
information/communication technology (ICT) equipment
and services

ISO/IEC 29136:2012 Information technology-user
interfaces-accessibility of personal computer hardware [28]
User interface
ISO 9241-171:2008 Ergonomics of human-system
interaction-Part 171: guidance on software accessibility [29]

Specifying, designing, developing, evaluating and procuring
software platforms and software applications

ISO/IEC 24786:2009 Information technology-user
interfaces-accessible user interface for accessibility settings
[30]
ISO/IEC TS 20071-11:2012 Information technology-user
interface component accessibility-Part 11: guidance for
alternative text for images [31]
ISO/IEC TS 20071-21:2015 Information technology-user
interface component accessibility-Part 21: guidance on audio
descriptions [32]
ISO/IEC TR 19766:2007 Information technology-guidelines
for the design of icons and symbols accessible to all users,
including the elderly and persons with disabilities [33]
Content/media
ISO/IEC 40500:2012 Information technology-W3C web
content accessibility guidelines (WCAG) 2.0 [34]

Providing accessible web content

3.3 Accessibility Supported by Tools When Creating Digital Information Content

In today’s digital world we produce mostly digital information using various software
tools. Regarding digital information content, exploration centred on broadly used format
types – (office tools) documents, presentations, spreadsheets, and web pages.
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Table 2 contains some common rules for creating accessible text documents, presenta‐
tions, and spreadsheets [19], as well as recommendations for web content accessibility [8].

Table 2. Digital content creation rules/accessibility recommendations by format

Office tool formats (text documents,
presentations and spreadsheets)

Web content (web pages - HTML)

Do
Add alternative text to images and objects
Include closed captions for any audio or video
Avoid using floating objects
Avoid image watermarks
Avoid using repeated blank characters
Ensure all heading styles are in the correct order
Use short titles in headings
Use styles in long documents
Ensure that all slides have unique titles
Ensure that the reading order of each slide is
logical
Give all sheet tabs unique names
Increase visibility for colour-blind viewers
Use simple table structure
Structure layout tables for easy navigation
Specify column header information in tables
Specify column header rows in tables
Avoid using blank cells, rows, or columns for
formatting
Use meaningful hyperlink text

Ensure
1 Perceivable web content
1.1 Provide text alternatives for any non-text
content so that it can be changed into other
forms people need, such as large print, braille,
speech, symbols or simpler language
1.2 Provide alternatives for time-based media
1.3 Create content that can be presented in
different ways (for example simpler layout)
without losing information or structure
1.4 Make it easier for users to see and hear
content, including separating foreground from
background
2 Operable web content
2.1 Make all functionality available from a
keyboard
2.2 Provide users enough time to read and use
content
2.3 Do not design content in a way that is
known to cause seizures
2.4 Provide ways to help users navigate and
find content, and determine where they are
3 Understandable web content
3.1 Make text content readable and
understandable
3.2 Make web pages appear and operate in
predictable ways
3.3 Help users avoid and correct mistakes
4 Robust web content
4.1 Maximize compatibility with current and
future user agents, including assistive
technologies

Common software products for creating such digital documents – texts, presentations
spreadsheets - have built-in features for checking accessibility (such as MS Office
Accessibility Checker [20]), and many free resources exist for testing accessibility
available in web pages [21]. Every person creating digital content and considering
himself/herself being information literate should be aware of easy ways to check and
assure (better) accessibility.

Knowledge acquisition on accessibility, skills, and practices of assuring accessibility
of digital information content should not depend (only) on personal motivation, initiative
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and effort. These should be fostered on an institutional level. The most effective way
would designate higher education institutions (as sources of initial education for profes‐
sionals in different fields), to serve gaining additional awareness, knowledge, skills and
motivation for assuring accessibility (not only of information, but also of products,
services, and environments). This could be achieved through activities of offices for
students with disabilities, such as workshops on accessibility issues for teaching and
administrative staff (example: [22]). Another way would be to engage a faculty acces‐
sibility specialists whose role would be to [23]: increase disability awareness amongst
staff responsible for curriculum; support production teams to embed accessibility in
curriculum design and production; help to deliver individual adjustments for content;
and advise faculties and support teams.

4 Conclusion

It has been already emphasized that in the broader sense, accessibility in information
literacy related documents means ability to reach information, while the term accessi‐
bility of information has a deeper meaning and a higher importance in the context of
people with disabilities. Based on the findings, the following initial information literacy
skills related to the accessibility of information could be formulated as being able to:

• Describe (information) needs of users with different (dis)abilities;
• Recognize the importance of accessible information for users with different (dis)abil‐

ities;
• Identify ways and barriers to fulfilling information needs of users with different

(dis)abilities;
• Show different ways to provide effective and efficient access to information for users

with different (dis)abilities;
• Present information in a way accessible to users with different (dis)abilities;
• Apply tools to achieve and check accessibility of information;
• Recognize economic, legal, social and ethical aspects/issues of accessibility of infor‐

mation to users with different (dis)abilities, i.e. inclusion.

Accessibility of digital information and accessibility in general should be the focus of
both librarians (information service professionals), IT professionals dealing with IT
systems and tools used to create, store and manage information, and common IT users
generating digital information/content to foster inclusion of people with disabilities. It
is promising that accessibility-related skills are recognized as skills of a range of profes‐
sions, [35] covering subjects as: the principles of accessibility, the potential of related
technologies, and the need for e-Inclusion legislation; understanding who the users are
and how they handle the technology used; guidelines and standards on accessibility;
techniques and tools for implementing accessibility. Therefore, being familiar with,
practicing and providing accessibility of digital information content should be one of
the attributes of any information-literate person.
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Abstract. The goal of the research was to explore the specific phenomenon from the
field of visual literacy: use of images on the Facebook pages of the ten Croatian
public libraries. Using the content analysis, we created “image type” categories and
subcategories of images that are posted by librarians and determined their shares in
relation to the total number of analyzed image posts. Also, content analysis was used
to determine the various roles of these images in communication with user
community gathered around these Facebook pages. We created “image communica‐
tion role” categories and subcategories and determined their shares in relation to the
total number of analyzed image posts. While presenting the shares of “image type”
and “image communication role” categories and subcategories, we also described
examples of good practice with regard to the use of images in image posts.

Keywords: Visual literacy · Croatian public libraries · Images · Facebook

1 Visual Literacy

In the last 20 years, personal computers, Web 1.0 and, finally, Web 2.0 and social media
applications have become ubiquitous. These technologies enable fast and reliable transfer
of huge quantities of digital images to the most remote parts of the world. With the help of
digital technologies, images have inundated various aspects of everyday life. Image editing
applications such as Gimp or Photoshop, as well as social media applications such as Face‐
book, allow the democratization of digital image production, modification and distribution
[1]. Many amateurs, professionals and organizations, create and distribute increasing
amounts of images to effectively communicate and achieve their goals [2]. In view of these
circumstances, visual literacy becomes one of the most important types of literacies [3–5].
Considering visual literacy in the digital age, Messaris focused on two major technological
changes in visual media that have caused significant cultural transformations. One techno‐
logical change is the development of powerful techniques for the digital manipulation and
creation of images. The second important change is “the increasing availability of digital
networks for the dissemination of images and for public commentary about those images”
[6, p. 101]. According to Messaris, both of these technologies helped to raise levels of visual
literacy in society, and “the ability to create, manipulate, and disseminate images by means
of computers and digital networks has become ubiquitous” [6, p. 105]. Considering new
literacies, including visual literacy, Lankshear and Knobel emphasized the importance of
new or more widely accessible technological resources that support the creation,
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communication and negotiating of encoded meanings. Many different digital tools and
online publishing venues that are available today are changing the field of publishing, which
is no longer limited to text and images on paper, but can include various digital media arte‐
facts: voice and music recordings, animations, video files, digitally created and retouched
images, etc. By virtue of these circumstances, “ordinary people” are now in a much better
position to create, modify and consume high-quality media artefacts [7]. Yamada‐Rice stated
that it has become widely accepted that the advent of new technologies and media has redir‐
ected development of communication and meaning-making skills from print into the visual
Web 2.0 era, which is characterised by the growth of popular online communities such as
Facebook, Flickr, MySpace and Wikipedia. They believed that library and information
science practice is based on notions that have to be revised in relation to a changing world
of information and services [8]. From the librarian point of view, Rockenbach and Fabian
examined visual literacy as an important new literacy. They claimed that in a culture domi‐
nated by images, visual literacy skills or competencies are of special importance [4]. Spalter
and Van Dam defined digital visual literacy as the ability to create and to understand visual
materials created with a computer. They expressed the opinion that digital visual literacy is
essential in many daily life and workplace tasks and in all visually oriented disciplines.
These authors emphasized intellectual challenges related to appreciating and acquiring
digital visual literacy in schools and at colleges: the interdisciplinary nature of visual studies
and a historical suspicion of images from Plato onward [5]. Another challenge is empha‐
sized by Yamada-Rice who wrote that the visual mode is still seen as simplistic in compar‐
ison to the written mode and that current means of visual description and analysis are
outdated. They need to be revised for the visual mode of new media [8]. Avgerinou thought
that the pervasiveness of visual mass media is abundantly obvious and that “we live in an
era of visual culture, the so-called ‘bain d’ images’ (image bath), which influences enor‐
mously our perception of self and the surrounding world, our attitudes, beliefs, values, and
general life-style”. However, he emphasized that the majority of people does not necessa‐
rily have a conscious recognition of this image bath. Children are singled out by this
scholar, because although they are born in the age of TV and computer images, they do not
naturally possess sophisticated visual literacy skills. Left to their own devices, without
formal education related to visual literacy, Avgerinou is concerned that children cannot be
active receivers of visual messages able to make a critical selection between the necessary
and the unnecessary, that they cannot recognize the different functions of visual media (to
inform, persuade, instruct, entertain) and that they are not able to distinguish superficial,
glamorous and pseudo-sophisticated messages from the truly meaningful ones [9]. Although
Avgerinou spoke about children, surely, the same doubts could be raised in relation to visual
literacy of adults. When visual literacy is not a standard part of formal education, it is not an
unfounded concern.

2 Social Networks, Libraries and Use of Images

In a rapidly changing information environment, there is a constant need for libraries to adapt
their old services and introduce new services. They need to continuously identify, learn and
introduce new technologies if they want to stay relevant as knowledge and information
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intermediaries. The growth in popularity of social media applications has lead to the crea‐
tion of Library 2.0. Casey and Savastinuk remarked that the heart of Library 2.0 is user-
centered change, a model for library service that attempts to reach new users and better serve
current ones through improved customer-driven offerings. They pointed out that technolog‐
ical advances in the past several years have enabled libraries to create new services that
before were not possible [10]. Social networks are a good example of the technologies which
can give additional value to existing library services and to serve as communication infra‐
structure for establishing new services. In his review of the landscape of social networks for
libraries, King described the most important social networks: Facebook, Twitter, YouTube,
LinkedIn, Instagram, Tumblr, Pinterest, SnapChat, Vine, Google Plus, Flickr. He said that
there are two main types of content that libraries are sharing on Facebook: library news and
fun stuff. He also gave suggestions on how libraries should post to social networks. The
main rule is that they create interesting and useful content for the users. According to King,
libraries should post the following content on Facebook: information about what is
happening in the library; tips and shortcuts for using library services; photos and videos;
entertainment and fun content [11]. In 2007, a period when Facebook was less popular than
today, Charnigo and Barnett-Ellis made a study in which 126 academic librarians were
surveyed about their attitudes toward Facebook. Findings suggested that librarians are over‐
whelmingly aware of the “Facebook phenomenon.” However, the majority of librarians
considered Facebook outside the domain of professional librarianship [12]. In the mean‐
time, this attitude has changed. A few years ago, in 2011, Facebook and other social media
applications became a standard library inventory, as is visible in a study by Mahmood and
Richardson. According to that study, libraries often used Facebook and various other Web
2.0 applications, such as: blogs, RSS, instant messaging, other social networking sites,
podcasts. These tools were used for: sharing news, marketing library services, providing
information literacy instruction, providing information about print and digital resources,
soliciting user feedback [13]. We did not find any studies which explored publishing of
visual content on library Facebook pages. Although it does not explore library Facebook
pages, the study that is in some degree similar to our study is one in which a content anal‐
ysis of Facebook profile photos was conducted. Namely, Hum et al. examined identity
construction and gender roles in social networking sites by studying and comparing the
profile photographs of male and female Facebook users. Number of photos in the profile
album and the content of the main profile picture were studied by coding specific pictures
and determining if the content and amount of profile pictures differ significantly by gender
[14]. There is one more study that has some similarities with our research, although it
concerns the social network Tumblr. Bourlai and Herring explored multimodal communi‐
cation by analyzing emotional aspects of Tumblr posts. A dataset was constructed of posts
with text and images, as well as text only posts. The study is a micro-level analysis of multi‐
modal communication in a social media platform and that is one of the characteristics that
makes it similar to our study [15]. There is also one interesting study which explored styles
and types of humor in memes, i.e., picture-based posts on Facebook. This study analyzed the
rapid spreading of 1000 humorous memes in Facebook regarding the type of humor of a
specific post. Also, the study presents a list of various types of humor which could be used
as categories of content analysis of Facebook posts [16]. Among other aspects, in our study,
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we will also explore the presence of humor in image posts, although we will not go into such
detail as Taecharungroj and Nueangjamnong did.

Based on the literature research, it seems that studies with content analysis of image-
based Facebook posts are very rare. We hope that our study will be incentive to focus more
attention on that aspect of Facebook activity which is related to visual literacy.

3 The Research Goal and Methodology

In this study, the research goal was to explore use of images on the Facebook pages of
Croatian public libraries. This was done by determining how many images of certain image
types are posted by librarians. Also, we determined what are the various roles of these
images in communicating with the user community gathered around these Facebook pages.
The content analysis method was used to explore use of images on the Facebook pages of
public libraries from ten Croatian cities: Zagreb, Rijeka, Osijek, Split, Pula, Čakovec,
Zadar, Koprivnica, Dubrovnik, Vinkovci. From the Facebook page of eachpublic library
included, we analyzed 100 posts published immediately before the 13 March 2016 and
including this date. The total sample was 1000 posts. During the analysis we created the
categories and subcategories of image types for categorising images found in the posts and
for determining the shares of these categories and subcategories in relation to the total
number of image posts. Also, using content analysis, we determined what is the role that
each image has in communicating with the Facebook user community. To this end, we
created categories and subcategories for the communication roles of images and determined
the shares of these categories and subcategories in relation to the total number of image
posts. While presenting the shares of “image type” and “image communication role” cate‐
gories and subcategories, we described examples of good practice with regard to the use of
images in image posts.

It is important to note that from the sample of 1000 Facebook posts, only those posts
which contained images created or published by librarians were included in the analysis. For
example, we included posts in which there were images created by librarian using photo and
video camera or using an image editing program to make a poster, illustration or photo
collage. We also included posts in which there is an image which is not created by a librarian
(poster, illustration, postcard…) but that was chosen and published on Facebook by a
librarian. But we didn’t include posts that contain images not created or selected by a
librarian who published that post.

4 Findings

4.1 “Image Type” Categories and Subcategories

At the beginning of the analysis, we determined that among the 1000 posts in the sample
only 645 are image posts. It means that they contain static or moving images. It is impor‐
tant to note that they can also contain text, either written on the image or text written in the
text area of Facebook post in which Facebook users can write a text. The next step of the
analysis was a more detailed exploration of these 645 image posts. In the first phase of
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study, we used the content analysis of 645 image posts to create “image type” categories and
subcategories. As its name suggests, “image type” category and subcategory designates a
type of the image. After content analysis, 52 “image type” subcategories were created. After
analysis of these 52 subcategories, nine main categories were created that contain subcate‐
gories. Each of the nine main categories contains only those subcategories that designate
similar image types. The only exception is the category Miscellaneous which contains
subcategories which are unique regarding their image type and therefore could not be
grouped in a larger category.

Table 1 presents the percentage of image posts in a specific “image type” category and
subcategory. In Part 1 of Table 1 the following main categories of image types are listed:
Photo, Photo Album, Poster, Illustration, Moving Image, Miscellaneous, Cover Image,
Scanned Image, Profile Image. The largest number of image posts is in the Photo category
(24.2% or 156 images) which contains photos selected for publishing by librarians or made
by them. The average number of photos published by each library in the analysed period is
15.6. The second most popular category is a Photo Album (22% or 147 photo albums). A
photo album published in a Facebook image post usually contains more than one photo.
There is a total number of 2059 photos accessible through 147 photo albums published by
ten libraries. The largest number of Photo Album photos were published by the public
library in Rijeka - 557 photos, and the smallest number were published by the public library
in Zagreb - 30 photos. The average number of photos published by each library is 205.9
which means that this image type is frequently used in libraries. We did not analyze in
detail the content of these photos, but it seems that the vast majority of them present activi‐
ties held at libraries. The third most frequent image type is a Poster (22% or 142 posters) and
we categorised as a poster every image that contained text. The average number of posters
published by each library is 14.2. After these three image types that are convincingly most
frequent, in fourth place is an image type, Illustration (7% or 45 illustrations). In this study,
we define illustrations as drawings, i.e., non-photo visual content that does not contain any
text. The average number of illustrations published by each library is 4.5. As well as illus‐
trations, there is the same share of images in the category Moving Image (7% or 45 moving
images), which contains videos and various types of animations. In sixth place, regarding the
frequency of publishing, are images in the category Miscellaneous (6% or 39 images), which
contains items such as photo collages, logos, postcards. Cover image (5.1% or 33 cover
images) is the next category of image types and it designates images that are placed on the
top part of the Facebook page. By virtue of their visually dominant location on the Face‐
book page, cover images have a great influence on the impressions of Facebook page visi‐
tors. Only one cover image at a time can be visible on top of the Facebook page. Each
library has changed the cover image approximately three times during the analysed period.
If we take into account their visual prominence, then profile images are similar to cover
images because they are also located on the top of the page, positioned at the left edge of the
cover image. The Profile Image category is the least popular with 1.2% or 8 profile images
published by libraries. Cover and profile images can be photos, illustrations, posters or any
subcategory of images from the Miscellaneous image type. They can also be scanned
images. Scanned Image is another “image type” category that we established. By its
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frequency - 4.7% or 30 scanned images - this category follows after the Cover Image cate‐
gory. All the scanned images that we encountered during the analysis were scanned book
covers. The main function of these images is to promote specific books in the library.

Table 1. Percentage of image posts in a specific “image type“ category and subcategory

Part 1: Percentage of image posts in a
specific “image type” category

Part 2: Percentage of image posts in a specific
“image type” subcategory

Image type category Percentage Image type subcategory Percentage
Photo 24.2 Photo Album (Facebook Phot.) 21.2
Photo Album 22.8 Regular Photo 20.6
Poster 22 Poster (Illustration) 11.6
Illustration 7 Poster (Photo) 7.3
Moving Image 7 Illustration 7
Miscellaneous 6 Video 4.8
Cover Image 5.1 Scanned Image (Illustration) 2.8
Scanned Image 4.7 Poster (Text) 2.6
Profile Image 1.2 Cover Image (Photo) 2

The remaining 44 subcategories 20.1

Part 2 of Table 1 presents 9 subcategories of image types with the largest amount of
image posts. The most populated subcategory is Photo Album (Facebook Photos) with the
share of 21% in the total number of image posts (645). Apart from this “image type”subca‐
tegory which designates photo albums stored on Facebook, we established another subca‐
tegory for the photo albums stored on Flickr, a picture gallery site. However, the share of
Flickr photo albums in image posts is significantly lower (0.5% or just 3 photo albums) and
only the library in Koprivnica is storing albums on Flickr. The second most frequent image
type is Regular Photo (20.6% or 133 photos) and it designates photos made by librarians or
non-librarians without added text and illustrations. There are also Regular Photo variants; for
example, there is a Photo (Installation) image type which designates regular photos with a
specific content: arranged objects in the photographed scene. One example is a library card
inserted between book pages on the library shelf. This photo is accompanied with the text
in which library membership is promoted. Other variants of Regular Photo image type are
photos with specific content: poster on the wall, exhibition billboard, book text, newspaper
text, scene from TV screen, paper drawing. But there are very few photos in these variants
of Regular Photo image type and therefore they are not individually presented in Part 2 of
Table 1. Poster (Illustration) is a subcategory of image type which is very frequent - it is in
third place, according to the frequency of the images of this type (11.6% or 75 posters). As
its name suggests, these images are posters (images with text) and the most significant image
content of these posters are illustrations. There are other variants of Poster image type:
Poster (Photo) which are posters that have photos as its most significant image content (7.3%
or 47 posters); Poster (Text) which are posters that contain only text without images (2.6%
or 17 posters); Poster (Mix) which are posters that have photos and illustrations as its most
significant image content (0.5% or 3 posters). Illustration is more popular image type (7%
or 45 illustrations) and, as we already mentioned, it is the image which contains drawings,

Visual Literacy in Library Practice 195



i.e. non-photo visual content, and that does not contain any text. Video (4.8% or 31 videos)
is one of the subcategories of the category Moving Image. Other subcategories of the
Moving Image category are significantly less popular than the Video subcategory: Regular
Animation (0.8%), GIF Animation (0.5%), Image Presentation (0.5%), Animated Text
(0.3%), Animated Photos (0.2%). GIF animation is animation stored in GIF file format; it is
usually short and continuously repeats itself. Image Presentation is a sequence of images
with or without accompanying sound and text. Animated Photos is a sequence of photos
with or without accompanying sound and text. The camera zooms in and out around these
photos. Among popular subcategories of image types are also two variants of scanned
images: Scanned Image (Illustration), 2.8%, and Scanned Image (Photo), 1.4%. The former
subcategory designates images of scanned book covers whose most significant image
content is presented with illustration(s), and later subcategory designates scanned book
covers whose most significant image content is presented with photo(s). Among popular
subcategories are also two variants of cover images: Cover Image (Photo), 2%, and Cover
Image-Poster (Illustration), 0.9%. Former subcategory designates cover images whose most
significant visual content is presented with photo(s), and later subcategory designates cover
images that are posters whose most significant visual content is presented with illustra‐
tion(s). Photo Collage (1.9%) is another „image type“subcategory, which designates images
of many small photos arranged as one photo. Some of the more popular categories are Logo
(1.7%) and Comic Book (1.1%). The former subcategory designates logotypes of various
institutions or events, and the latter subcategory designates comic book frames. For
example, in one of these frames a comic book character is reading a book while sitting on the
airplane wing. In the text area of the Facebook post, a librarian wrote a comment about this
image: “Imagination can do anything!”. Apart from the nine most populated subcategories,
which contain 79.9% of image posts, the remaining 44 subcategories contain just 20.1% of
image posts.

4.2 “Image Communication Role” Categories and Subcategories

In the second phase of the study, we used the content analysis of 645 image posts to create
“image communication role” categories and subcategories. As its name suggests, “image
communication role” category and subcategory designates a communication role of the
image. After content analysis, 58 subcategories were created. After analysis of these 58
subcategories, six main categories were created that contain these subcategories. Each of the
six main categories contains those subcategories that perform similar communication roles.
The only exception is the category Miscellaneous which contains subcategories which are
unique with regard to their communication role and therefore could not be grouped in some
larger category. It is important to note that each image post can have more than one commu‐
nication role. In that case the same image post will be categorised in more than one “image
communication role” subcategory. Therefore the sample for this part of the analysis was not
the total number of the image posts (645) but the sum total of all instances when image
posts were categorised in a specific “image communication role” subcategory(826).

Table 2 presents the percentage age of image posts in a specific “image communication
role” category and subcategory. In Part 1 of Table 2 six main categories of communication
roles are listed.
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Table 2. Percentage of image posts in a specific “image communication role” category and
subcategory

Part 1: Percentage of image posts in a specific
“image communication role” category

Part 2: Percentage of image posts in a specific
“image communication role” subcategory

Im. Communication role
category

Percentage Im. Communication role
subcategory

Percentage

Book promotion by librarians 27.4 Presentation of activity in library 9.1
Presentation of various activities 23.6 Presentation of non-librarian

activity in library
8.7

Announcement of various
activities

18.3 Announcement of activity in
library

8.5

Anniversaries 13.9 Announcement of non-librarian
activity in library

6.4

Miscellaneous 12.1 Anniversary (general) 4.8
Library information by librarians 4.7 Humorous comment 4

Scanned book cover 3.3
Anniversary of death 3.1
The remaining 50 subcategories 52.1

The largest number of image posts is in the “Book promotion by librarians” category
(27.4% or 226 images). This category contains image posts with a communication role to
promote books, reading and learning. The second most popular category is “Presentation of
various activities” (23.6% or 195 images). This category contains image posts with a
communication role to present various activities of librarians and non-librarians in the
library and outside the library. Similar to this category is the category “Announcement of
various activities” (18.3% or 151 images) which contains image posts with a communica‐
tion role to announce various activities of librarians and non-librarians in the library and
outside the library. In fourth place is the “Anniversaries” category (13.9% or 115 images)
which contains image posts with a communication role to bring attention to specific
phenomena (persons, events, places) through various types of anniversaries (birth date, date
of death, important event). We already mentioned that the “Miscellaneous” category (12.1%
or 100 images) contains subcategories which are pretty unique regarding their communica‐
tion role. The “Library information by librarians” is the least popular category (4.7% or 39
image instances). It contains image posts with a communication role to inform about various
aspects of library services and development, such as: library membership promotion,
working hours, borrowing conditions.

Part 2 of Table 2 presents eight subcategories of “image communication roles” with the
largest amount of image posts. The four most populated subcategories are announcements
and presentations of librarian and non-librarian activities in libraries. Together, these subca‐
tegories comprise 32.7% or 270 image posts. In fifth place (4.8%) is “Anniversaries
(General)” subcategory, which designates image posts about different types of anniversa‐
ries, excluding birth, death and specific day, week and year anniversaries. For example, in
this subcategory are image posts about the anniversary of the establishment of the organi‐
zation “Matica Hrvatska” or the anniversary of the establishment of the city of New York.
Next, there is the “Humorous comment” subcategory and it designates image posts which
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use humor to inform and comment on books, reading, bookworms and various similar
topics. In these image posts we often found a very skillful combination of image and text.
For example, there is a post with an image in which the American Statue of Liberty reads a
book. The following text is written on the image: FREADOM. The letters “READ” in this
word are painted with a different color than other characters. Therefore, the visual message
of this text-image is that reading is the road to freedom. Humorous effect in image posts is
often achieved when the librarian publishes an image and writes an accompanying text. For
example, there is an image post with an image of a handsome young man sitting between
library shelves and reading a book. A librarian wrote the following accompanying text:
“Girls, if you are looking for quality content, drop in to our library. Walk around shelves and
you will find everything”. We also found out that in different libraries there is a large differ‐
ence in the frequency of use of image types with the same communication role. For
example, while one library published humorous image posts ten times, six libraries did not
publish that kind of image post or published it just one or two times. Apart from the eight
most populated “image communication role” subcategories, there are 50 other subcatego‐
ries, which comprise 52.1% of image posts. Among them is “Librarians inviting users to join
projects” subcategory (2.3% or 19 posts). In one of these projects – “Blind date with books”
- librarians connect users with books in the following way: a book is wrapped in paper which
prevents the user from identifying the book. However, a citation for the book is written on
the wrapping paper. The user must rely on this citation to select an unknown book for
reading. This project is presented with text and photos of the wrapped books with citations.
Apart from individual photos of books there is also a Facebook post in which a photo collage
is published, composed of photos of wrapped books, the project poster and photos of users
examining wrapped books. Another interesting subcategory is “Placing books and reading
in positive context” (2.2% or 18 image posts). An example of the image post in this subca‐
tegory is an image post containing a photo of Bob Marley reading a book in a bus. A
librarian wrote an accompanying text: “Always with book and guitar…”. There is a subca‐
tegory “Reading benefits” which designates image posts in which the diverse types of
reading benefits are promoted, including: literacy, empathy and personality development;
acquiring of knowledge and ideas; the connection between kindred spirits; cure for lone‐
someness; reading as a connection with handsome persons. An interesting finding is that the
following reading benefit has been by far the most frequently accentuated benefit in image
posts: reading as the solution for bad weather. There are 16 image posts that suggest to
library users to read or visit a library and find a book to read when the weather is bad.
Another interesting subcategory is “Citations of famous people”. It designates image posts
containing images with citations of famous writers, philosophers or other people from other
professions. Finally, there is a subcategory “Curiosities in libraries”. Image posts in this
subcategory are mainly photos which present interesting situations in the library. For
example, there is an image post containing a photo with a scene of two dogs in the library.
A librarian wrote an accompanying text: “We think that we should open a new department
for this crew…”. There are many other interesting subcategories, but unfortunately there is
not enough place to present them in more detail.
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5 Conclusion

Through the research in this study, we acquired various insights about a specific phenom‐
enon from the field of visual literacy: use of images on the Facebook pages of the ten
Croatian public libraries. These insights could be helpful to advance understanding of the
visual literacy skills and practices of Croatian librarians. Using content analysis, we deter‐
mined “image type” categories and subcategories of images that are posted by librarians and
their shares in relation to the total number of image posts that were analyzed. After content
analysis, 52 “image type” subcategories were created. Nine main categories were created
that contain these subcategories: Photo, Photo Album, Poster, Illustration, Moving Image,
Miscellaneous, Cover Image, Scanned Image, Profile Image. The results clearly show that
in communication with the Facebook community, photo is by far the most used image type
- 24.2% of image posts contained photos and 22.8% of image posts contained photo albums.
This could be an indication that librarians have sufficient knowledge and skills to create and
use photos to communicate with users. However, concerning the huge popularity of photos
in library Facebook pages, librarians could benefit from educational programs in which
advanced skills of photo creation, modification and use are taught. These educational
programs could raise their knowledge and skills to a higher level. Some topics of this educa‐
tional programs could be: use of manual settings of photo camera; use of lighting equip‐
ment to make better photos; knowledge of resolution, bit depth, digital formats, organisa‐
tion and storage of photos; techniques for enhancing the appearance of photos: contrast and
color regulation, sharpening and blurring, retouching, resizing, compression. Posters are the
next most popular image type used for communication with users - 22% of image posts
contain posters. We categorised as a poster every image that contains a text. This means that
to produce a poster the librarian needs to know how to combine text and images. The poster
could also contain a combination of more than one image; therefore, to produce a poster the
librarian also needs to know how to combine images. To be able to do that, they need to
know how to use software tools in which posters could be made, for example, free, open
source software GIMP and Scribus, or proprietary software Photoshop. They should also
become acquainted with various examples of well done posters. Therefore, they would
benefit from educational programs about poster design and history. It is important to note
that 52.7% of posters found in analysed image posts, contained illustrations. Additionally,
the illustrations were also contained in 7% of all image posts. Therefore, the knowledge and
skills related to the creation, modification and combination of illustrations could also be
beneficial to librarians. For that purpose, they should learn to use software tools for creation
and manipulation of illustrations such as Inkscape (free, open source), Illustrator (propri‐
etary), as well as GIMP or Photoshop. There are not many videos (7%) and animations (less
than 1%) in image posts. The educational programs that present the knowledge and skills to
find and use this kind of media content could also be beneficial to librarians.

Content analysis was used to determine the various roles of images in communicating
with the user community gathered around library Facebook pages. We determined “image
communication role” categories and subcategories and determined their shares in relation
to the total number of image posts that were analyzed. After content analysis, 58 subcate‐
gories were created. Six main categories were created that contain all of these subcatego‐
ries: Book promotion by librarians, Presentation of various activities, Announcement of
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various activities, Anniversaries, Miscellaneous, Library information by librarians. So many
categories and subcategories are convincing proof of rich, thematically diverse communi‐
cation of librarians with Facebook users. For example, there are many diverse subcatego‐
ries in the category “Miscellaneous”, including: Humorous comment, Curiosities in libra‐
ries, Local history, Eros. Image posts in each of these subcategories are evidence of specific
communication messages that librarians communicate to their users. For example, in the
subcategory “Humorous comment”, librarians are communicating humorous comments
which are often related to books, libraries and reading. In that way librarians can enhance
their relationship with library users and help to create an attractive and positive public image
of the library. In communicating with users, image posts in various other “communication
role” subcategories support various goals of libraries: to educate, to inform, to entertain.
Sometimes the same image post can support two or more library goals. The “image commu‐
nication role” categories and subcategories that were created in this study could be helpful
for librarians to become acquainted with rich existing communication practice of libraries
on Facebook, and also to think about the various types of communication messages they
could create in their own practice. We also described “examples of good practice” with
regard to the use of images and text in image posts. These specific examples of good prac‐
tice could also be inspirational to enrich the Facebook activities of other librarians. When
we talk about “examples of good practice”, we think about examples of specific Facebook
image posts in which text and images are skilfully used to communicate to users some
specific messages. They are models that could help other librarians create more effective and
interesting Facebook content.

We hope that many findings from this study will be valuable for better understanding
of visual literacy practices in library Facebook pages and that they will serve as an incen‐
tive and foundation for further research. For example, the “image type” and “image commu‐
nication role” categories and subcategories that we created could be used for analysis in
other similar studies. These categories and subcategories can also be a foundation for the
refinement and further development of a system for categorisation of images and image
posts on Facebook and other social networks or various image publishing systems.
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Abstract. During the last decade methods and tools for information seeking (IS)
have changed dramatically. In order to help students in their IS process teachers
should be information literate themselves. There is a lack of research on teachers’
perceptions and patterns of IS. Only a few studies have focused on teachers’ infor‐
mation seeking behavior (ISB). The aim of the current study is to explore primary
school teachers’ perceptions of information literacy (IL), their IL skills, the sources
and tools they use to share information and their usage of libraries. The study contrib‐
utes to the understanding of ISB of primary school teachers and identifies the main
problems and challenges they face, and the knowledge and skills needed to teach IS.
Furthermore, it provides an understanding of teachers’ views and beliefs concerning
IL, the tools that they employ in order to educate students, the problems they
encounter, as well as their perceptions about libraries.

Keywords: Information seeking behaviour · Primary teachers · Evaluation
information resources · Teachers’ perceptions · Digital skills · Information
literacy · Digital literacy · Information retrieval · Media literacy

1 Introduction

One major goal of 21st century teachers of all grades is to be able to teach information
literacy (IL) skills to students. Although to be in a position to help their students, teachers
must be qualified with IL skills. There are not many studies exploring teachers’ information
seeking behavior (ISB) and patterns [1, 2]. For example, the research of Bredenoort [3]
proved that Dutch primary teachers are not familiar with teaching IL skills to students.
However, Fogget [4] argues that students should have already acquired IL skills from their
primary education. New generation’s children use technological media extensively outside
school but there is a gap in education. Most of the teachers do not integrate new media into
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the curriculum [5]. So, IL instruction is important for teachers in order to provide better IL
knowledge and skills to their students.

The paper is divided into three sections. The first section provides a literature review.
The second describes the methodology used in this study and provides the results of the
study. Finally, the conclusions are presented.

2 Literature Review

2.1 Digital Information Literacy as a New Challenge for Primary Teachers

The development of new technologies has totally changed the way people learn. Before we
discuss the ISB of primary teachers it is important to understand the terms IL and digital
literacy (DL). According to ALA [6] (1989) IL is a set of abilities: “To be information
literate, a person must be able to recognize when information is needed and have the ability
to locate, evaluate, and use effectively the needed information… Information literate people
are those who have learned how to learn. They know how to learn because they know how
knowledge is organized, how to find information, and how to use information in such a way
that others can learn from them. They are people prepared for lifelong learning, because they
can always find the information needed for any task or decision at hand.”

Moreover, in 2001, ACRL [7] stated that “Information literacy encompasses more than
good information-seeking behavior. It incorporates the abilities to recognize when informa‐
tion is needed and then to phrase questions designed to gather the needed information. It
includes evaluating and then using information appropriately and ethically once it is
retrieved from any media, including electronic, human or print sources.”

Furthermore, DL is “the skills, knowledge and understanding that enables critical, crea‐
tive, discerning and safe practices when engaging with digital technologies in all areas of
life” [8, p. 19]. The ability to find, and evaluate reliable and relevant information is a dimen‐
sion of DL [8].

According to Frailon, Schulz and Ainley [9] IL is described as “an individual’s ability
to use computers to investigate, create and communicate in order to participate effectively
at home, at school, in the workplace and in society” (p. 17). Authors mention that IL is
assisted by three abilities: knowing about and understanding computer use, assessing and
evaluating information, and managing information (p. 19).

2.2 Teachers’ Information Literacy Skills and Information Seeking Behavior

Most of the studies focus either on specialized categories of teachers such as geography
teachers or on secondary and higher education teachers [1, 10–12]. Bisto and Fourie [11]
surveyed prospective geography teachers in Lesotho and found that their information
seeking behavior is confined to traditional information sources because teachers had limited
literacy skills. Similarly, Probert [10] investigated 148 teachers’ understanding of IL in New
Zealand. The majority of the participants connected IL only with ICT. Only a few had a
good understanding of the concept, though even fewer mentioned having that IL improved
the skills of students.

How Primary Teachers in Greece Seek Information 203



Lee, Reed and Laverty [13] studied 524 graduating pre-service teacher’s knowledge of
IL concepts, the teaching methods of IL and the role of the library and teacher-librarian. The
participants had low IL skills, and as expected were not feeling prepared to teach IL to
students. Concerning the library, the majority of the participants used it as the place to select
books and not as a place for teaching specific research or information skills.

On the other hand, Merchant and Hepworth [14] found that teachers in two UK schools
were information literate due to their personal interest in information and the role it can play
in teaching. Although, they were not able to transfer their skills and attitude to their students
in order to create information literate pupils. Finally, the study of Diekema and Olsen [15]
is one of a few that studied the practices of 24 primary and secondary (K-12) teachers on
finding, keeping and re-defining information. The majority of the participants used Google
search engine to acquire information for teaching. So, from all of the above, it is clear that
there is an urgent need for investigation of primary teachers’ IL skills and ISB. In the next
section we present the methodology and the results of our research.

3 Current Study

3.1 Methodology

A literature search was carried out to identify previous studies and to provide background
to this research. A questionnaire was used as a method to collect data on primary school
teachers’ ISB. The questionnaire consisted of open, closed-ended and Likert scale ques‐
tions and was divided into four sections: (a) demographics, (b) the use of computers and
libraries as tools to search, locate, and retrieve information, (c) use and evaluation of
sources, and (d) the use of online IL programs. Also, micro-qualitative data was collected
from teachers.

In order to carry out the survey, researchers randomly selected two Greek
regions, the Region of Crete (http://www.crete.gov.gr/) and Central Macedonia
(http://www.pkm.gov.gr/), from the total of thirteen regions of Greece. These two
regions collectively have more than 2000 primary schools with more than 14,000
teachers (see the available information at http://kmaked.pde.sch.gr/site/ and http://
kritis.pde.sch.gr/, as of 9th of May 2016). The questionnaire was distributed
randomly to teachers in eight primary schools, four in each region, after obtaining
access from the authorities. The total population of the eight primary school
teachers was 72 teachers of whom 59 (81,95%) responded to the survey. Data
collection was accomplished from February to May 2016. SPSS vs 20.0 was used
for the data analysis.

3.2 Results

Description of Participants Characteristics
The Use of Computers and the Role of Libraries in Searching and Retrieving Infor‐
mation. Data analysis showed that teachers are not experts in the use of computers. 13.5%
(8) stated that they are novices or beginners (13,8%, 8). 32,2% (19) stated that they have
good knowledge of how to use computers. Only 37,3% (22) stated that they have a very good
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knowledge of using computer devices, while 3,5% (2) reported that they are expert users
(Tables 1 and 2).

Table 1. Participants’ age and gender

Variable Group % N
Gender Male 32,2 19

Female 67,8 40
Age 25–35 33,9 20

36–45 39,0 23
46–55 20,4 12
56–65 6,7 4

Table 2. Participants’ education and work experience

Variable Group % N
Education
level

University 71,2 42
Master 25,4 15
Ph.D. 3,4 2

Working
experience

Less than 10
years

37,3 22

10–20 years 47,5 28
21–35 years 15,2 9

Faculty Teacher 69,5 41
English 13,5 8
Music 10,2 6
Arts 6,8 4

Class grade 1st 15,3 9

2nd 13,5 8

3rd 11,9 7

4th 15,3 9

5th 13,5 8

6th 11,9 7
all 18,6 11

Most of the teachers (67,8%, 40) do not visit libraries at all. Some of them stated that from
time to time they use online library services like its website, or the online catalog, or look
up information in library social media profiles. 3,5% (2) visit a local library once or twice
per year and 13,5% (8) visit a library two to three times in a semester. On the other hand, no
one visits a library weekly and only 15,2% (9) of them two, to a maximum of three times per
month. Teachers who visit libraries stated that sometimes they learned new ways of looking
for information and that library staff was helpful in teaching them how to use services for
retrieving information. Only a handful of people mentioned that either “I did not learn
anything new” or “the info that I’ve got were not up to date”.
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37,3% (22) of teachers use a library online catalog, while 62,7 (37) do not. Teachers
revealed that when they use an online catalog they are not familiar with the tool; they feel
that they need training and they search only for fiction:

“I try to use my local library catalog but it seems to me that it comes from a different time. Too old,
to difficult to use it and always wonder if it is worth using it” (female, 29)

“…librarians always are helpful… I need them (librarians) to come to school and not visit the
library. When you have Google, then you have to think differently in order to persuade teachers to use
library’s online catalog…” (female, 34)

“…does still exists (the catalog)? I thought that in our days everything are on the Web!” (male, 36)

When it comes to searching for information, most participants preferred the Web.
However, they also needed guidance in using the Web, as well as in using library cata‐
logues properly:

“I prefer the Web. Easy to use and always I find something useful” (female, 41)

“Retrieving current information from the library catalog is not easy. I lack in knowledge to use it. I
need someone to guide me how to search, retrieve and evaluate information. I should seek guidance
how to use the Web as well. I feel relaxed when I am using a library catalog while anxious when I
have to seek information from the Web that I do not trust” (female, 47)

54,3% (32) of respondents learned to use, search, retrieve and evaluate electronic infor‐
mation resources by themselves, while 25,4% (15) learned during their studies. 13,5% (8)
asked help and guidance from their colleagues, while 6,8% (4) attended seminars. Teachers
stated that “keeping in touch with the local library”, “build relations with librarians” and
“seeking advice from the experts (librarians)” is the best way to learn and advance their
knowledge in the subject.

Finally, teachers feel that when it comes to searching for information, search engines
and the Web are their first options since they do not know where else to seek information
(79,7%, 47). 78% (46) mentioned that they believe search engines are reliable tools for
retrieving information; 67,8% (40) said that they became a routine of their everyday life,
and that search engines are convenient to use (61%, 36).

Use and Evaluation of Sources. Data analysis revealed that 20.4% of teachers did not
use online journals at all, 39% used them to a small extent, 15.2% to some extent, and
25.4% to moderate extent. 35.6% did not use libraries and printed materials at all. 35.6%
used them to a small extent, 16.9% to some extent, and 11.9% to a moderate extent.
47.5% did not use online databases at all; 23.7% used them to a small extent. 23.7% used
them to some extent, and 5.1% used them to a moderate extent. The Web was used to
some extent by 35.6% of teachers, to a moderate extent by 25.4% and to a large extent
by 39% of the teachers. 33.9% of teachers did not use social media at all. 15.2% used it
to a small extent, 40.7% to some extent, 5.1% to a moderate extent, and 5.1% to a large
extent. 5.1% of the teachers did not use friends as information sources. 23.7% used them
to a small extent, 40.7% used them to some extent, 25,4% to a moderate extent and 5.1%
to a large extent (see Fig. 1).

Source evaluation was assessed by the teachers in the following ways: 11.9% consid‐
ered reference catalogues somewhat important; 59.3% considered them quite important;
5.1% thought they are very important; and 23.7% found them extremely important.
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Information objectivity was assessed in the following way: 5.1% - somewhat important;
23.07% - quite important; 39% - very important; 32.2% - extremely important. The date of
publication was somewhat important for 47.5% of the teachers, quite important for 23.7%,
very important for 16.9% and extremely important for 11.9%. Clarity and organization was
somewhat important for 1.6%, quite important for 40.7%, very important for 47.5% and
quite important for 10.2%. The teachers considered author reliability in the following ways:
unimportant - 3.4%; somewhat important - 15.2%; quite important - 5.1%; very important -
35.6%; and, extremely important - 40.7% (Fig. 2).

Teachers stated five main points they take into account when they evaluate a source
from the Web. These are: the existence of references and a bibliography (they tend to
trust information when they see a list of references or/and a bibliography); Information
objectivity; the date of publication of the source (they look for current publications); the
clarity of information and organization structure of the source; and, they stated as
extremely important, the author reliability factor.

Only a small number of teachers mentioned that reasons for trusting sources on the
Web include the owner of the website, the organization that hosts the source, authors or
site communication details, how reliable is the organization and the use of adverts in the
page source.

Most of the teachers prefer to search information on the web by using keywords
(84,8%, 50), browsing by subject (69,5%, 41), using Phrase in Quotations (49,2%, 29),
using Boolean operators (6,8%, 4), and truncation (6,8%, 4). The vast majority of
teachers (93,2%, 55) search within the first page of results retrieved from a search engine.

Even though teachers reach a dead end by using keywords, their first option to refine
their search strategy is to change keywords and perform the search again. The majority

Fig. 1. How often you use these information sources to find material
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of them, as shown in Fig. 3, very often or always use other keywords and restart their
search in order to find the required information. It is obvious that there is a lack of
knowledge and approach of how to build a research strategy, how to search effectively
and retrieve the required information.

Fig. 2. Evaluation of a source (what is most important)

Fig. 3. Information seeking behavior: strategy in case of no results
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Teachers who stated that they use Boolean operators, also stated that in case of no
results, sometime or very often they use advanced search techniques and Boolean oper‐
ators to refine their search.

Many teachers use “other ways” if they fail to retrieve information such as use of
the library website, the online catalog, databases search, search portals and repositories
that the Ministry of Education has developed, as well as some mention of the sites of
the National Documentation Centre and the Educational Authorities portals. Also,
teachers revealed that most often they ask for help and assistance from colleagues,
followed by friends and family members (Fig. 4).

The main difficulties faced during the IS process varied. For example, Internet
connectivity was sometimes a problem for 47.4% of the teachers, seldom for 40.07%
and very often for 11.9%. Long search time was faced sometimes by 40.7%, very often
by 30.5%, always by 5.1% and seldom by 23.7%. Teachers also reported that they could
not find related sources (35.6%) and 23.7% quit when relevant materials were not found.
15.2% felt that very often they do not know relevant search strategies.

The Use of Information Literacy (IL) Programs. 15,2% (9) of the teachers do not
know exactly what information literacy is and how they can assist people in libraries or
any other settings. 71,2% (42) never heard of any information literacy programme or a
website that provides information about IL. They stated that they can use a programme,
website or service that offers IL tools as far as it is easy to use and can meet their needs.

20,4% (12) mentioned that they know the Callisto IL service (http://
callisto.lib.teithe.gr/) of the Library of the Alexander TEI of Thessaloniki and stated that
whenever a need arises they use it. Those using this service stated that it is very useful

Fig. 4. Difficulties you face during information seeking
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but it is designed for university students and it is difficult to teach it to primary school
children.

The most common syntax tool for Bibliographic references is APA, used by 54,3%
(32), followed by Harvard by 39% (23). It is worth mentioning that 28,8% (17) of
teachers mentioned that they do not know any bibliographic reference system. Some of
them stated that

“there is not a need to use, so I did not learn…”,
“I used to use one during my studies but since then never needed”.

Teachers who used a bibliographic reference system mentioned that they would like
to use a bibliographic reference tool to help them as far as it is provided for free from
their educational authority or any other educational body. Regarding the question asking
if they seek advice from the library or search a library website to find a bibliographic
tool, only a very few people stated that they did so in the past.

4 Conclusions

The results of the study showed that primary school teachers have quite fragmented
understanding and skills of information literacy. Most of the teachers do not visit libra‐
ries and they are not experts in the use of computers. The Web was the most preferred
source for looking for information. They also used library websites, online catalogs or
social media as a source for information, but they needed training for that. The majority
of teachers learned to use, search, retrieve and evaluate electronic information resources
by themselves. However, they also mentioned that they learned these skills during their
studies, ask help and guidance from their colleagues, and some of them also attended
seminars. The majority of teachers believed that search engines were reliable and
convenient tools for retrieving information and were part of their everyday life.

The main criteria for evaluating Web information sources were: the existence of
references and a bibliography, information objectivity, date of publication, clarity of
information and organization structure of the source, and the author reliability factor.
Most of the teachers preferred to search information on the web by using keywords,
browse by subject, use ‘phrase in quotations’, Boolean operators and truncation.
Teachers mentioned that most often they ask for help and assistance from colleagues,
followed by friends and family members.

The main difficulties faced during the IS process varied. For example, Internet
connectivity was sometimes a problem; sometimes they faced long search times, or they
couldn’t find relevant sources. Several teachers did not know exactly what information
literacy is and how they can assist people in libraries or any other settings. The majority
of them were not familiar with information literacy programmes or websites. APA and
Harvard were the most used bibliographic reference systems, but teachers’ knowledge
and skills needed improvement here as well. The study revealed that there is an urgent
need to support the development of primary school teachers’ information literacy skills
that they can help students to become information literate.
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Abstract. This paper presents results from the Academic Reading Format Inter‐
national Study (ARFIS), the largest investigation of university students’ behav‐
iors and attitudes towards reading their academic texts on electronic screens and
print. These questions are examined: ‘When engaging with their academic mate‐
rial, do students’ format preferences and behaviors vary across cultures?; How
do their behaviors and attitudes compare among an international sample?; And
how does the language of the reading impact format preferences?’ Amalgamated
results from nearly 10,000 students in 19 countries show a consistently strong
preference for print format, and most respondents do not feel the language of the
text impacts their format preference, but an examination of country responses
helps illustrate the subtle differences between them. This topic has special rele‐
vance to librarians and educators as we search for the correct balance of print and
electronic resources in our collections and syllabi.

Keywords: Print reading · Electronic reading · Academic reading · International
studies · College students’ readings

1 Introduction

Current discussions among many educators, administrators, policy makers, and the
media often assume that digital technology will soon replace paper-based media in a
historical progression from clay tablets and parchment. However, most studies of
students’ reading format preferences show that they still prefer print over digital for their

The original version of this chapter has been revised. After publication of the original paper it
came to the authors’ attention that the Chinese translation of question 10: “I prefer electronic
textbooks over print textbooks,” was inverted to read “I prefer print textbooks over electronic
textbooks.” Therefore, Figure 3 and the related discussions on pages 220–221 and 227, were
incorrect. The erratum to this chapter is available at DOI: 10.1007/978-3-319-52162-6_72

© Springer International Publishing AG 2016
S. Kurbanoğlu et al. (Eds.): ECIL 2016, CCIS 676, pp. 215–227, 2016.
DOI: 10.1007/978-3-319-52162-6_21
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academic readings. They believe their comprehension and retention of the subject matter
are greater when they read their assignments in print, but generally like the convenience
and accessibility of electronic.

This study investigates whether students’ reading format preferences vary or main‐
tain consistency across multi-national student populations. It presents results from the
first round of the Academic Reading Format International Study (ARFIS 1) which
includes responses from 9,279 graduate and undergraduate students in all fields of study
from 19 countries on four continents. Researchers in over a dozen additional countries
are currently collecting data for an expanded study (ARFIS 2) to be analyzed in 2017.

This study investigates the following research questions:

• When engaging with their academic material, do students’ format preferences and
behaviors vary across cultures?

• How do their behaviors and attitudes compare among an international sample?
• How does the language of the reading impact format preferences?

2 Review of the Literature

There are many studies in the literature on students’ reading format preferences at indi‐
vidual institutions. This section reviews some of the international comparative studies,
and the background to the current study.

Liu and Huang explored gender differences of format attitudes among Chinese
students in their study of 203 graduate and undergraduates in various disciplines [1].
They found that both males and females preferred print, but females’ print preference
was much stronger – 73.2% to 51.3% respectively. They also found that both genders
annotated their print documents much more often than electronic documents. They then
compared their results to Liu’s earlier study of American students [2] and found that
while both cultural groups preferred print over electronic, the Americans’ preference
was more pronounced (89.4%), than the Chinese (64.5%) [1].

Content analysis was applied to essays produced by a sample of 24 graduate students
at the University of Udine, Italy, on the advantages and disadvantages of reading and
writing in print and electronically [3]. Students described several facets of paper’s
advantages: easier to focus, easier to annotate, produces less eyestrain, is more portable
and allows “more freedom of movement and postures” [3, p. 47]. A major advantage of
reading electronically is the ease of searching and locating specific terms and topics
within the text. Overall, students reported that reading on paper is a much more multi-
sensorial experience than reading electronically.

Aspects of Fortunati and Vincent’s study [3] were replicated in Finland [4],
Germany, and the United Kingdom [5] with very similar results. These studies do not
look exclusively at academic reading but include a very broad definition and context for
reading and writing. All authors suggest that format preference is dependent on the
purpose of the specific task and therefore caution against adopting a “dichotomy of paper
vs. screen or pen vs. keyboard” [5, p. 419]. Acknowledging this observation, the current
study looks specifically at format preferences and behaviors when reading materials for
academic tasks.
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Linguistics Professor Naomi Baron has written extensively on the impact of modern
technologies on reading and educational practices, most comprehensively in her book
Words onscreen: The fate of reading in a digital world [6]. She reports results from her
surveys of American students in 2010 and in 2013, and compares them to data collected
on the attitudes of students in Japan and Germany. Across all samples she found pref‐
erences for reading in print when doing schoolwork, reading for pleasure, and reading
long texts (academic and pleasure) [6, pp. 84–85]. When asked for their preferences if
cost were not a factor, results showed an overwhelming preference for print among
students in all three countries [6, p. 86]. When asked how likely they were to multi-task
when reading digitally and in print, again, results showed tendencies for more effective
focus when reading print [6, p. 88].

The current study is based on earlier research performed by Mizrachi. Her interviews
of 41 UCLA students in 2009 revealed that most, if given a choice, preferred academic
texts in print rather than online. They felt they could focus and learn better when reading
in print, but they liked the convenience and often the lower cost of accessing the material
electronically [7]. Five years later she created an online survey based on these findings
to test whether attitudes had changed in light of more advanced technologies [8]. Nearly
four hundred undergraduates at UCLA indicated that format preference could depend
on specific contexts and circumstances, and they were more likely to prefer print when
the reading was over five pages long, particularly complex, or important to the course.
Students also showed a tendency to engage more actively with material in print format
through their highlighting, note-taking, annotating, and reviewing behaviors. Overall,
results again showed a very strong preference for reading academic texts in print rather
than electronically.

3 Methodology

After Mizrachi presented her original study at ECIL 2014 there was a great interest in
replicating it internationally. Mizrachi, Boustany, and Kurbanoglu, the study coordina‐
tors, slightly modified the original survey instrument to include seventeen five-point
Likert-style statements on preferences and behaviors with the possible responses of
Agree, Strongly Agree, Disagree, Strongly Disagree, and Neither Agree nor Disagree.
There are also six demographic questions and a prompt for further comments.
Researchers for the ARFIS team were recruited from an existing multinational network
and professional contacts1. Each researcher was responsible for the accuracy of their
translated questionnaire and its local distribution. Qualified participants were recruited
either through targeted or random emails depending on the institution. LimeSurvey, an
online survey tool, was used to collect the data. To simplify analysis and preserve
uniformity, all students’ majors and fields of study were categorized according the Web
of Science subject list2. UCLA’s Office of Human Research Protection Program
reviewed and approved the research plan. This paper reports on the amalgamated results
and compares country results – individual researchers may report their own country data

1 http://tinyurl.com/ARFISteam.
2 http://incites.isiknowledge.com/common/help/h_field_category_wos.html.
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as they wish. Table 1 lists all of the participant countries, their sample size and
percentage, the contact researchers, and their institutions.

Most of the respondents were female (n = 6248; 70.1%), and though ages ranged from
under 19 to over 40, more than half (55%) were 20–24 years old. Distribution of student
status was fairly even among first through third year undergraduates (19.5, 19.1, and 18.3%
respectively), with another 12.8% fourth year students, even though not all undergraduate
programs include a fourth year. The sample also included 21.7% masters students, 5.6%
doctoral students, and another three percent who listed ‘other.’ Social Science students were
the largest grouping by major (n = 5,061, 54.5%). About a third of the respondents were
science students (n = 2,929, 31.6%), and 13.9% were arts and humanities or other.

Table 1. The ARFIS sample distribution by country and research team members

Country n % Contact
researcher(s)

Institution(s)

Bulgaria 476 5.1 Tania Todorova ULSIT, Sofia
China 1163 12.5 Pan Yantao;

Jiuzhen Zhang
Sun Yat-Sen University; Peking
University

Croatia 231 2.5 Daniela Živkovic University of Zagreb
Finland 666 7.2 Terttu

Kortelainen
Oulu University

France 1520 16.4 Joumana
Boustany

Université Paris Descartes - IUT

Israel 134 1.4 Judit Bar-Ilan Bar-Ilan University
Italy 876 9.4 Elena Collina Universita di Bolognà
Latvia 1186 12.8 Liga Krumina Latvijas Universitate
Lebanon 125 1.3 Hanady Geagea Lebanese University
Moldova 212 2.3 Silvia Ghinculov Academy of Economic Studies
Norway 1007 10.9 Ane Landoy;

Almuth
Gastinger

Bergen University; University
of Science and Technology

Peru 204 2.2 Aurora de la
Vega

Catholic University of Peru

Portugal 261 2.8 Ana Lúcia Terra Oporto Polytechnic Institute
Romania 184 2.0 Angela

Repanovici
Transylvania University

Slovenia 256 2.8 Polona Vilar University of Ljubliana
Switzerland 156 1.7 René Schneider Haute Ecole de Gestion
Turkey 212 2.3 Serap

Kurbanoglu
Hacettepe University

UK 44 0.5 David Bawden City University
US 366 3.9 Diane Mizrachi University of California Los

Angeles
Total 9,279 100.0
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4 Results

Statements on this questionnaire are in random order and cover four categories: Format
preferences (eight questions); Learning engagement (five questions); Language impact
(three questions); and Devices used for e-reading (one question). Below are the amal‐
gamated results and country answers. Chi-squared tests were performed on each ques‐
tion by the country variable and indicated the possibility of an association between
country and many of the results. However, the ratio of sample sizes to total student
populations must be taken into account before generalizations can be made, and these
analyses will be done later. For the sake of space, we are illustrating selected descriptive
highlights and have collapsed responses into three categories: Disagree/Strongly disa‐
gree, Agree/Strongly agree, and Neither Agree or Disagree.

4.1 Devices Used for E-Reading

Question 16 of the survey asked students to mark all of the devices they use for reading
their electronic course material, and laptop computers (n = 7441, 80.2%) was the most
common response. This preference was true across all countries. It was followed by
mobile phones (n = 3535, 38.1%), desktop computers (n = 2900, 31.3%), iPads/tablets
(n = 2605, 28.1%), e-readers (n = 699, 7.4%), and audio application (n = 203, 2.2%).
Three hundred eighty-nine respondents (4.2%) stated they do not read course material
electronically. Table 2 displays the ranges by percentage of individual country samples.
For example, even though students in all countries reported using laptops more than any
other device for reading their e-course material, students in the United States showed
the highest percentage of laptop use, Moldova the lowest percentage, and all other
participant countries fell in between.

Table 2. Electronic reading devices (ranges in percent)

Device Highest (Country) % Lowest (Country) % Median %
Laptop 89.3 (U.S.) 59.4 (Moldova) 81.8 (Croatia)
Phone 73.9 (China) 21.3 (Norway) 36.0 (Finland)
Desktop 53.9 (Moldova) 16.1 (U.S.) 32.7 (Latvia)
i-Pad/Tablet 50.0 (U.K.) 14.8 (Slovenia) 27.0 (U.S.)
E-reader 23.7 (China) 2.6 (Finland) 5.6 (Croatia)
w/Audio 7.7 (China) 0.0 (Portugal,

Switzerland, U.K.)
1.05

Don’t read e-format 10.1 (France) 0.0 (U.K.) 3.8 (U.S.)

4.2 Format Preferences

Questions 3 and 13 specifically ask about format preference for course readings. Amal‐
gamated results for both show that approximately two-thirds of all the students prefer
their material in print over electronic. Country responses show less uniformity; for
example, only 44.5% of the Finish students agreed/strongly agreed they preferred print
for all their course material and 40.4% disagreed/strongly disagreed. In the radial graphs
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below, countries are listed clockwise in alphabetical order, and their results are graphed
along the concentric circles which represent a percentage range from 0–100. Compari‐
sons among country results for the same responses can be gleaned by following the
circumferences. The radial graphs also allow comparisons of opposing responses
(Agree/Strongly agree and Disagree/Strongly disagree). Figures 1 and 2 below list
amalgamated results on the left side, and the radials illustrate country responses by
percentage for Question 3 (I prefer to have all my course materials in print format), and
13 (I prefer to read my course readings electronically).

Fig. 1. I prefer to have all my course materials in print format

Fig. 2. I prefer to read my course readings electronically

Electronic textbooks. With more libraries investing in electronic textbooks, it is
important to understand our students’ attitudes towards using them. Overall, nearly 69%
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of the students disagreed with preferring e-textbooks. Figure 3 shows amalgamated
results and country percentages for Question 10.

Printing Out Readings; Digitizing Material. Printing out material for reading rather
than reading them on screen adds another step, and possibly an expense to the studying
process, but 68.9% of the students agreed that they prefer to do so, very close to the
67.1% median of country responses. Figure 4 show amalgamed results and country
percentages for this question.

Fig. 4. I prefer to print out my course readings rather than read them electronically

Amalgamated Results

Agree/Strongly agree
n=1268; 13.7%

Neither agree or disagree
n=1619; 17.4%

Disagree/Strongly 
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n=6392; 68.9% 0
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Fig. 3. I prefer electronic textbooks over print textbooks
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Students may digitize material for reading or archival purposes. Amalgamated
responses to this inquiry were the most evenly distributed of any question: 31.9% agreed/
strongly agreed; 47.8% disagreed/strongly disagreed; and 20.3% replied neither.
Figure 5 displays answer percentages by country to Question 6.

Convenience. Students in many studies comment on how much more convenient it is
for them to access and read their academic material on their electronic devices. However,
most of the respondents to this survey disagreed/strongly disagreed with this statement.
As seen in Fig. 6, all country responses were under 50% except for the U.K., and the
Chinese students’ replies were fairly even.

Fig. 5. I like to make digital copies of my printed course materials.

Amalgamated Results
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Fig. 6. It is more convenient to read my assigned readings electronically than on print.
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Impact of Length on Format Preference. Based on comments from students in earlier
studies who stated that their format preference depended on the length of the reading,
Questions 4 and 8 sought to quantify this idea. As shown below in Figs. 7 and 8, most
students prefer print when the material is seven pages or more (63%), but students do
not show preference for e-format when material is under seven pages either.

Amalgamated Results

Agree/Strongly agree 
 n=6769; 63.0% 

Neither agree or disagree 
 n=1076; 11.6% 

Disagree/Strongly disagree 
 n=1434; 15.5% 
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Fig. 7. If an assigned reading is 7 pages or more, I prefer to read it in print

Amalgamated Results
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Fig. 8. If an assigned reading is less than 7 pages, I prefer to read it electronically

4.3 Learning Engagement

Five questions asked students about the degree of their learning engagement and learning
behaviors in electronic and print formats. Responses to Question 12 overwhelmingly
show that students feel they can focus best using print material (81.5%, median country
score 80.4%). Over 70% also believe they remember material best in print (median
country score 74.4%). Highlighting and notating are important learning engagement
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behaviors and 83.1% agreed that they do so with print material, but only 24.7% agreed
that they highlight and notate their electronic readings. Over 70% of the students agreed
that they are more likely to review material in print than e-format. Figures 9, 10, 11, 12
and 13 show results of the learning engagement questions and percentages of country
responses.

Amalgamated Results
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Fig. 9. I remember information best when I read course readings from printed pages.
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Fig. 10. I can focus on the material better when I read it in print
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Amalgamated Results
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Fig. 11. I usually highlight and notate my printed course readings
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Fig. 12. I usually highlight and annotate my electronic readings
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Fig. 13. I am more likely to review my course readings when they are in print
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4.4 Impact of Language

Course readings in many countries and institutions are not always in the language of
instruction or the students’ native language. Three questions sought to discover if the
language of the material impacted students’ format choice. Responses to Questions 14
and 15 (I prefer to read course readings which are in my native language electronically
rather than print; I prefer reading foreign language material in print than electronic)
indicate that students prefer print for their native language, but this may just be a reflec‐
tion of their overall print preference, not an indicator of language impact. Question 17
inquires specifically about language impact and results show that for most students
(57.3%), the language of the material does not impact their format preference. These
questions were not included in the original U.S. survey, therefore there are no U.S. data
and the total sample here is n = 8913. Figure 14 displays amalgamated results and
country percentages for Question 17.

Amalgamated Results

Agree/Strongly agree 
 n=1447; 16.2% 

Neither agree or disagree 
 n=2352; 26.4% 

Disagree/Strongly disagree 
 n=5114; 57.3% 

0

20

40

60

80
Bulgaria

China
Croatia

Finland

France

Israel

Italia

Latvia
Lebanon

Moldova
Norway

Peru

Portugal

Romania

Slovenia

Switzerland

Turkey
UK

Agree+Strongly Disagree+Strongly

Fig. 14. My preferred reading format depends on the language of the reading

5 Discussion

This international study is currently the most expansive performed on college and
university students’ reading format preferences and behaviors. Nearly 10,000 students
in 19 countries responded to the survey, and the amalgamated results indicate a general
preference for print. Results of the learning engagement inquiries show particular
agreement that print format is more conducive for focusing and remembering material,
and students across the globe are more likely to engage in their print material through
highlighting, notating, and reviewing. It also appears that the language of the reading
does not impact students’ format preferences. More students in this international sample
use laptops for reading digital material than any other device, with a difference of only
7.5% points between the country with the highest response and the median. Phones and
desktops are also commonly used, but the disparity is much more pronounced. When
students are asked about their preference for reading in print or e-format, there is general

226 D. Mizrachi et al.



agreement for print preference. This includes textbooks as seen by the majority of
responses by students in all countries to this inquiry. Most students in all countries also
agree that they would rather read an assignment of seven pages or more in print.

Academic libraries and educators everywhere face the question of how, and how
much, to integrate electronic resources into their collections and syllabi. Results from
this study show that even though students in general prefer print for their academic
readings, the degree to which e-readings should be utilized can vary among countries.
Thus policy decisions should be based on data collected at the country or institution
level in order to distinguish these variances and nuanced differences.

The data generated from this study provides an abundance of opportunities to explore
further the commonalities and varieties among students’ attitudes and behaviors. This
paper highlights the general trends from the findings and answers the research questions,
but more revelations will become available as statistical analysis is continued. Incor‐
porating the data analysis from ARFIS 2, the second stage of this study, with a number
of additional countries, will further the depth of our understanding of this phenomenon.
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Abstract. The study examined preferences for printed or electronic course
material by students at the University of Iceland The questionnaire was adapted
from the Academic Reading Questionnaire by Mizrachi. Data was collected as
an online survey and response rate was 6%. The main result of the study is that
participants were more likely to prefer course material in printed format than
electronic. The participants were found to vary somewhat in their preference for
reading format by sex and their field of study.
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1 Introduction

The possibilities of using electronic class reading material have changed considerably
in the past years. Educational material that previously were confined to a printed version
is now increasingly available in electronic format. University students rely heavily on
reading for their studies. Knowledge of their attitude toward reading formats and how
it affects their learning engagement is important for the organization of courses and
curriculum development, as well as for building a collection that suits the students needs.
This paper presents results from the Icelandic part of an international survey, based on
the work of Mizrachi [1, 2]. The study which was conducted among students at the
University of Iceland examined their preferences for course material in printed or elec‐
tronic format.

Previous studies have repeatedly found university students to prefer printed material
rather than electronic [1–7]. Li et al. [3] examined the use of electronic textbooks
compared to textbooks in print and found that 49% preferred printed books, as opposed
to 34% who wanted electronic books. In a study by Baron [7], 56% reported that they
would be more likely to read their course material if it was in print and only 6% that
they would be more likely to read electronic material; 38% said that the format did not
matter. Furthermore, when asked how they would prefer to read the material if it was
available online, 55% wanted to read it electronically, whereas 39% said that they printed
online material before reading it, and 6% read it online and then printed it out. Likewise,
Ji, Michaels and Waterman [8] reported that, although students preferred to have the
material available online, about 65% had printed out at least some of the electronic
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material required for reading, while almost half of the material was read online. Hence,
when it comes to reading the course material students may be likely to favour the printed
format, although they also value the option of having online access to it. There are also
indications that the length of the text is of relevance. Studies reported that students use
electronic material to read a short text on a screen but when they need to engage in
reading a longer academic text, they want to have it in print [1, 5–7, 9].

It appears that students appreciate the convenience of electronic material, such as
the possibility of accessing the material when and where it suited them. Portability and
mobility was mentioned as favourable attributes of electronic material [3, 10], but inter‐
estingly, students felt that the same factors were among the advantages of printed mate‐
rial [3]. Being able to search inside and across electronic material was also considered
an advantage [3], as was the possibility to get electronic material free of charge instead
of having to pay for printed textbooks [8, 10].

A recent study [10] sought to examine the influence of the format of textbooks on
various factors related to university students’ learning engagement. The findings indi‐
cated that student who used electronic textbooks had higher perceived psychomotor and
affective learning than those who used printed textbooks. In relation to other aspects of
learning, such as time spent on reading textbooks, cognitive learning and course grades,
the groups did not differ. The findings, furthermore, revealed that the students over‐
whelmingly favoured printed textbooks. Among the explanations were, that they could
highlight text in them, mark the pages by “dog-earing” them and make handwritten notes
about the reading on paper. Nevertheless, students who used electronic textbooks were
more likely to make notes directly into the text, than those who used printed books. In
addition, the latter group was more likely not to make notes at all than those who use
electronic books. Thus, the students may feel that there are certain advantages connected
to the printed format, although they do not make much use of it. These findings were
partly supported by Mizrachi [2] who found that over 80% of students in her study
highlighted and annotated printed material, while only about one third of them do so
with their electronic material. Reviewing the course material is an important aspect of
learning engagement. According to Mizrachi [2], the majority of students (over 75%)
considered themselves to be more likely to review printed material.

Kaznowska, Rogers and Usher [4] found that the level of available electronic sources
was related to students’ opinion of courses. Courses with more electronic material were
considered better organized than courses with fewer electronic sources. The students
interest in courses was, however, not connected to the amount of electronic sources
offered.

Knowledge about how demographic factors relate to format preferences is scarce.
However, there are indications that male students are more likely to prefer electronic
course material than female students [11], while female students are more prone than
male students to prefer printed material rather than electronic [12]. Likewise, more
knowledge is needed about format preference by students’ study discipline. Li et al. [3]
found that students of arts and humanities (57%) preferred printed material most and
that students in life and health science (35%) had the lowest preference for print, whereas
there is almost no difference across students in social science (49%) and physical science
and engineering (48%). The findings reported by Dukić and Strišković [11] are not quite
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consistent with this. They found students in social science to be most in favour of elec‐
tronic material and reported that students in humanities had the lowest tendency to use
it.

The aim of the current study is to investigate the format preferences for study material
among students at the University of Iceland. The following two main research questions
are asked: Do the students prefer their class reading material in print or electronic
format? How does the students’ learning engagement reflect their preferences for
reading material format?

2 Method

This is an international online survey conducted among students at the University of
Iceland. The online system Lime Survey, which is an open source software, was used for
data collection. The survey was sent by email through the Registration Office in February
and March 2016, to 11,147 students’ at the University of Iceland, at an undergraduate,
masters and doctoral level. Response rate was 6% (n = 674).

Of the participants, 77.89% were women and 22.11% were men. A total of 38.58%
participants were younger than 25 years, 29.08% were from 25 to 34 years old and
32.34% were 35 years old or older. The participants’ major field of study was coded into
three categories as defined by the Web of Science. Most participants, or 56.23%, are
from social science, 26.26% are from science, 15.43% from arts and humanities, and
2.08% claimed that they did not know what their major field of study was. The largest
group of participants (23.44%) are in their first year of study. After that come those who
reported that they are in Masters study (21.36%). Participants in their third year and
second year of study constitute 20.03% and 19.88% respectively. Those in their fourth
year of study constitute 10.83% and in PhD study, 2.68% (1.78% replied unknown).

The same questionnaire, adapted from the Academic Reading Questionnaire created
by Mizrachi (2014), was used by all participating countries. The questionnaire was
translated from English to Icelandic. The measurement instrument consisted of 16 five
point Likert scale statements (Strongly agree – Strongly disagree), emphasizing prefer‐
ences for reading format, reading behaviour and study engagement, as well as one ques‐
tion about the electronic devices used for reading digital material. In addition, the ques‐
tionnaire consisted of five background questions, and one open question for comments.

As it is not possible within the constrains of this paper to investigate all the questions,
the focus will be on 12 of them: one question that examines the preference for reading
format in general, six questions that measure reading format preferences in more detail,
and five questions that measure learning engagement in connection with reading format
preferences. The analysis of the data is descriptive and involves the distribution by sex
and fields of study for the questions about general reading format preference and learning
engagement.
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3 Results

The chapter starts by presenting results about the participants’ preferences for reading
format in general, as well as analysis by their sex and study discipline. This will be
followed by results about aspects that may have influence on the preference for printed
or electronic format. After that, results about learning engagement, and division by sex
and study discipline, will be presented.

3.1 Printed or Electronic Reading Format

Figure 1 presents results about the participants favor of print or electronic material.

Fig. 1. Preference for printed or electronic course reading format

Figure 1 shows that the participants were more likely to prefer course materials in
print format than electronic. Their opinion about printed material was, however, not
decisive, as the combined share of those who either strongly agree or agree (n = 300)
that they prefer to have all course material in printed format, is quite similar to the share
of those who strongly disagreed or disagreed with it (n = 280). The results about elec‐
tronic material, on the other hand, revealed that the majority of the participants strongly
disagrees or disagrees that they prefer to read their course material electronically
(n = 372), and only about a quarter of them strongly agreed or agreed with it (n = 162).

When the preferences for study material was examined by sex, men and women were
found to differ somewhat in their opinion (Fig. 2).

Figure 2 reveals that women preferred to have their reading material in printed form
rather than electronic. The majority among them (n = 310) did not want to read their mate‐
rial electronically and close to half of them (n = 245) preferred to have all course material
in print. The opinion was not as conclusive for men. The majority of them (n = 87) was
against having all their material in printed form. However, the share of those who preferred
to have all material in print (n = 55) was almost the same as those who preferred to read it
electronically (n = 54).

Preference for printed material varied somewhat by the participants’ field of study. The
rate of those who were in agreement with having all material in print was highest in art and
humanities (49.04%, n = 51) and lowest in science (39.55%, n = 70), while students in
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social science (45.91%, n = 174) were inbetween. Their opinion about electronic material
was more even. The rate of those who agreed that they preferred to read electronically was
27.89% (n = 39) in art and humanities, 27.68% (n = 49) in science, and 22.16% (n = 84) in
social science.

Figure 3 presents results from six questions that measured the participants reading
format preferences in more detail, by examining the influence of the role of the language,
the length of the text and type of reading material (textbook).

Figure 3 shows that the participants were more likely to favour printed reading
material than electronic. When asked if they preferred to have their textbooks in elec‐
tronic format rather than in print, the majority of the participants (n = 392) were against
it. More than half of the participants (n = 355) were of the opinion that a text that is
seven pages long or more calls for printed format, while a considerably smaller rate of
participants (n = 235) preferred to read a text that is shorter than seven pages electron‐
ically. The influence of the course materials’ language on the participants’ format pref‐
erences was examined by asking three questions. Although, the majority of them
(n = 389) opposed the idea that the preferred reading format depended on the language,
they still wanted reading material in foreign languages to be in print (n = 307). Inter‐
estingly, a similar share of participants (n = 287) disapproved of the idea that they wanted
material in their own language to be in electronic format.

3.2 Learning Engagement

The participants’ opinion about their learning engagement was explored by five state‐
ments. Four of them reflect the participants’ learning engagement with course material
in printed format, but one statement is about electronic material. The results are
presented in Fig. 4.

As can be seen from Fig. 4, the majority of the participants strongly agreed or agreed
with four of the statements, although to a varying degree. The rate of those who said

Fig. 2. Preference for printed or electronic reading format – division by sex

232 Á. Pálsdóttir and S.B. Einarsdóttir



that they usually highlighted and notated in their printed material (n = 502) is highest.
This is followed by those who believed that they can focus better on the course material
if they read it in print (n = 463), and after that that they remember information from
their course readings best when they read it from print (n = 416). The rate of those who
believed that they were more likely to review their course readings (after they have read
them at least once) when it is in print was lowest (n = 366). As opposed to this, when
asked if they usually highlighted and annotated electronic readings, more than half of
the participants strongly disagreed or disagreed with it (n = 353).

Opinions about learning engagement were analyzed according to the participants’
sex and the results are presented in Fig. 5.

Figure 5 shows that women had a stronger opinion on the statements than men. The
majority of women were in agreement with all four statements that claimed that printed
material is likely to support learning engagement. Although, the majority of men agreed
that they focused better on printed material, and that men usually highlighted or notated
printed course material, the rate was lower than for women. In addition, almost half of
men were in favor of the statement that they remembered information best when they
read it from print. The opinion of men on whether or not they are more likely to review
their course readings when it is in print was not as distinct. Even though the rate of men
who were in agreement with this was higher than men who disagreed, the difference is
much smaller than for the other three statements. As opposed to the results about printed

Fig. 3. Preference for reading format – textbooks, length of text, language
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material, the rate of men and women who disagreed with the statement that they usually
highlighted or annotated electronic reading material is higher than the rate of those who
were in agreement with it.

An analysis by the participants’ field of study revealed that the majority of students
from all three fields of study agreed with the statements about printed material, although
those who are in the field of science were somewhat less in agreement than students in
arts and humanities and in social science. The highest rate of agreement was for the
statement that they usually highlighted and notated their printed course readings. The
rate of those who were in agreement with this was highest for social science (78.63%,
n = 298); after that came arts and humanities (72.12%, n = 75) and then science (66.10%,
n = 117). This was followed by the results that the students can focus better on the
material when they read it in print. The rate of those who were in agreement with this
was similar in arts and humanities (72.11%; n = 75), science (69.50%; n = 123) and
social science (67.81%; n = 257). When asked if they remembered information best if
they read it from print, students in arts and humanities (68.27% strongly agree/agree;
n = 71) and social science (strongly agree/agree 63.85%; n = 242) were more in agree‐
ment than students in science (55.36% strongly agree/agree; n = 98).

The lowest rate of agreement was for the statement that the students were more likely
to review their course readings when it is in print. The majority of students in arts and
humanities (59.62%, n = 62) and in social science (58.04%, n = 220) agreed with this.

Fig. 4. Learning engagement
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Although not to the same extent, students in science were more likely to agree with this
statement (43.50%, n = 77) than to disagree (32.21%, n = 579).

When asked if they usually highlighted and annotated electronic readings, 66.34%
(n = 69) of students in arts and humanities did not agree with it. Students in social science
were not as opposed to it, although 51.45% (n = 195) strongly disagreed or disagreed,
students in science were least in disagreement, or 48.03% (n = 85).

4 Discussion
The main result of the study is that participants were more likely to prefer course material
in printed format than electronic. This supports the findings in the study by Mizrachi [1].
However, there is a certain difference, as students at the University of California were
more likely to value the printed format (strongly agree/agree 67.7%) than students at the
University of Iceland (strongly agree/agree 44.51%). In addition, students at the Univer‐
sity of California were more likely to be against reading their course material electron‐
ically (strongly disagree/disagree 68.7%) than Icelandic students (strongly disagree/
disagree 55.2%).

An examination of the influence of language and length of text on format preference
strengthened further the results that the students preferred printed format rather than

Fig. 5. Learning engagement – division by sex
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electronic. Findings about text length were also in line with former studies [1, 5–7, 9].
Furthermore, the majority of participants were against having electronic textbooks.

The students varied somewhat by sex and their field of study. Women were more
inclined to prefer printed material rather than electronic, which is in line with previous
results [12]. Men did not want to be confined to the printed format but this did not mean
that they valued electronic material more than print. The finding that students in arts and
humanities and students in science differed in their opinion of printed format supports
previous results [12]. Almost half of arts and humanities students would like to have all
their course material in print, whereas students of science were least in favour of this.
The opinion of electronic sources was more even and the main conclusion is that students
in all three disciplines valued the printed format more than the electronic.

Results about the approach to factors that reflect learning engagement, depending
on the print or electronic format of the material, are quite similar to the results in Mizra‐
chi’s study [1]. The majority of participants in both studies strongly agree or agree that
they focused better on the material, remembered better what they read, that they were
more likely to highlight and notate the text and to review the material. Whereas, only
about one third of participants in both studies strongly agreed or agreed that they high‐
lighted or annotated electronic material.

Thus, taken together, the results suggest that despite technological progress which
offers the possibility to use electronic course material, participants in the study were still
convinced of the advantages of printed reading material. It needs, however, to be kept
in mind that the response rate in the study was very low and that the findings cannot be
generalized to all students at the University of Iceland. Nevertheless, the results may
provide important understanding about university students’ preferences for educational
material, whether they chose to read it in print or electronic format. By furthering the
knowledge of students´ attitudes and reading behaviour, the study can provide university
professors with the means to design better educational procedures, and academic library
personnel to make decisions about collection development, taking into account the
students’ wishes and needs.
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Abstract. Results of this study inform universities and their libraries about
students’ preferences in their academic readings. They help academic staff, while
preparing course reading lists and librarians in making collection development
decisions. They can assist in the larger policy decision context of developing
educational policy, as well. The aim of the study is to investigate Estonian
students’ preferences of academic reading formats. Results show that Estonian
students prefer their course materials in print. By their own evaluation they
remember course materials, focus and review them better, when reading from
printed pages. The study is part of a multinational research project Academic
Reading Format International Study (ARFIS).

Keywords: Academic readings · Reading preferences · Higher education ·
University students · Estonia

1 Introduction

Estonia is known as a small progressive country, which has a strong information tech‐
nology sector. Estonia gets mentioned as the most wired country in Europe and is famous
for its e-Government solutions and e-Services for citizens. The success story started with
the Tiger’s Leap project undertaken by the government in the 1990s, to invest heavily
in development and expansion of computer and network infrastructure in Estonia, with
a particular emphasis on education.

E-learning, e-textbooks and other electronic materials with traditional methods and
printed textbooks are in use today in schools and universities in Estonia. A push to move
toward digital materials in teaching is discernible with common assumptions like:
‘digital natives learn differently’, ‘they are fluent in dealing with computers and smart‐
phones’, and ‘young people prefer everything electronic’. In a roadmap for Information
Technology (IT) use in education in 2018 [1] there is a vision about the Nordic Tiger,
which sees Estonian educational landscape as favorable and stable, values individuality
and creativity and skilled Information and Communication Technology (ICT) use is
integrated into learning processes. Academic personnel is familiar with these changes,
but they also notice, that a lot of learning material made available in digital format gets
printed out on paper for learning. What is the situation in Estonia? What are students’
format preferences, when engaging with academic readings? No that kind of research
has been done in Estonia before.
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The aim of the study is to investigate Estonian students’ preferences in their academic
reading formats. The study is part of a multinational research project Academic Reading
Format International Study (ARFIS), the survey instrument of which was originated by
PhD Diane Mizrachi [2, 3] from University of California, Los Angeles.

2 Literature Review

Being able to read and understand the material you are reading, is essential for one to
be literate. A lot of learning happens via reading. The importance of reading is being
questioned recently, bringing out more attractive and less time consuming ways to deal
with knowledge procurement. Skillful ICT use is one of these attractive ways, making
learning materials electronic. With changes happening in reading and learning
processes, new research contexts appear. Reading format preferences is an actual topic
to research internationally, many disciplines are actively involved and various studies
have found different kind of results. The following is a brief overview, showing the
diversity of studies carried out.

In Words Onscreen, Naomi Baron [4] investigated how technology is reshaping the
understanding of what it means to read. She raised the question of what long-standing
benefits of reading might be lost if we go overwhelmingly digital. The author found that
reading onscreen has many virtues, like convenience, potential cost-savings, the oppor‐
tunity to bring free access to books and other written materials to people around the
world. On the other hand Baron argued, that the positive sides of e-reading are matched
with drawbacks. Users are easily distracted by other temptations on their devices, multi‐
tasking is rampant, and screens coax us to skim rather than read in-depth. She pointed
out, that with reading habits changing, the writing needs to change as well – for example,
texts are shorter, and less need for close reading.

Scholastic’s [5] study Kids & Family Reading Report informed us what to expect
from future generations’ reading preferences. Their findings show, that the percentage
of children (ages 6–17) who have read an e-book has increased steadily since 2010: it
was 25% in 2010, 46% in 2012 and 61% in 2014. Home is the most common place for
reading e-books, and the percentage of kids who read e-books at school has nearly
doubled since 2012: it was 12% in 2012 and 21% in 2014 (while at home it was 34% in
2012 and 39% in 2014). The majority of children who have read an e-book (77%) say
most of the books they read are in print. Here 62% of teens ages 15–17 say, that most
of the books they read are in print, 21% that about half are e-books and half are print
books and 15% that most of them are e-books. Sixty-five percent of children (ages 6–
17) agree that they’ll always want to read print books even though there are e-books
available. Among children who have not read an e-book, interest in e-reading has
dropped from 51% in 2012 to 37% in 2014.

Amanda Rockinson-Szapkiw and her colleagues [6] examined the relationship
between textbook format and 538 university students’ grades and perceived learning
scores. They found that there was no difference in cognitive learning and grades between
the two groups, suggesting that the electronic textbook is as effective for learning as the
traditional textbook. Researchers pointed out, that the mean scores indicated that
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students who chose e-textbooks for their education courses had significantly higher
perceived affective learning and psychomotor learning than students who chose to use
traditional print textbooks.

Swedes Caroline Myrberg and Ninna Wiberg [7] found in their study, that “[h]abit
and attitude appeared to be important, and a digitally born textbook is by far the best
alternative to a print textbook when it comes to studying. But even those who prefer to
read on screens are originally native paper readers, and as long as the existing application
interfaces cannot address the shortcomings of screens regarding spatial landmarks, we
will keep returning to paper under certain circumstances.” They would like to see more
user-friendly e-readers and wish authors and publishers learn to fully utilize the potential
of e-books.

At European Conference on Information Literacy (ECIL) 2014 the ARFIS project
was initiated and at ECIL 2015 some of participating national survey results were intro‐
duced. The same questionnaire was used (see methodology part of this paper), but
different focus was put on interpretations of survey results. The common finding to all
presented studies was the students’ overall preference for printed learning material [2,
8–11]. That remembering course materials better, and focusing and reviewing them
better when reading from printed pages.

3 Methodology

The study is part of a multinational research project Academic Reading Format Inter‐
national Study (ARFIS) [2, 8–11], it uses the same survey instrument to get comparative
results in LimeSurvey. The survey contains 16 Likert-style statements about the format
influence on students’ reading habits, aspects of ability to remember material, opinions
about access convenience, possibilities to highlight and annotate text, and student’s
ability to review and concentrate on the text. Also, questions on the importance of
language and length of the text to determine the preferred format, the electronic device
students use to read digital materials, were asked. Some demographic and academic data
were gathered, as well. For Estonian students the questionnaire was translated into
Estonian.

The questionnaire was distributed to students in Estonia’s four largest universities:
University of Tartu (number of students: 13,750), Tallinn University (number of
students: 9,000), Tallinn University of Technology (number of students: 12,000) and
Estonian University of Life Sciences (number of students: 3,700). Specialists of
academic affairs in all curricula, who administer students mailing-lists for study related
information, were asked to forward the questionnaire to their students at all study levels.
The data was gathered in February 2016 and 1,260 completed questionnaires were
received. The result can be considered representative for Estonia. The data was analysed
using descriptive statistics methods in MS Excel and free comments were analysed
qualitatively.

Of the 1,260 completed questionnaires received, 83.49% (n 1,052) were answered
by females and 16.51% (n 208) by male respondents. All possible age groups and study
levels are represented by respondents and their distributions are shown in Table 1. All
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study fields are covered; they divide as follows: 48.89% are from social sciences, 22.63%
from humanities and 28.58% from sciences.

Table 1. Respondents by their age and study level

Age n % Study
level

n %

−19 63 5.00 First year 240 19.05
20–24 544 43.17 Second

year
205 16.27

25–29 269 21.35 Third
year

242 19.21

30–34 136 10.79 Fourth
year

76 6.03

35–39 112 8.89 Master
student

380 30.16

40+ 136 10.79 PhD
student

79 6.27

Other 38 3.02
Total 1,260 100.00 1260 100.00

4 Results and Discussion

Results of this study inform universities and their libraries about students’ preferences
in their academic readings. They help academic staff when preparing course reading lists
and librarians in making collection development decisions. They will assist in the bigger
policy making context of developing educational policy, as well.

4.1 Students’ Preferences Regarding Course Material

Estonian students prefer their course materials in print (see Table 2). 22.94% of respond‐
ents strongly agree with the statement in having all their course materials in print and
36.11% agree with this position. Interesting is the slight difference between disagreeing
in preferring print (17%) and preferring electronic (8.33%) – these results do not match
exactly.

Comments added to these statements by respondents: there are “too many distrac‐
tions for reading electronically” (social life, etc.); “everything is in one place in a
computer – no need to browse thousands of pages and easier to handle”; “for electronic
device loaded battery is needed”; those who do not agree or disagree mention that it
depends of the situation, like how long (“it is good to use find-command in long texts”
or “not reasonable to print out”) or difficult the material is. They add that they like both
possibilities (print and electronic). Electronic materials provide easy access and are easy
to find later, if needed – say some and others are in an opposite position – easier to lose.
Electronic materials are preferred (or forced to use), because there are not enough print
copies available in a library. Students may not like it, but they understand, that if study
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groups are big, there can’t be a printed copy for everyone in a library (students do not
have to buy their textbooks in Estonia). “Digital materials are more difficult to make
reference to, if needed.” “Print is better, because otherwise computer needs to be used
all the time anyway.” Electronic materials can be interactive. “Prefer reading in print
format, but assignments electronically Preference may depend on the quality of digiti‐
zation, because it is not always good. “Even if one would like, it is not realistic to have
everything in print nowadays” (environmental issues).

Table 2. Course materials format preferences

Statement Strongly
agree

Agree Neither
agree or
disagree

Disagree Strongly
disagree

Total

Q: I prefer to have all my
course materials in print
format (e.g. book, course
reader, handouts)

n 289 455 236 215 65 1260
% 22.94 36.11 18.73 17.06 5.16 100.00

Q: I prefer electronic
textbooks over print
textbooks

n 53 105 213 496 393 1260
% 4.21 8.33 16.90 39.37 31.19 100.00

Regarding learning aspects (see Table 3), majority of respondents agree they
remember material better when reading it in print: 37.38% strongly agrees and 40.32%
agrees. Students say they focus better on the reading material when reading from printed
pages: 48.73% strongly agrees and 33.89% agrees. These very expressive results are
students’ own evaluations. Many would want to say that it comes from habits, for
example Caroline Myrberg and Ninna Wiberg [7] wrote: “[b]ut even those who prefer
to read on screens are originally native paper readers, and as long as the existing
application interfaces cannot address the shortcomings of screens regarding spatial
landmarks, we will keep returning to paper under certain circumstances.” Or like Helin
Puksand’s [12] comment on Estonian schoolchildrens’ reading at the computer, that
adolescents read a lot at the computer, but this does not involve obtaining information
for school: “I think teachers should realize that using the computer could be a key
component in shaping adolescents’ reading habits.” Students themselves mention, that
there’s too much computer usage already anyway, they get distracted at the computer,
screens are not good for their eyes and they want to have a change from constant
computer usage. Is it not that too often we hear the sayings “that is the way we’re going
to read in the future anyways, so why resist?”, but respondents of this study seem to
share the understanding with Anne Mangen and her colleagues [13], who pointed out
that there is something to deep reading and deep thinking that is worth making an effort
to preserve.

A lot of learning material is made available in some foreign language in Estonia,
where English, the lingua-franca of nowadays is in use the most. Respondents of this
study do not say that there is a big importance if their course material is in their native
language or in a foreign one (see Table 3). In comments they bring out that language
does not matter in format preference – it is the content, that matters here and how well
you know the language. Students who are studying to become translators mention that
they prefer electronic version sometimes because, with cases where they have to deal
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with a language not very familiar to them, the digital way is easier to handle for under‐
standing and translating the material needed.

Table 3. Learning aspects of different formats of academic readings

Statement Strongly
agree

Agree Neither
agree or
disagree

Disagree Strongly
disagree

Total

Q: I remember
information from my
course readings best
when I read them from
printed pages

n 471 508 206 58 17 1260
% 37.38 40.32 16.35 4.60 1.35 100.00

Q: It is more convenient
to read my assigned
readings electronically
than to read them in print

n 42 131 268 536 283 1260
% 3.33 10.40 21.27 42.54 22.46 100.00

Q: I can focus on the
material better when I
read it in print

n 614 427 139 56 24 1260
% 48.73 33.89 11.03 4.44 1.90 100.00

Q: I am more likely to
review my course
readings (after I’ve read
them at least once) when
they are in print

n 241 533 345 109 32 1260
% 19.13 42.30 27.38 8.65 2.54 100.00

Q: I prefer to read course
readings which are in my
native language
electronically rather than
print

n 49 100 326 548 237 1260
% 3.89 7.94 25.87 43.49 18.81 100.00

Q: I prefer reading
foreign language
material in print than
electronic

n 310 419 274 199 58 1260
% 24.60 33.25 21.75 15.79 4.60 100.00

4.2 Learning Material Handling

The better skills students have to handle their learning material, the better the learning
outcomes. In addition to traditional methods, which include paper and pencil, usually
(very simply put) more are needed in digital environments. Also, with every new version
of the software and/or device, the possibilities change. One just learns all the tricks and
gets used to something when there is a need to change this ability already. This may be
frustrating for many and the wish to keep up with changes diminishes.

Table 4 illustrates how Estonian students highlight and make notes to their course
material during the proccess of reading and learning. The majority of respondents use
these strategies when reading in print format (53.4% strongly agree and 33.8% agree),
but do not use these strategies with electronic readings (24.6% agrees, only 6.8% strongly
agrees and more than half of the respondents disagrees). To explain this behavior
students comment, that it depends of the file format, because in some the option is
disabled (includes digitized materials, which are often in use). They mention that the
effect is not the same, because electronic material is more dynamic and flowing – one
does not remember it like on paper pages. It appears that it is not very convenient to add
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comments to electronic material in e-readers and not all file formats fit. One respondent
comments: “Interactivity! Please! All terms and concepts opened and explained. Exam‐
ples added, real life examples if talking about technical solutions.” Also, as more than
half of the respondents like to print out the reading material (see Table 5), the activity
explains the outcome itself.

Table 4. Highlighting and notating academic readings regarding format

Statement Strongly
agree

Agree Neither
agree
or
disagre
e

Disagree Strongly
disagree

Total

Q: I usually highlight
and notate my printed
course readings

n 673 426 73 62 26 1260
% 53.41 33.81 5.79 4.92 2.06 100.00

Q: I usually highlight
and annotate my
electronic readings

n 86 310 156 426 282 1260
% 6.83 24.60 12.38 33.81 22.38 100.00

Table 5. Printing out or digitizing learning materials

Statement Strongly
agree

Agree Neither
agree or
disagree

Disagree Strongly
disagree

Total

Q: I prefer to print out
my course readings
rather than read them
electronically

n 367 466 198 161 68 1260
% 29.13 36.98 15.71 12.78 5.40 100.00

Q: I like to make digital
copies of my printed
course materials

n 35 155 207 440 423 1260
% 2.78 12.30 16.43 34.92 33.57 100.0

Many respondents’ comments show that electronic is considered as a good way to
have access to course materials, but not prefered format for activities most important in
the learning process: annotating, concentrating and remembering purposes. Over
twenty-nine percent strongly agree and 36.98% agree about printing out course readings
(see Table 5), because they like to highlight, underline, add notes when reading. Many
respondents say that they print out for preservation, adding that this includes all kind of
study materials.

Few students digitize their course materials: only 2.78% strongly agrees and 12.3%
agrees. The result makes sense because a lot of learning materials are made available in
electronic format via e-learning environments and study information systems. As these
texts are often in not editable format, students prefer to print them out. Respondents’
comments show that they digitize their own handwritten material, for example, for
sharing purposes with coursemates.

The most commonly used device for electronic course readings is a laptop computer:
93.17%. Almost 34% of respondents use Phones, 25.87% use desktop computers, 18.17%
use Tablets, and 6.11% of respondents use dedicated e-readers. Only 1.51% say they use
their electronic course material with an audio application, and 1.67% say that they never
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read course material electronically. Regarding the last option many commented that this
is not possible nowadays – there’s something one has to read electronically one way or
the other.

Results of this study clearly demonstrate students’ preference for print format. Can
one of the reasons be the nature of the electronic books, itself? Possibly they are not
dynamic enough, or interactive like they could be so the reading and learning experience
is not different from the familiar one so far. In most of the cases nowadays textbooks
are static materials – they are like linear codices, but digitally a lot less convenient to
use than in print format. For example Amanda Rockinson-Szapkiw and her colleagues
[6] were critical in their findings confirming that “students are ready to learn digitally
due to the reported increase on affective and psychomotor learning. A major hindrance
is not all university content is ready to meet the demands of 21st Century students”. In
a more optimistic note they wrote: “recently developed e-reader products and mobile
devices are more advanced and, thus, may be more suitable for academic use and may
continue to change the reading experience.” Also Caroline Myrberg and Ninna Wiberg
[7] pointed to the fact that e-readers could be more user-friendly and wish authors and
publishers learn to fully utilize the potential of ebooks.

5 Conclusion

Estonian results are similar to other reading preference studies: students prefer to read
in print [3, 7–11]. This study shows that contrary to popular belief: ‘young people prefer
everything electronic’, young people do not want everything digital, they want a change
from their constant computer usage.

As long as we do not have new reading experience offering electronic textbooks and
students prefer printed books, universities and libraries should consider the situation and
act accordingly. There is a demand by students to purchase academic literature in print
still and university libraries cannot yet shift from acquiring printed materials to elec‐
tronic ones instead.

With a push to move toward digital learning materials should come the knowledge
about learner-friendly textbooks, which are designed the way skilled ICT use is inte‐
grated into learning processes. Students make a difference between the need to read texts
on screen and doing assignments via e-learning. Respondents of the study do not prefer
to read from the screen, but they value access they have via digital learning and the
possibility of doing assignments electronically. The bottleneck of the problem seems to
be in e-reading, where the digital environment does not offer the possibilities and
convenience the print does.

Even though one notices students being in front of various screens’ all the time’,
may not mean that this is the place where they want to be. It may not be wise to push
young people to use technology, which is not fully ready to use. Learning still happens
via reading a lot, let’s not make it a bad experience.
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Abstract. This paper presents findings of a study that investigated the reading pref‐
erences and behaviors of university students in Qatar. The study involved a survey of
the print versus digital preferences of students in Qatar followed by an observation of
the academic reading behaviors of university students using eye tracking glasses for
explanatory insight. Results from the survey indicated that students preferred reading
course materials and textbooks in print and felt they learn better this way. Results also
indicated that language did not play a large part in students reading format prefer‐
ences, and a large percentage of students only highlighted and took notes when
reading in print. This finding was supported by the eye tracking test that showed that
most students only used features such as highlighting and taking notes in print
format. The eye tracking reading tests revealed some differences in print versus
digital reading behaviors, for example that students tended to navigate differently in
digital format by skimming and flipping back and forth more than in print, and that
participants spent more time concentrating on the print text. As students tended to
mimic their print reading behaviors in digital format except for using features, this
would indicate that if students were more familiar with digital features then they
would use them when reading digitally. Although students may prefer print, the
reality is that course materials are increasingly becoming available only in digital
format, therefore libraries and publishers can help students by providing both training
in how to use features of digital formats and by developing user friendly digital
formats that mimic print reading.

Keywords: Reading preferences · Reading behaviors · Print · Digital · Format ·
Electronic reading · Eye tracking

1 Introduction

This paper presents findings of a study that investigated the reading preferences and behav‐
iors of university students in Qatar. The study was conducted in two stages. The first stage
involved a survey of the print versus digital preferences of students at two universities in
Qatar (including both undergraduate and postgraduate students in different disciplines). This
survey was undertaken as part of the larger Academic Reading Format International Study
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(ARFIS) that is investigating print versus digital reading preferences in 31 countries. The
second stage of the project involved investigating the academic reading behaviors of
different groups of university students in Qatar by using eye tracking software to investi‐
gate if their reading behaviors differed when reading print versus digital materials. The
researchers were interested in investigating not only the students’ reading preferences, but
the differences in their behaviors when they read in print and in digital formats. The study
aimed to use the data to provide recommendations on how to improve the usability of elec‐
tronic course materials as well as provide insight into the reading preferences of students
studying in Qatar. Eye tracking allowed the researchers to record and qualitatively analyse
the reading behaviors of students. Eye tracking as a methodology is based on the “eye-mind
hypothesis: the location of a person’s gaze directly corresponds to the most immediate
thought in a person’s mind” [1, p. 3].

This research study was conducted with undergraduate and postgraduate students in
Qatar. Students studying in Qatar come from a diverse range of backgrounds and countries
including Qatari nationals as well as a large number of expatriates from other Gulf coun‐
tries, the Middle East, Asia, Africa, U.S.A, Europe, and the U.K. Qatar University, the
largest and national institution in the country, was established in 1973, and comprises eight
colleges and over 60 specializations. As of spring 2015, 17,606 male and female students,
including 15,758 undergraduates, were enrolled. Courses are taught in both Arabic and
English. A number of American and British universities also have small branch campuses
on Education City, an initiative set up by the Qatar Foundation. Each branch campus
delivers courses and conducts research in different specializations. Carnegie Mellon Univer‐
sity in Qatar (CMU-Q) and University College London Qatar (UCL Qatar) are two of the
branch campuses currently located within Education City. CMU-Q was established in 2004
and specializes in business administration, information systems, biological sciences, and
computer science. In 2015, there were 414 students from 37 nationalities enrolled. Sixty
percent of the students enrolled were female. UCL Qatar teaches four Masters programs in
the cultural heritage area including library and information studies, museum studies, arche‐
ology, and conservation studies. The first students enrolled in August 2012 and since then
and UCL Qatar has enrolled more than 190 students from over 40 countries.

2 Literature Review

2.1 Reading Preferences of Students

Results of several surveys conducted as part of ARFIS indicated that most students feel that
print helps them to learn better and prefer reading their academic texts in print format. A
majority of students also preferred to print their class readings [2–4]. In a study conducted
with 400 undergraduate students at the University of California, Mizrachi [5] found that,
overwhelmingly, the students preferred print over electronic formats for learning purposes.
The students’ reasons for preferring print included that print caused less eyestrain, the
advantages of the tactile aspects of print, and that they were more inclined to highlight and
make notes with print readings. Mizrachi also found that multiple factors such as accessi‐
bility, cost, and complexity of the readings had an affect on their reading behaviors. Other
studies have used qualitative methods such as writing in diaries to gauge the students’
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reading preferences. Foasberg [6] conducted a study with seventeen students across all year
levels at Queens College, New York where she asked students to record information about
their reading practices for twelve days in a diary. She found that students tended to use print
for academic and long form reading and to engage with it more deeply, and that students
often used the electronic medium for shorter and nonacademic reading.

Studies have also been conducted on the impact of reading comprehension when reading
in print or digital format. A study conducted with 92nd-year college students from one
university in Beijing, China found that students who read with paper performed signifi‐
cantly better than students reading on computers when it came to shallow level comprehen‐
sion [7]. They also found that familiarity with electronic devices such as tablets resulted in
more deep reading comprehension, leading them to conclude that you can improve elec‐
tronic reading comprehension if you provided training to students on how to use electronic
devices. Despite device familiarity having an impact on reading comprehension, students
still preferred reading in print over electronically. A study of 91 students at a university
found that previous use of e-books did not have an impact on the students preference to read
in print for learning. The study also found that students were more likely to use special
features in print books than in e-books [8].

2.2 Eye Tracking Studies

Eye tracking hardware and software have been utilised in numerous usability studies to test
the usability of web interfaces and well as study users’ online search behavior [9–11]. Eye
tracking has also been used to study reading behavior in areas such as font size [12], reading
subtitles [13], and concept mapping [14]. Previous studies investigating reading behaviors
of print text focused on how variations in textual and graphic presentation affected behavior
[1]. One eye tracking study that investigated how font size impacts online reading found
that, for smaller font sizes, fixation durations were significantly longer, resulting in slower
reading and that there were no significant differences in serif versus san serif fonts. They did
find, however, that there were significant eye tracking differences for different age groups
and whether English is the subject’s first language. Early studies on font size have found
that the ideal serif body text in the range of 9 to 12 points as less than 9 point font affects
visibility and larger than 12 font slows down reading since people are forced to read in
sections [1].

Eye tracking studies that focus on online reading tend to focus on usability factors such
as issues of accessibility and navigation or the number of fixations on an object or area as
well as the users’ scan path. Lorigo et al.’s [9] eye tracking study on online searching of
students revealed that, on average, 3.2 distinct abstracts were viewed following each query.
Overall, their findings revealed that if none of the top three results were relevant, then the
user does not explore further results. In another study on scan path’s where different web
interfaces were tested, the researchers found that the users preferred scan path was impacted
by the features of the Webpage and memory [15]. There are limited studies comparing the
print and digital reading behaviours of university students. This study will address the gap
through its analysis of the different behaviors of students such as their scan path’s, fixa‐
tions, navigation and use of features while reading academic materials in print and digital
format.
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3 Methods

The study was conducted in two stages. The first stage involved gathering data from a
survey of the print versus digital preferences of students at two universities in Qatar. This
survey was undertaken as part of the larger Academic Reading Format International Study
(ARFIS) that is investigating print versus digital reading preferences in 31 countries.
Surveys were sent to a random sample of approximately 3,000 undergraduate and postgrad‐
uate students at Qatar University and UCL Qatar in January and February 2016 after
receiving ethics approval from both universities. The ARFIS questionnaire consists of 17
Likert-style statements on academic reading behaviors and preferences, six demographic
questions, and an open prompt for any further information. Students had the option of
completing the survey in either English or Arabic. Questions in the survey aimed to gauge
the print and digital reading preferences including whether factors such as length of text and
language impacted their preferences.

The second stage of the project involved an exploratory study investigating the
academic reading behaviors of university students in Qatar by using eye tracking glasses and
software to investigate if their reading behaviors differ when reading print versus digital
materials. Eye tracking is useful because it can be used to measure behavior that would be
difficult to obtain through other test measures and has previously been used as a method to
investigate reading behaviors [1]. Students from Qatar University, Carnegie Mellon Univer‐
sity in Qatar, and UCL Qatar were tested in the second stage of the study. The study used
Tobii Pro glasses to record eye tracking data. In order to complete the eye tracking test
students were asked to complete two reading tasks. The first task involved reading one
chapter in print with the second task involving reading one chapter of the same book on a
tablet in the Kindle app. Both chapters were of the same approximate length and both
contained figures or images. The book was a general undergraduate text on Psychology. For
both tasks students were asked to write a 100 to 150 word summary of the chapter. The
Tobii Pro Glasses recorded the eye movements of the participants. The data from the record‐
ings was analysed through watching the recordings and event logging the eye and hand
movements of the participants. The scan paths, fixations, navigation, and use of features
while reading academic materials in print and digital format were recorded in the event log.
Twenty students were tested in this exploratory test in May 2016 using the eye tracking
glasses and software.

4 Results

4.1 Survey

Students fully completed a total of 105 surveys. The majority of the respondents were
female (85%) and undergraduate students (79%). Respondents were evenly dispersed
across all of faculties at the universities with respondents studying in the Arts and Social
Sciences, Humanities, Business, Engineering, Science, and Medical Sciences.

Eight-three percent of the students strongly agreed (63%) or agreed (20%) that they
remember information from course readings better when in print form, as shown in
Fig. 1. Students commented that this was often because print text allowed them to
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highlight and take notes in order to retain information. One student stated “Mostly
physical text helps the student highlight what’s important and come up with questions
to help him/her better understand and practice answering different questions”, with
another student commenting that “because it involved making handwritten notes that
somehow helps me to remember the information”. One student also commented on how
reading print impacts on memory; “Other than it being my personal preference, several
studies have shown the direct relation between reading print and memory strength”.
Seventy-four percent of the students also disagreed that is was more convenient to read
course readings electronically. Students felt this was because of a number of reasons
and often depended on factors such as eye fatigue and the size of the computer screen
device they are reading from. They added that they were more easily distracted when
reading on their computers.

Students also preferred to have all of their course materials in print with 76% of the
students agreeing that this was their preference, as shown in Fig. 2. With regards to
printing, students also had clear preferences about printing course materials based on
page length. Seventy-eight percent of the students who responded agreed that they prefer
to print their course readings if the document was over seven pages. Some students noted
that this was due to eye strain from reading course materials electronically.

Overwhelmingly, students also preferred to print out their course readings rather
than read them electronically. Only 30% of students agreed that they preferred to read
materials electronically if the material was under seven pages with some students stating
that the number of pages did not matter. Some of the students who did not print out
course materials stated that they did this for environmental reasons, with some students
who do prefer to print out readings stating that their reasons were because of the poor
quality of electronic or scanned material.

As Fig. 3 shows, a large percentage of students only highlighted and took notes when
reading in print. Ninety-two percent of the students agreed that they took notes and

Fig. 1. Remembering information from print materials
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highlighted print course readings with only 25% of the students agreeing that they did
this with electronic readings.

Fig. 3. Taking notes and highlighting

Another area the survey gathered data on was whether language had an impact on the
print or digital preferences of students. According to the results of this survey, language did
not have a significant impact on the reading preferences of students at Qatar universities.
Sixty-seven percent of the students disagreed that they preferred to read course readings in
their native language electronically rather than print with students stating that they did not

Fig. 2. Print format preference
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mind either way and they used both languages when reading materials. Fifty-nine percent
of the students agreed that they preferred reading foreign language material in print rather
than electronic form. This reinforces students’ preferences for print no matter what the
language. Several students stated it did not matter which language their reading material was
in as language was irrelevant to their preferences.

4.2 Eye Tracking

Twenty students completed the reading test using the eye tracking glasses. Twelve were
undergraduate students and eight were postgraduate students. Since sixteen of the twenty
students were female, this caused some limitations to the data analysis as gender is not
a factor that can be anlaysed for differences in behaviors. Nine of the students spoke
Arabic as their first language with the other students speaking English, Urdu, French,
Somalian, and/or Pashtu. Of the twenty students, fourteen stated they preferred to read
all of their course materials in print format; sixteen students stated they remembered
information from course readings best when in print format.

The reading tests revealed both similarities and differences in how the students read
in print versus digital formats. Many students displayed similar reading behaviors in
terms of their scan paths, but displayed different behaviors in using the features of both
print and digital formats. There were differences in the reading behaviors of students
while reading print, but as this study looked at the differences between print versus
digital, that data is not analysed here. Most students scanned both print and digital
chapters line by line with no specific fixations on different parts of the text. Students
sometimes fixated on text before images or figures but demonstrated no significant
differences in print versus digital. On the whole, however, students reading the digital
format tended to skim more than when reading print and, when navigating in digital,
tended to flip back and forth more. One reason for this was the students’ behavior when
writing the summaries. When writing the summary of the text in digital format, students
tended to start writing the summary at some point during the first reading of the text
while referring back to the text often, as well as flipping back and forth and skimming.
When reading print they tended to finish reading the whole text one full time, then write
the summary referring back to highlighted points or handwritten notes.

Although students were given paper to write notes for both formats very few students
wrote notes for the digital text with most taking some form of notes for the print. Most
students highlighted text, or underlined or circled words or sections with pen or pencil
in the print text. Only one student used the highlighting feature in the digital format and
one student zoomed in and out. Only these two students used any features in the digital
format. There were some limitations in the study when it comes to reading speed since
the students read different chapters, but what the study did show was that students tended
to take more time and concentration when reading print, while they tended to skim the
words faster in digital format. Although comparing exact reading speed would have been
interesting, it would have been difficult to test students reading the same text twice as
they would naturally tend to read it faster on a second reading.
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5 Discussion

Results of several surveys conducted as part of ARFIS have indicated that most students
acknowledged that print works best for learning. Students still preferred reading their
academic texts in print format [2, 5]. Results from administering the ARFIS survey in
Qatar supported these results. Students from Qatar preferred to print their course read‐
ings rather than read them electronically and preferred reading course materials and
textbooks in print. Similar to Mizrachi’s [5] study, students also stated their reasons for
preferring print was because of their greater inclination to highlight and annotate printed
readings and that reading print resulted in less eyestrain and fatigue. Students who
preferred digital indicated that this choice was often due to wanting to be environmen‐
tally conscious. The eye tracking study also supported the findings of the survey with
the test showing that students highlighted and took notes in print format but not in digital
format. This could indicate an unfamiliarity with the features of tablets and e-books.
Chen [7] found that when students were familiar with electronic devices their compre‐
hension was better; it could be argued that, with training, students might start to feel
familiar with the features and start to use them. Students’ reading behaviors indicated
that they liked to highlight and annotate, therefore lack of familiarity could be one thing
holding them back. One interesting observation of the study was that students mimicked
how they held the tablet the same way they held paper and their scan path or reading
path were similar in both formats. This finding along with the preferences of students
to read in print format would indicate that when students read in digital formats they
were trying to replicate their print reading preferences and behaviors. This provides
useful insights that can be used by publishers when they are creating e-books and digital
course materials.

6 Conclusion

This study of the print and digital reading preferences of students in Qatar found that,
overwhelmingly, students preferred to read in print format and felt they learned best
when reading in print. The study also found that language does not have an impact on
the reading preferences of students and that students preferences and behavior is to only
use features such as highlighting and taking notes in print format. Students also indicated
that they learn best with print and the eye tracking showed they spent more time concen‐
trating on the print text, therefore there is still more that needs to be done to improve
the usability and readability of digital formats in order to help students learn effectively
while reading in digital formats. This study also shows that students mimicked their
print reading behaviors when reading in digital format and that they were more likely
to skim in digital format than in print. Students were also more easily able to concentrate
and fixate on print text and more easily summarise course materials. Although students
may prefer print, the reality is that course materials are increasingly becoming available
only in digital format. Therefore, libraries and publishers can help students by providing
both training in how to use features of digital formats and by developing user friendly
digital formats that mimic print reading.
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Abstract. The Strategy for Effective Implementation of ICT in Education and
Science of the Republic of Bulgaria (2014 to 2020) has as its objective digital
transformation in education. In this context, a survey was conducted in 2015
among students at the University of Library Studies and Information Technolo‐
gies (ULSIT) as part of the Academic Reading Format International Study, essen‐
tial for updating the institutional policy according the requirements of the strategy.
At ULSIT, the survey was accepted with interest: of the target group of 350
students, 234 respondents responded to the whole survey. Analysis of the results
highlighted the statistically significant differences in preferences and behavior of
students from both faculties at ULSIT. The students from the Faculty of Library
Studies and Cultural Heritage mostly prefer using printed materials, while their
colleagues from the Faculty of Information Sciences prefer using teaching mate‐
rials in electronic format in many cases.

Keywords: Academic readings · ULSIT · LIS higher education · Academic
reading format international study

1 Introduction

The Strategy for Effective Implementation of Information and Communication Tech‐
nologies (ICT) in Education and Science of the Republic of Bulgaria (2014 to 2020) has
as its main objective digital transformation in education. The main vision of the National
Strategy is related to iconic messages, such as: development of an integrated modern
ICT learning environment, science and innovation; introduction of integrated digital
control in all spheres of education and science and automation of the administrative
work of teachers and researchers; priority development of generally accessible, universal
and compatible standardized electronic content (including access via its own mobile
devices) and significant reduction of paper document turnover in the sphere of education
and science; development through ICT tools of new educational and scientific services,
registers and generally available public information, in order to attract all potential
participants in support of the strategy - parents, institutions, companies, civil society
organizations [1]. In this context, the survey conducted in 2015 among students at the
University of Library Studies and Information Technologies (ULSIT) as a part of the
Academic Reading Format International Study (ARFIS) is essential for updating the
institutional policy according the requirements of the National Strategy.
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The ARFIS covers 27 nations and the international collaboration is headed by
Mizrachi, Boustany and Kurbanoglu [2]. The objective of the survey is to explore the
attitudes and behaviors of students towards academic readings on paper and on screen,
and the factors determining these preferences and behavior. The International thematic
survey was conducted through the online based platform LimeSurvey and remote scien‐
tific cooperation and demonstrates new trends in the organization of scientific commu‐
nication and knowledge.

2 Specific Issues on Survey Implementation in ULSIT

2.1 ULSIT Educational Profile

ULSIT is a higher education institution, which has educational capacity in the field of:
Library and Information Sciences, Cultural and Historical Heritage Sciences, Social
Communications, Computer Sciences and National Security. The main university units:
the Faculty of Library Studies and Cultural Heritage (FLSCH) and the Faculty of Infor‐
mation Sciences (FIS) offer full-time, part-time and distance learning in Bachelor’s,
Master’s and PhD program levels.

2.2 Conducting the Survey at ULSIT

In February 2015, the survey tool was translated from English to the Bulgarian language
and a web page of the Bulgarian online survey at the e-platform LimeSurvey was created.
The e-mail list of Bachelors, Masters and doctorate degree students - respondents from
different specialties at ULSIT was prepared by the group supervisors, heads of depart‐
ments, teachers and representatives of the Student Council, who were invited to clarify
the purpose and the method of the survey.

The important task of the implementation of ARFIS at the ULSIT was to involve
students from more specialties from the Faculty of Library Studies and Cultural
Heritage (Bachelor’s degree programs - Library Studies and Bibliography, Library and
Information Management, Information Funds of Cultural Heritage, Information
Resources of Tourism, Archival Science and Documentary, Print Communications,
National Security; Master’s degree programs – Library, Information and Cultural
Management, Electronic Content - Innovation and Policy, Management of Documents
and Archives, Strategic Communications and Information) and from the Faculty of
Information Sciences (Bachelors degree programs - Information Technology, Informa‐
tion Brokerage, Information Security, Information Technologies in Judicial Adminis‐
tration, Computer Science; Masters degree programs - National Security and Cultural
Heritage, National Security). The invitation to take part in an online survey “Academic
Reading: print vs. electronic documents” was distributed to 350 respondents in the
period from 4th March to 3rd December 2015.

The main questions of the ARFIS study were: What are the format reading prefer‐
ences of the students (print or electronic) when engaged in their academic readings?;
What factors impact their preferences and behaviors?, and How these factors impact
their behaviors? According to the unique nature of ULSIT, we added to the objective
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of the survey the following question: Does the specialty studied at ULSIT (from FLSCH
or FIS) influence the preferences and behaviors of the students’ academic reading?

The data obtained were subjected to logical verification and control and then
processed through the statistical package SPSS (Statistical Package for the Social
Sciences) for Windows 21.0. For specification of the psychometric characteristics of the
methods and verification of the hypotheses, other statistical processing methods were
also applied: descriptive statistics; correlation analysis; factor analysis; single-factor
dispersion analysis.

3 Findings

3.1 Demographics

Survey responses totalled 234: 58% (n = 135) from FLSCH; 27% (n = 64) from FIS and
15% (n = 35) others, of them - 4 Ph.D. students and other respondents who marked only
ULSIT. Out of 234 respondents, 80% (n = 188) were female and 20% (n = 46) were
male. Most of the participants were ages 19–23 (42%). This is followed by those in the
age range of 24–30 (30%) and 31–40 (19%). Nine percent of respondents were 41–50
years old. Most of the respondents, 83% (n = 195), study their Bachelors degree,
followed by students studying their Masters degree 15% (n = 35), and PhD 2% (n = 4).
Most of the respondents from FLSCH – 46.1% (n = 111) specialize in Library and
Information Science, while the remaining students in History and Cultural Heritage –
7% (n = 17) and in Archival Science – 4.7% (n = 7). As to FIS, the most of the respond‐
ents study Information Technologies and Computer Science – 27.4% (n = 64) and 15%
(n = 35) of the respondents marked “Other”.

3.2 Comparative Analysis of Students’ Reading Behavior

The original survey includes seventeen statements on the preferences and behaviors, as
follows: ‘I remember information from my course readings best when I read them from
printed pages’ (Q1); ‘It is more convenient to read my assigned readings electronically
than to read them in print’ (Q2); ‘I prefer to have all my course materials in print format
(e.g. book, course reader, handouts’ (Q3); ‘If an assigned reading is 7 pages or more,
I prefer to read it in print’ (Q4); ‘I prefer to print out my course readings rather than
read them electronically’ (Q5); ‘I like to make digital copies of my printed course mate‐
rials’ (Q6); ‘Usually, I take notes and highlight important passages in my print teaching
materials’ (Q7); ‘If an assigned reading is less than 7 pages, I prefer to read it elec‐
tronically’ (Q8); ‘I am more likely to review my course readings (after I’ve read them
at least once) when they are in print’ (Q9); ‘I prefer electronic textbooks over print
textbooks’ (Q10); ‘I usually highlight and annotate my electronic readings’ (Q11); ‘I
can focus on the material better when I read it in print’ (Q12); ‘I prefer to read my
course readings electronically’ (Q13); ‘I prefer to read course readings which are in
my native language electronically rather than print’ (Q14); ‘I prefer reading foreign
language material in print than electronic’(Q15). One of the questions was aimed at
gathering information on the preferences of the students by what kind of devices they
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prefer to use when reading the training materials in electronic format (Q16). And the
last statement of the first panel was: ‘My preferred reading format, electronic or print,
depends on the language of the reading’ (Q17).

All the statements required responses on a 5-point Likert scale. On Fig. 1, +2 corre‐
sponds to Strongly Agree; +1 to Agree; 0 to Neither Agree nor Disagree; −1 to Disagree
and −2 to Strongly Disagree. Figure 1 shows the results accordingly the respondents’
affiliation to FLSCH or FIS.

Fig. 1. Preferences and behaviors of the students from FLSCH and FIS

Most of the opinions of the respondents from ULSIT confirm their preference for printed
format of the educational materials, as it became clear from the first study of Mizrachi
among students at the University of California, Los Angeles (UCLA) [3, p. 740]. From the
respondents of the ULSIT, most of the students 65.8% (n = 154) stated that they memorize
information better when reading it from printed materials (Q1); 14.5% (n = 34) disagree
with this opinion; those with no definitive opinion total 19.7% (n = 46) of the respondents.
Among the answers to questions (Q1) and (Q2) there is a high negative correlation between
the variables (r =, –47). High is the existing correlation between Q2 - preference for teaching
materials in electronic format and Q5 - preference for printing those training materials
received in electronic format (r =, –46). The priority use of printed educational materials is
confirmed by the established very high correlation (r =, 66) between answers to questions
Q1 and Q5.

The hypothesis is that in view of the specialization course content and the methodology
of training, statistically significant differences in preferences for printed or electronic
format of the educational content among the students studying subjects in FLSCH or FIS
was established. This suggests that the organization and quality of the educational process
at FIS, and the preparation of the students at this faculty corresponds more closely to the
challenges and requirements surrounding the implementation of The Strategy for Effective
Implementation of ICT in Education and Science of the Republic of Bulgaria (2014 to 2020).

The purpose of the current analysis is to collect data for making assessments and conclu‐
sions, with further reflection on the institutional policy and the specific improvements of the
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Quality of Education Management System (QEMS) at ULSIT towards implementation of
the requirements of the National Strategy.

The analysis of the results from the Academic Reading Format Study illustrates the
statistically significant differences in preferences and behaviors of the students from both
faculties at ULSIT. The students from FLSCH mostly prefer using the printed form of
teaching materials, while their colleagues from FIS prefer using teaching materials in elec‐
tronic format in many cases. The formulated hypothesis is thus confirmed.

The positive answers (Agree, Strongly Agree) of the respondents from FLSCH to the
statements related to pointing out the advantages of the printing format compared to elec‐
tronic format of academic materials (Q1, Q3, Q4, Q5, Q7, Q9, Q12, Q15) are prevalent. For
the students from FLSCH, positive factors include better memorization of learning content
by reading from printed materials, the possibility of taking notes, highlighting important
passages, and comfort in reviewing the educational content of printed educational mate‐
rials. High correlation between Q9 and Q1 - (r =, 598) was established, which shows that the
students prefer studying and reviewing their lessons from printed materials. Prevalent among
the respondents from FLSCH is also the opinion that the use of printed documents guaran‐
tees better concentration in the learning process (Q12).This fact is confirmed by data
obtained from the correlation analysis between Q12 and Q1 - (r =, 663).

Data from the one dimensional distribution of the responses were confirmed through
single-factor dispersion analysis - there was a significant statistical difference between the
respondents from the two faculties – from FLSCH: (M = 1,05); from FIS: (M =, 053).

It was established that the students trained in the specialties at FIS use almost equally,
printed and electronic materials for their educational purposes, and these preferences are
determined by specific factors. For example, the respondents from FIS greatly agree with the
statement that the electronic format is more convenient for reading educational materials
than the printed format (Q2) (M =, 14), while the result of the students from FLSCH
responding to the same question is (M = -, 32). The FIS students prefer to read in electronic
form materials in a volume of less than 7 pages (M =, 25), while those from FLSCH, in
response to the same question took in account the statistically significant difference (M =,
01). The FIS students tend to read e-learning content in academic disciplines and to use
electronic educational materials in the Bulgarian language (Q8, Q13, Q14). The possibility
of taking additional notes, annotating and highlighting when reading e-learning materials are
among the factors determining their preference to a greater degree by the FIS students ques‐
tioned.

To the greatest extent, the answers given by the respondents from FLSCH and FIS show
a coincidence regarding the preference for making digital copies of the provided printed
educational materials (Q6) and taking additional notes, highlighting and annotating reading
of e-learning materials (Q11). But in both statements, the students from FIS had a more
positive attitude to the electronic format.

The study established that the students from ULSIT do not prefer in general electronic
textbooks compared to printed textbooks (Q10), as stated by 55.0% (n = 128) of
them. Preference for electronic textbooks was expressed by 19.8% (n = 46), while 25.2%
(n = 59) of the participants in the survey expressed no definite opinion. The FLSCH
students - (M = -, 64) expressed a predominantly negative attitude towards the electronic
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textbooks (Q11), while among their colleagues from FIS were both supporters and
negatively inclined respondents - (M =, 00) regarding the use of textbooks in electronic form.

The statement that reading of printed documents predisposes to better concentration
(Q12) is supported among most of the FLSCH respondents - 83.7% (n = 113). A statisti‐
cally significant difference exists between the opinions of the respondents from the two
faculties - (M = 1.05) for FLSCH and (M =, 53) for FIS.

The data received in response to the question on the preference for reading foreign
language materials in print format (Q15) was interesting. A statistically significant differ‐
ence exists in the opinions of the respondents from both faculties on this issue, and the
printed version when using foreign language documents is preferred by students from FLSCH
(M =, 36). Although the answers of the respondents from both faculties vary across the
whole scale spectrum (from −2 to +2), the foreign language in which they were written is
significantly less important as a factor of preference for the documents in electronic format,
for the students from FIS (M = -, 30).

The favorite device of respondents for reading in electronic format (Q 16) is their laptops
(70.3%), followed by their mobile phones (42.7%), desktop computers (39.4%), iPads/
tablets (22.0%).

The language of the learning materials (Q 17) is not a factor when deciding between the
print and digital format. This is the opinion of the most respondents at ULSIT 60%
(n = 140). The language of reading documents is more important for the students from
FLSCH (M=, 36), while for the students from FIS, this is not a factor of importance for
their preference for document format – print or electronic (M= -, 30).

3.3 Analysis with Independent Variables

A statistically significant difference exists by gender. The female respondents definitely
show a greater preference for using printed materials for educational
purposes. According to data obtained from the single-factor dispersion analysis with an
independent variable “the gender of the respondent”, significant indicators were found
in the various manifestations of preference for the traditional paper format. For example,
when preference is given to reading in printed format when the teaching material totals
more than 7 pages (F = 9,184; p =, 003); when preference is given to the printing of
educational materials produced in electronic format (F = 3,416; p =, 066); when pref‐
erence is given for making digital copies of the provided printed educational materials
(F = 6,857; p =, 009). An especially significant statistical difference was observed in the
answer to the last question by the female persons surveyed (M = -, 14) and by the male
persons (M =, 35).

Findings indicate that reading preferences and behaviors differ according to the
respondents’ age. There is a preference for reading in electronic format by students
between 19 and 30 years of age (n = 98). They tend to digitize their learning materials
and prefer to read their educational content of up to 7 pages in electronic form. The
respondents over the age of 30 clearly expressed their preference for printed materials
(M =, 91). Interesting gradation of opinions was observed with the students from
different degrees and year of study. The greatest preference for reading printed materials
is given by the students from the first year of study in Bachelors degree (M =, 83). This
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preference goes in a downward direction with the academic experience gathered, and
with the students enrolled for Masters degree it is significantly lower (M =, 09). Students
in Doctors degree to the greatest extent feel that they memorize the information better
when they read printed materials (M = 1.00). This is probably due to the large volume
of information that the Ph.D. students need to learn in the process of working on their
doctoral theses. There is a trend that the students enrolled in Masters degree programs
are to the lowest degree influenced by the form of their academic materials. They tend
to use e-content and at least prefer to print the learning materials received in electronic
format. A statistically significant difference, although small, was noticed in the responses
given by the students in Masters degree programs in terms of digitization of the available
training materials (M =, 15), compared with the views of the students in Bachelors degree
(M = -, 09) . Only with the students from the Masters degree programs exists “balance”
between the positive and negative responses to the statement: ‘I prefer to read my course
readings electronically’ (M =, 00). Visually impaired students expressed their prefer‐
ence for the printed format of the educational content (M =, 81) and to the greatest extent
disagree with the advantage of electronic over print books (M = -, 59).

In the survey questionnaire, the respondents had the opportunity to express their opin‐
ions as free text and those from ULSIT were very responsive. The opinions shared are a
valuable resource for analysis and prove that the student community is interested in those
problems. Here are highlighted some key points of student opinions. Respondents empha‐
size that the quality of training and concentration in the learning process is more essential in
relation to the content of the teaching materials than their format. Choosing the reading
format is dependent on the complexity of the text and the manner of presentation of the
information. Important factors for mastering the teaching material and the process of
learning is the quality of teaching and the learning methodology applied by the
teachers. Arguments associated with the loss of concentration and health effects on vision
were pointed out as reasons for not preferring educational materials in electronic format. The
opinions expressed by the respondents as free text are diametrically different. Naturally, the
advantages and disadvantages of using print or electronic educational materials were
discussed. Among the advantages of electronic textbooks emphasized: the ability for easy
transfer, use and repeated reproduction, protection from technical damages, ability for quick
searching through the text by keyword, possibilities of hypertext, free-of-charge access,
ecological attitude. The electronic format was seen as especially suitable for textbooks with
tables and graphs, as well as tests. Some of the respondents state that they highlight and take
notes also on the documents in electronic format. Students say that they digitize learning
materials they want to keep in their personal archives for educational purposes. Among the
advantages of the printed educational materials emphasized were easier note taking, ease of
memorization, and repetition without requiring any technical devices or Internet connection.

4 Outcomes and Academic Policy Reflections

The findings from the Academic Reading Format Study were brought to the attention
of the ULSIT’s management, teaching staff and university librarians. The systematized
data and conclusions were provided to all individuals and groups responsible for quality
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standards design at the university: Rector; Vice Rector for Quality of Education and
Accreditation and Vice Rector for Learning Activities, Deans of FLSCH and FIS; Head
of Departments; Student Council, University Library.

In the period 2012–2014, in FLSCH the project “Distance Education in Library and
Information Science, Print Communications and Cultural Heritage” was implemented.
The teaching staff was trained to create e-learning content, electronic learning aids, work
with the e-platform ILIAS and use the electronic forms of learning. Six Masters distance
learning programs were developed. For two academic years effective distance learning
masters were trained in “Library, Information and Cultural Management”, as the only
opportunity of the kind provided nationwide. The achievements of this project allowed
building required capacity and institutional experience in using electronic forms of
training at FLSCH. However, the e-learning content is created primarily for training
students in Masters degree. The results of the students’ reading behavior survey high‐
lighted the need for a targeted approach for the provision of such electronic format as
part of the training materials in the Bachelors degree, in response to student needs and
trends towards digital transformation in the Bulgarian education.

For future interaction, an important partner could be the University Youth Knowledge
Academy, established in 2013, based on the new educational paradigm of UNESCO, by
accredited qualification to certified skills. The main tasks of the Academy are to ensure
wider access to knowledge and its dissemination as a link between business and educa‐
tion, and to support education and the professional development of students and young
scientists, as well as representatives of other universities in Bulgaria and abroad or from
various institutions and business environments [4, p. 264]. The University Youth Knowl‐
edge Academy will be invited to organize events and trainings for teachers and students
from both faculties to exchange experience and ideas, in order to find the right balance
between print and digital documents needed for educational and scientific purposes at
ULSIT.

Furthermore, the students’ opinions regarding the choice of print or electronic format
of training materials will have an effect on the individual decisions of teachers on
whether to publish their works for academic and research purposes in open access, and
whether they will support the institutional decision to establish an Open Access Repo‐
sitory at the university and to join to the Open Science movement.

The recommendations from the ARFIS survey are aimed at rethinking the shape of
the educational content provided; the methodology of student teaching and assessment;
acquisition policy and cooperation with the university library, as well as overall
academic interaction with respect to different specialties at FLSCH and FIS towards
application of ICT in the learning process and its optimization and self-study of LIS
students in modern academia.

The results of the study conducted at the ULSIT on the similarities and differences
in students’ reading behavior and the actions taken towards optimization of the institu‐
tional policy could be interesting to the LIS international community.
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Abstract. This paper addresses the need for a comprehensive theory of information
literacy by beginning to lay the groundwork for a theory that encompasses the use of
information as well as its location and evaluation. First—drawing on research and
theory from two fields grounded in complementary understandings of “information”
—the theory posits that information literacy and learning are strongly related because
information itself is the basic building block for human learning. Second, the paper
discusses the importance of knowing how the characteristics of different information
formats—visual, multisensory, and digital—can be used to support different kinds of
learning. The paper concludes by arguing that students and others must understand
these characteristics in order to be truly information literate—that is, to use informa‐
tion effectively to engage in deep and meaningful learning in the information-rich
environment of the 21st century.

Keywords: Theory · Information science · Instructional systems design ·
Learning · Affordances

1 Introduction

For at least a decade, Johnston and Webber [1] have argued that information literacy is a
stand-alone discipline with its own journals, conferences, associations, and adherents. This
paper supports and extends that argument by suggesting that the discipline also needs a
comprehensive theory to provide the conceptual basis necessary to support its research and
practice. The paper begins to lay the groundwork for such a theory—one that encompasses
all three of the areas typically mentioned in definitions of information literacy: access, eval‐
uation, and use. While a fully realized theory would have to go well beyond the ideas
suggested here—including, for example, a comprehensive review of works on information
literacy and learning and of more general ideas related to various aspects and varieties of
pedagogy—the paper attempts to set the stage for discussions that could lead to the devel‐
opment of a robust theory of information literacy that can anchor the discipline and inform
both its research and its practice.

“Information literacy” is defined as “the ability to locate, evaluate, and use” information
[2], but discussion of the topic frequently focuses only on the “locate” and “evaluate” steps
and falls short of considering information use. Arguably, examination of the “use” step is
overlooked because the ways in which information is used are too numerous to master and
because “information use” is generally considered the province of individual information
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seekers and of professionals outside the information field—teachers, researchers, and other
experts. However, while a focus on “location” and “evaluation” is understandable—espe‐
cially from a practical perspective—a consideration of all three steps in the information-
literacy definition is necessary for the development of a theory that can undergird the field.
This paper draws on two separate but related fields—information science and instructional
systems design—which share key constructs that could ground the creation of such a
comprehensive theory of information literacy.

2 Information Literacy and Learning: The Foundation

T. D. Wilson’s [3, 4] inclusion of a step titled “information processing and use” in his infor‐
mation-behavior model opened the door for information-science researchers to explore what
users do with information after they find it. Neuman’s [5–7] theory posits that what learners
do is “process and use” information to create the new cognitive structures that result from
learning. The theory posits, further, that information itself is the basic building block for all
human learning—that is, for “learning” in the broadest sense rather than learning tied to any
particular theoretical or pedagogical paradigm.

The connection between information literacy and learning is well established. Perhaps
the most influential statement linking the two comes from the final report of the American
Library Association’s Presidential Committee on Information Literacy, published in 1989:

To be information literate, a person must be able to recognize when information is needed and have
the ability to locate, evaluate, and use effectively the needed information. …Ultimately, information
literate people are those who have learned how to learn. They know how to learn because they know
how knowledge is organized, how to find information, and how to use information in such a way that
others can learn from them. They are people prepared for lifelong learning because they can always
find the information needed for any task or decision at hand [2].

This definition was among the first—if not the first—to make explicit the link between
information and learning. It notes the higher-order thinking skills associated with effec‐
tive information use, states the importance of knowing how “knowledge is organized,”
and points out that the primary goal of information literacy is preparation “for lifelong
learning.” While discussions of information literacy and learning have expanded on
these ideas over the years, this definition’s integration of concepts inherent to learning
with concepts essential to information use remains critical because it suggests a concep‐
tual framework in which to examine the details of the connection between information
and learning [8]. Neuman’s [5–7] theory addresses those details from the perspectives
of two disciplines: information science and instructional systems design.

3 The Theory: Learning with Information

Neuman’s [5–7] theory was developed through an extensive examination and integration
of research and theory from both information science and instructional systems design
and was borne out in personal research. The field of information science, of course, has
led the way in defining the first two components of learning with information—accession
and evaluation. Instructional systems design, which may be unfamiliar to many readers,

268 D. Neuman



offers insights about the completion of the process—using an array of concepts and
techniques to organize the “found” information into useful and coherent cognitive struc‐
tures. The theory’s focus on understanding the importance of this “use” component was
generated by Neuman’s [9] finding from an extensive qualitative study of middle-school
students: these 11- to 13-year-olds were able to find and evaluate information reasonably
well but foundered significantly when it came to organizing and synthesizing the infor‐
mation successfully. Thus, while Neuman’s [5–7] theory is related to information-
seeking models like Eisenberg & Berkowitz’s [10] “Big 6” approach and Kuhlthau,
Maniotes, & Caspari’s [11] work on guided inquiry, it is more comprehensive both
theoretically and practically because it directly addresses the learning side of the infor‐
mation-and-learning equation as well as the information-seeking one.

The conceptual grounding for the theory lies in the understandings of “information”
held by the two fields that the theory brings together. These understandings are not only
complementary but virtually overlapping. Writing in information science, Buckland
[12] notes that “information” is not a monolithic unit but simultaneously a process (the
act of communication); a thing (an object that imparts information); and knowledge
itself (an increase in understanding or a decrease in uncertainty). Marchionini is even
more expansive in his understanding, noting that information is “anything than can
change a person’s knowledge,” including “objects in the world, what is transferred from
people or objects to a person’s cognitive system, and … the components of internal
knowledge in people’s minds” [13, p. 5].

For instructional systems design, “information” is also multifaceted. Merrill [14,
15], one of this field’s most important theorists, proposed that information consists of
four types—facts, concepts, principles, and procedures—and that learning consists of
three processes—remember, use, and find—applied to those types. Gagne [16, 17],
another prominent theorist, identified verbal information and cognitive strategies as
“learned capabilities” and included forming concepts and applying rules among his
“intellectual skills.” For both these seminal thinkers, “information” is both something
acted on during learning and something resulting from the learning process. Like infor‐
mation science, instructional systems design clearly sees “information” as something
that is fluid, dynamic, complex, and consisting of interrelated components.

Like both information science and instructional systems design, Neuman’s [5–7]
theory characterizes “information” as a network of entities and relationships that is
dynamic, complex, multifaceted, and multipurpose. It is both the “stuff” that underlies
the learning process and the outcome of that process. Through learning, information is
transferred from the environment into human cognitive systems to become knowledge.
As an active, self-directed activity by which humans make sense of the information we
encounter, learning ultimately requires accessing, evaluating, and using information—
just as information literacy does. Thinking of information as the building block for
learning thus ties learning with information directly to information literacy. It allows us
to draw on research and theory from both information science and instructional systems
design to explain learning and to design strategies and activities that will support that
learning as well.
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4 The “Learning” Part of Information Literacy: Insights
from Instructional Systems Design

Instructional systems design offers insights into how a learner might organize information
successfully during the last component of information literacy—organizing “found” infor‐
mation into coherent and memorable cognitive structures. About seventy years of work on
creating effective instructional presentations—visual, aural, multisensory, and interactive—
provide research-based strategies and techniques for organizing and representing informa‐
tion in ways that enhance learning. Neuman’s [5–7] theory holds that, by extension, these
strategies provide an entrée into helping learners understand how to create cognitive struc‐
tures for themselves that represent their new ideas in clear, well-integrated ways—that is, the
strategies and techniques provide a way to help people learn.

Indeed, instructional systems design research has yielded extensive guidelines for
using the features inherent in various information formats to support learning. Known
as “affordances” [18] these features make different formats particularly useful for
different kinds of learning. For example, charts and graphs have the affordance of being
especially effective at displaying and supporting visual learning [19]; film and video
have the affordance of being especially well suited for displaying and supporting the
learning of processes [20]; and interactive materials, the affordance of being able to
display and support the learning of abstract concepts in ways that no other information
format can match [21]. A variety of comprehensive instructional-systems-design
resources—for example, the four successive editions of the Handbook of Research on
Educational Communications and Technology [22–25] sponsored by the Association
for Educational Communications and Technology—present a wealth of theoretical and
practical guidance for exploiting the affordances of various formats to support various
kinds of learning. Understanding these affordances—and helping learners understand
them—is essential to maximizing the use of various information formats in support of
various kinds of learning.

5 Using the Affordances of Information Formats to Create
and Support Learning

The idea of “affordances” has a long history and is more complicated to explain than to
exemplify. And while there are many examples that can be used to illustrate learning
with the affordances of various information formats, this paper can focus on only a few
basic ideas to illustrate how learners in both formal and informal learning environments
can create representations of their new knowledge that capitalize on and reinforce
features inherent in that knowledge. These ideas and the strategies for their implemen‐
tation in terms of information literacy are largely theoretical at present, but they offer a
rich opportunity for extending the research base for the “learning” segment of the infor‐
mation-literacy continuum.
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5.1 Learning Affordances in Formal Learning Environments

Imagine an array of “information literacy” activities designed to help students access, eval‐
uate, and use information about climate change in order to understand it and to formulate
ways to address it. One group of students—for example, younger ones—might closely follow
a teacher’s or librarian’s guidance to find resources about recycling (as a way to save
energy) that are age-appropriate and that come in various information formats—picture
books, instructional videos, and websites for children. Another group—for example,
students in middle or secondary school—might have more independence in finding and
evaluating their own resources and might explore books that are more advanced, a wider
variety of websites, and YouTube videos of the creation and management of neighborhood
gardens. They might also tap the information held by local experts by asking them how they
created a garden that thrives in the climate conditions in that area. Yet a third group—for
example, university students—might work with almost total independence to explore arti‐
cles in scientific journals, interviews with experts and activists posted on specialized blogs,
and data posted on government weather-related websites in order to develop a plan to
address their city’s problem with micro-climates that create flash flooding in some neigh‐
borhoods. All these activities, as well as many more, require the acquisition, evaluation, and
use of information to create learning and the mental and physical products that represent it.

But how does one “use” the information to create those products? The younger students
mentioned above might put together a map showing recycling centers in their city. Their
choice (or, more likely, their teacher’s) to use a visual medium to organize and display this
information capitalizes on the affordances of visual information formats—the abilities to
present information simultaneously rather than sequentially, to use color and different fonts
and sizes of letters to highlight and emphasize particular segments of the information, to draw
on the cognitive activity that is unique to processing visual information. Thus, the impor‐
tance of the map for “learning” is not its attractiveness but its organization and representa‐
tion of information. The development of the map helps learners to “see” the information in
a way that makes it coherent and understandable and to create and remember a visual repre‐
sentation that is, in itself, a cognitive structure and therefore an example of learning.

The second group might use the information gathered from its wide variety of resources
to produce a video report on designing and creating a successful community garden.
Following what Saloman [20] called the “filmic code” and others have called the “grammar
of film,” the group might use careful pacing, well-placed cuts, dramatic zooms and fades,
and carefully chosen camera angles to organize the information from all these resources into
an effective—and highly sophisticated—display of their learning. They might, for example,
interweave videos of interviews with local experts with snippets of the processes of
planting, cultivating, and weeding. Creating the report would require our learners to draw
upon the affordances of a multisensory presentation—that is, the film’s ability to present two
kinds of information, visual and aural, simultaneously. Creating the report would also
require students to draw upon the unique cognitive activity required by such presenta‐
tions—the abilities to process both verbal and pictorial information, each of which embodies
its own inherent structure, in tandem and to integrate them into a unified cognitive repre‐
sentation. Once again, the importance of the video for learning would not be its attractive‐
ness but the way it organizes and represents information. In this case, the students’ learning
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would create and result in a mental model that reflects not only the concepts related to
community gardens but also the processes involved in creating and maintaining one.

The third group would have a more complex and challenging task that would result in
even more complex and sophisticated learning. They would have to access and evaluate the
information in the journal articles, sort through and identify accurate and biased information
in the videos on the blogs, and analyze and interpret the information in the statistical tables
on the government websites. The unique affordances of each of these individual formats
support different kinds of tasks and cognitive processing, similar to those described in the
“recycling” and “community gardening” examples mentioned above. But perhaps the most
interesting information-related task for this group involves the interpretation and represen‐
tation of the government data.

Suppose, for example, that the students are part of a research team preparing to give a
paper at a conference. They need to convey highly complex ideas quickly and simply to the
city employees who must deal with the wet basements and clogged water lines that result
from the flash flooding. The students download a particularly important table and, with a few
clicks, transform it into a pie chart. The underlying information remains the same—20%
remains 20%, of course—but the “new” information format is completely different. To
create and represent the information in the most memorable way, the students have taken
advantage of a primary learning affordance of interactive information formats: their ability
to transform information from one kind of representation to another while maintaining the
nature of the information itself [21]. While the information is now organized in a graphic
rather than in lines and columns, the information itself has not changed. And what the audi‐
ence will learn and remember is not just the information itself but the way the students
organized and represented it—that is, audience members will create personal cognitive
structures that embody abstract information in an understandable and memorable way. As
ALA’s definition of information literacy suggests, the students in our third group are truly
information literate not only because they know how to create and represent complex infor‐
mation displays but because they know “how to use information in such a way that others
can learn from them” [2].

5.2 Learning Affordances in Informal Learning Environments

While the importance of learning affordances is perhaps more evident in formal learning
environments like those described above, such affordances can play a role in informal
learning environments as well—for example, in visits to museums and music festivals,
to mastering the intricacies of a hobby, and in participating in theatre. Imagine, for
example, the array of “information literacy” activities that the director at a local
community theatre might encounter. Perhaps her first challenge would be to find a suit‐
able play, and so she locates and evaluates a selection of comedies and dramas she thinks
are likely candidates. Here, she relies on a principal affordance of print—its stability,
which allows her to read closely and carefully [20], going back and forth over the text
to tease out aspects of plot and character that would fall within the range of her volunteer
actors. The result of this activity might be an internal “script”—that is, a mental model
that organizes and represents her initial understanding of what play to use and how to
stage it. Next, she might find and consider sketches of costumes that had been worn in
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earlier productions of the play she’s selected, again using the stability of print to study
the details in order to create a mental model of her actors in similar costumes. She might
even draw her own sketches—creating a physical representation that reflects and
organizes her own visual learning.

Intrigued by what she’s discovered so far, our director locates a video of a televised
version of the play and watches it to build her understanding of the actors’ movements
and speeches on the stage. Using the affordances of a multisensory presentation
described above, she processes both visual and aural information to create her own
“vision” of how and from where her community players might enter the stage, where
they might stand to deliver key lines, the cadence and inflection they might use to deliver
those lines most effectively, and so on. Again, to learn what she needs to know at this
stage in her preparation, she will organize and represent the information in ways that
are supported by the particular affordances of film.

Finally, concerned about the placement of the props in a particular scene and the
routes the actors might take to cross from one area of the stage to another, our director
uses a computer program to “block” the scene—drawing on the affordances of digital
technology to manipulate these elements in 3-D space. As she moves through this exer‐
cise, she creates a number of possible “scenes” by re-positioning the various props and
moving the characters through them. Each scene maintains the overall nature of the
information—the totality of the scene itself—but also transforms that information by
changing the way it is organized and represented. Ultimately, this transforming and re-
transforming of information allows her to create a variety of mental models depicting
how she might stage the scene. Then, the one she chooses to present in the theatre will
be re-created and stored in her audience’s mental models as well. Like our university
students in the “formal learning” example above, she is truly information literate because
she knows “how to use information in such a way that others can learn from [her]” [2].

5.3 Learning Affordances: So What?

These examples of the “use” component of information literacy in formal and informal
environments only begin to suggest the ways in which the complementary theoretical
understandings of “information” from information science and instructional systems
design converge on a practical level. This convergence clearly suggests that students
and others must be aware of the role of information itself as the basic building block for
learning, must understand that “information” is a dynamic and multifaceted construct
that encompasses a variety of formats, and must also understand how various informa‐
tion formats “work.” All of us must be able to decode the learning affordances in infor‐
mation formats in order to gain the most from them and must also, in turn, know how
to use the affordances as designers of our own information structures. To attain deep
and complex levels of learning—to be truly information literate—we must know how
to create sophisticated internal cognitive structures as well as external products that
convey those structures to others.

Today’s—and tomorrow’s—learners must know how to learn from a vast array of
information resources of varying types, quality, and coherence. To do so effectively,
they must know not only how to access and evaluate information but also how to use it
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in ways that enable them to derive maximum learning benefits. Understanding the nature
and uses of the various affordances inherent in different information formats is especially
critical in today’s information-rich environment. Information objects in this environ‐
ment (websites, commercial videos, games) are themselves carefully designed by
experts in graphic design, film and video, game theory, etc. Such objects are not always
vetted and can be—and often are—designed to misinform as well as to inform. As both
sophisticated and novice learners turn to information resources produced by illegitimate
sources as well as legitimate ones, they must become aware of the complex nature of
information, the various cognitive processes required to understand and create it, and
the affordances inherent in information formats that can support learning effectively and
creatively.

6 Conclusion

As “information literacy” gains stature as a discipline in its own right, it requires a compre‐
hensive theory to undergird its ongoing research and practice. Neuman’s [5–7] theory, which
encompasses using information as well as locating and evaluating it, offers an avenue
toward establishing such a theory—one that is based on research and theory from two
fields, information science and instructional systems design, which hold complementary
understandings of “information.” The theory posits that information literacy and learning are
strongly related and that information itself is the basic building block for human learning.
Information is, in fact, both the “stuff” that underlies the learning process and the outcome
of that process. The theory also addresses the importance of understanding how the affor‐
dances of different information formats—such as visual, multisensory, and digital ones—can
be used to support different kinds of learning. An important outcome of the theory is a
framework for designing studies to determine how best to engage formal and informal
learners in mastering the use of these affordances in order to flourish in the information-rich
environment of the 21st century.

Another important outcome of the theory is the suggestion that information professio‐
nals themselves—not just teachers and other subject-matter experts—have a role to play in
helping formal and informal learners master the “use” component of the information-literacy
triad. As experts in the organization and representation of information, these professionals
have specialized knowledge they can use to help others to understand the nature of infor‐
mation and the nature and role of the affordances of various information formats. Affor‐
dances, by nature and definition, are inherent features of the information in the full range of
information formats—print, film and video, websites, and more—and they transcend the
subject-matter content of any individual book, movie, game, etc. Only by helping students
and others to understand and exploit the affordances of various information formats can
information professionals fully meet their mandate to develop the full range of informa‐
tion-literacy skills we need in today’s world.

Finally, a third important outcome of the theory is the I-LEARN model [5–7], a
teaching-and-learning model that translates the theory described above into a practical
approach for learning with information. The model has six stages: Identify a problem or
question that can be addressed with information, Locate information relevant to the problem
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or question, Evaluate that information according to a variety of criteria, Apply the informa‐
tion to solve the problem or answer the question, Reflect on the process and products of the
information seeking and learning, and instantiate the new kNowledge in order to identify new
problems or questions and start the process all over again. To date, I-LEARN has been
implemented and studied in a variety of settings [26–31]. And while it is beyond the scope
and intent of this paper to go into a detailed explanation of the empirical aspects of I-
LEARN, it is worth noting that teachers who have used the model with students in elemen‐
tary and middle school as well as in college have found it to be an effective tool. Addi‐
tional work continues—to discover the best strategies for implementing the model, to under‐
stand more fully what “learning with information” means to students of various ages and
developmental levels, and to explore strategies and techniques for formally integrating
learning affordances into the instructional framework that the model provides.
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Abstract. The paper explores a possible framework for integration of concepts
of open science and research information literacy. The factors of open science are
identified, including relations with broader public and transparent information
policies, practices, methods, data and publications. Models of digital scholarship
are considered. The second part of the paper reports on results of a qualitative
study of information behavior of 19 researchers in Slovakia. Semi-structured
interviews and conceptual modeling were applied. Findings point to common
methodological analytical procedures and differences in problem statements, data
management and publishing strategies. Less awareness of open access, digital
sources and publicity of research results was noted. Disciplinary differences are
manifested mainly in publishing, procedures and evaluation of results. In conclu‐
sion, a resulting ecological framework of research information interactions and
research information literacy based on understanding and sense making are
proposed. Implications for researchers’ information spaces as part of knowledge
infrastructure are considered.

Keywords: Open science · Research information literacy · Information behavior
of researchers · Ecological framework · Research information interactions

1 Introduction

Open science represents a challenge for information literacy research. Relationships of
open science and information literacy research can be manifested in a number of dimen‐
sions, including information policies, information behavior of researchers and knowl‐
edge infrastructures in digital environment. The purpose of this paper is to explore
a framework for integration of concepts of open science and research information
literacy. We ask the following questions: Which factors of open science make an impact
on research information literacy? How can we determine the notion of research infor‐
mation literacy in changing research and information processes? We will briefly report
on a qualitative study of information behavior of researchers in Slovakia and present an
ecological framework of research information interactions and research information
literacy for open science.
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2 Open Science and Open Access: Related Concepts

Open science identifies relations of the research process with the broader public based on
transparent information practices, methods, data, publications and democratic access to
knowledge. Digital scholarship as part of open science means transformation of scholarly
processes and communications into digital environments as presented in several models [1,
2]. For example, Zuccala [3] identified the importance of relationships of researchers with
public, education of public and open access to documents as the core principles of open
science. The Finnish framework of Open Science (OSR) [4] presents a model of main
components of open science (policies, changing working culture, working methods, serv‐
ices and open infrastructures, including publications, data, expertise, services). The core of
open science structure is represented by the Open Access (OA) movement, especially OA
to data and publications. U.K. framework for Open Science [5] and RLUK report [6] confirm
new features of open science, research policies and new information needs of researchers
based on changing researchers’ behavior and needs for re-skilling.

Changing researchers’ behavior in open science has been interpreted by a number of
authors [7]. Main benefits of changing scholarly knowledge infrastructure are connected
with visibility and transparency of processes and publications. On the other hand, many
sociotechnical concerns of copyright, funding, information ethics or digital divide are raised.
Disciplinary differences and domains make an impact on the information behavior of
scholars in digital and open science, as interpreted by Talja [8], Fry [9] and others [10].

Open access movement to data, publications, learning materials and other products based
on the Budapest Open Access Initiatives resulted in the EC Open Science declaration [11]
emphasizing transparent access and knowledge sharing. Open Science is determined by
social, technological and community dimensions. If we are to understand the information
practices of open science, we need to reconceptualize the notion of research information
literacy.

3 Research Information Literacy: Related Research

A new concept of information literacy in transformation of scholarly processes was
presented in the ACRL Framework [12]. The emphasis is put on understanding, values and
experience in contexts. Ways of learning, participation in communities and metacognitive
strategies are factors that determine holistic interpretation of information literacy as stra‐
tegic exploration. Costructivism and process approach are applied in order to construct
meaning of information based on values and dialogue. For example, van Helvoort [13]
emphasized the personal knowledge base (expertise and cognitive strategies), other authors
introduced the concept of information fluency (Bawden [14]). Information fluency means
understanding, critical thinking and adaptations as main drivers of intellectual activities.

A number of authors presented concepts of scholarly and research literacy [15, 16].
Based on this we can determine research information literacy as the ability to understand and
use information in order to carry out research in disciplines. It is related to the broader term
of scientific literacy as put by Karvalics [17, p. 128] according to the (U.S.) National Science
Education Standards. Scientific literacy is the capacity to use scientific knowledge mediated
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by education. It helps ask scientific questions, understand science and its impact for society
[18]. Academic literacy is a narrower term connected with participation in academic culture,
understanding academic values and practising academic argumentation. In open science,
research information literacy is supported by digital literacy. According to Bawden and
Robinson [19], digital literacy covers knowledge assembly, retrieval skills and critical
thinking, understanding digital objects and digital filters, and publishing and communica‐
tion in digital environments.

Researcher Development Framework [20] determined four main domains for
research training and development in the U.K., i.e. knowledge and intellectual abilities
(A), personal effectiveness (B), research governance and organization (C), engagement,
influence and impact (D). The term “research information literacy” will be used here in
the context of this framework with regard to open science factors. Several studies of
academics and researchers confirm complex relationships of researchers with informa‐
tion environments and libraries (e.g. Webber, Johnston [21], Mc Guiness [22]) or present
interesting integrative models emphasizing the domain knowledge (e.g. [23, 24]).
However, not very much attention was paid to perceptions of open science. Under‐
standing open science principles is an important part of research information literacy
based on knowledge of information use patterns in academic communities. We will
explore research information literacy based on our study of information behavior patterns
of researchers, with regard to our past studies of methodological literacy and doctoral
students [25]. Open science principles consider professional expertise, promotion of
science, digital literacy, open access to data, and digital publications.

4 Study of Information Behavior of Researchers in Slovakia

4.1 Design of the Study and Methodology

In the framework of a research project on digital scholarship we carried out a qualitative
study into the information behavior of 19 selected researchers in Slovakia. The main
research question was focused on determination of domain differences with regard to the
information behavior of researchers and their perceptions of elements of open science. We
applied the methodology of semi-structured interviews. The design of the study was based
on a conceptual map of the information behavior of a researcher (Fig. 1). The information
process is embedded in the research process and knowledge infrastructure is based on
research data, information systems, libraries and publications (as determined by Borgman
[1]). External factors that make an impact on the research process include research policies,
values, barriers, information ethics and evaluation metrics.

4.2 Analyses and Findings

The participants of the study included selected 19 top researchers in sciences and medi‐
cine, humanities, social sciences and computer science in Slovakia. The selection criteria
of subjects were based on the expertise and excellence in the domain, international
networks, use of big data, advanced technologies, visibility or unique characteristics of
the disciplines. Basic background characteristics of the subjects are outlined in Table 1.
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The 19 respondents included 13 males (68,4%) and 6 females (31,6%), the average age
was 54,4 and the number of years of professional experience was 30 years. The repre‐
sentation of disciplines was composed of humanities (39%), sciences and medicine
(28%), social sciences (22%) and technical sciences (11%). An average duration of an
interview was 72 min. The interviews were carried out from October to December 2015
and from January to May 2016. The data were coded and frequencies of derived cate‐
gories were interpreted. Deeper semantic analyses are going on with the use of concept
modelling.

Table 1. Characteristics of the participants of the study (19 participants)

Group Discipline [17] Research subjects Gender
Humanities (8) Archaeology; Archival

studies; Comparative
religionistics; Literary
studies; Sinology; Slovak
language – linguistics;
Systematic philosophy (2)
[7]

Aeneolith, Bronze age;
Written culture history in
Slovakia; Maya culture;
Slovak literature; History
of China; Slavic languages,
Dialectology; Logics;
Pragmaticism

F (0) M (8)

Social sciences (4) Ethnology; Economics,
Statistics; Politology;
Sociology [4]

Folk traditions, Social
anthropology; Megatrends,
Prognostics; Comparative
politology, European
integration; Social policy

F (4) M (0)

Sciences (5) Astronomy, Astrophysics;
Macromolecular chemistry;
Molecular biology;
Neurophysiology; Nuclear
physics [5]

Observational astronomy;
Polymers; Genetics;
Autism; Space sciences

F (1) M (4)

Technical sciences (2) Computer science (2) [1] Information systems;
Software engineering

F (1) M (1)

Fig. 1. Methodological design of the study (conceptual map)
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First analyses point to common patterns and disciplinary differences in perceptions
of knowledge infrastructure. Common patterns revealed common critical analytical
information pratices (information fluency). Practical experience and expertise is mani‐
fested by reliance on authoritative information sources, personal international expert
networks and the long-term domain expertise. Research statements are interdisciplinary,
often reflect the sociotechnical complexity of current research practices, including the
use of electronic sources and web systems and services. Data management and digital
literacy are an integral part of the research process. Commonalities are also connected
with expert understanding, needs of keeping up to date and peer interactions. The domain
expertise is integrated with enthusiasm, deep motivation and interest. As one researcher
put it: “we enjoy our work”.

Open science factors were identified by researchers, especially promotion of results
for broader public and open access. It is also connected with participation, collaboration,
peer networking, and information sharing. Technological determination was found
especially with “big data” sciences, that is, astrophysics, physics, genetics, archaeology,
social sciences. In the humanities, the tendency towards building digital collections and
digital libraries was noted (e.g. archival memory system PamMap, Slavic languages
atlas, archaelogical photographic digital collections). Further open science factors
included policies, evaluation of results, access to data and publishing. Awareness of
researchers’ social networks has been noted, including trends of alternative metrics.

Our understanding of differences between disciplines based on researchers’ activities and
the culture of disciplines has been deepened. Main differences emerged from domain-
specific research objects, research statements, methodologies, procedures, data acquisition
and data management. These differences are reflected in publishing activities, communica‐
tion and information use patterns and culture. Methodological modes of social sciences,
humanities, sciences and technical sciences were identified. It has been confirmed that in the
humanities the focus is on human beings, products and cultures with the use of interpreta‐
tions, description, heuristics and reconstruction. In some cases one’s own experiences and
emotions are activated. Researchers publish especially in conference proceedings, mono‐
graphs and journals. Digital humanities are formed in contexts of cultural heritage. In the
sciences the mode of problem solving and practical expertise dominated. Observation,
experiment and measuring emerged as the main methods. In information behavior moni‐
toring of selected information sources (journals) dominated. Traditions of the use of digital
repositories and university networks have been strong (e.g. arXiv.org, PubMedCentral).
Publications are focused on top professional journals. In the social sciences, surveys, anal‐
yses, deep categorization and interpretations were confirmed. Electronic sources and mono‐
graphs are used, such as social data archives and international social and economic data‐
bases. The focus is on human and social interactions, social communities and societal devel‐
opment. In publishing behavior they prefer journals and proceedings. In the technical
sciences, simulations, systems design and experiments prevailed. The methodological mode
includes problem solving and development of new methods and systems. Electronic sources
and digital libraries dominate in information use. Publishing is focused on conference
proceedings and journals. The majority of researchers confirmed interdisciplinarity and
mixed methodologies; those in the digital humanities and social sciences especially
confirmed the need for efficient knowledge infrastructure and data management services.
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5 Ecological Framework of Research Information Interactions

Based on the results of our analyses we developed an ecological framework of encap‐
sulated research information interactions (Fig. 2) composed of three sets of factors.
Factors of open science include promotion, open access and participation. Several gaps
with regard to open science were identified with researchers, namely the awareness of
OA potential and promotion of research results. Factors of expertise are connected with
domain-specific analyses, data management, procedures, interpretations, and
publishing. Methodological factors represent connected methodological research proce‐
dures based on understanding, description, exploration, explanation, prediction, and
collaboration integrated by metaliteracy as expert cognitive strategies and research
management.

Fig. 2. Ecological framework of research information interactions

The three components of these interactions are interconnected and complementary
and represent the expertise of researchers, methodological procedures, and open science
perspectives. Participation in open digital spaces, scholarly social networks, open peer
review, digital publishing and alternative metrics (altmetrics) enrich the traditional
models of information behavior and information literacy of researchers. The proposed
framework helps re-conceptualize research information literacy as a complex multilay‐
ered notion based on understanding, critical thinking and sense making encapsulated in
domain expertise. Its ecological factors include information access, multiple use of data,
methodologies, procedures and knowledge infrastructure integrated by creative research
process. Information activities support construction of contexts, knowledge discovery,
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data management, interpretations, social networking and trust. Ecological principles
cover holistic cultivation of information interactions in the three components.

6 Implications for Research Information Literacy

Following the ecological information interactions framework we can determine that
research information literacy is understanding based on the complementary nested
ecosystem of expertise factors, methodological factors and open science factors. İnte‐
grative metacognitive strategies guide the holistic experiences of researchers in digital
information environments. Research information literacy is based on sense making and
knowledge discovery integrated with motivation and research interest. Despite the limi‐
tations of the study, practical implications lead to design of value-added services and
tools, sustainable research process workflows, and creative digital representations of
research results. For new models of digital scholarship we propose that we pay more
attention to knowledge infrastructures based on tools of data management, visual
analytics, collaboratories and conceptual models. Research information literacy is
considered as part of a personal knowledge base and personal information style which
can lead to the development of researchers’ information spaces. Therefore, requirements
for education of young researchers emphasize the promotion of research, participation
in digital spaces, digital literacy, data management and re-use of successful creative
strategies and methodologies.

The implications for library and information professionals determine needs for new
skills in support of research process, especially research data management, active
research support, adapting and partnering, preservation of research data, project manage‐
ment and communication and promotion of research results. Analytical and methodo‐
logical skills of information professionals with regard to information management are
needed, such as text mining and visualizations. For building knowledge infrastructure
in open and digital environments we propose to build the researchers’ information spaces
composed of expertise dimension, methodological dimension and open science dimen‐
sion as support of information behavior and research advancement. For educators, more
emphasis on digital literacy is recommended. More empowerment of academic libraries
with other partners in common projects are needed.

7 Conclusions

Open science contributes to conceptual advancement of research information literacy
for further generations of researchers. We determined the factors that make an impact
on development of research information literacy in transformations of scholarly work
into the digital environment. Several sets of factors were derived from an empirical
qualitative study of information behavior of researchers in Slovakia. An ecological
framework of research information interactions was developed which integrates three
groups of information behavior factors, namely the expertise factors, methodological
factors and open science factors. The framework was used for re-conceptualization of
the research information literacy concept following trends of open science development.
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Research information literacy was determined as a multilayered concept composed of
domain expertise, methodological knowledge and digital skills. The framework can be
useful for development of knowledge infrastructures, including systems and services
which actively support researchers in information activities, communication and collab‐
oration. Perceptions of open science and awareness of OA movement could be beneficial
for building more efficient partnerships between researchers, information professionals,
librarians, educators, research managers, institutions and agencies.

Further implications for libraries and information professionals point to needs of re-
skilling of new information professionals in knowledge infrastructures and centers of
excellence for research development. This can be reflected in education of new library
and information professionals with more emphasis on analytical skills, mastering of
advanced digital tools and creativity.

Acknowledgements. The paper was developed as part of the research project VEGA 1/0066/15
Modeling of the information environment of digital scholarship.
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Abstract. The paper, “Information Literacy as a Right and a Duty: the Experi‐
ence of the Czech Republic,” presented at ECIL 2014, outlined the brief history
of implementing various literacies into Czech educational curricula, and uncov‐
ered three major public policy-making “waves” throughout the implementation.
When considering general literacy, information literacy, and financial literacy
case studies, it has been shown that information literacy in particular is failing to
be adopted by the legal system, This prevents information literacy from being
adopted at a national level. The current paper aims to go further in analysis of the
legal system (using content analysis of laws as a method), and asks how different
types of literacy are realised in law. The paper also investigates whether or not
the term information literacy is even relevant and useful in the context of existing
educational laws and social development (in the Czech Republic).

Keywords: Literacy · Information literacy · Education · Access to information ·
Citizens’ rights

1 Introduction

Over the past decade, the Czech Republic has gone a long way to design, develop, test,
implement, assess, and evaluate information literacy (IL) policies and best practices,
mostly focusing on the higher education sector. However, IL is rarely considered by
politicians, policymakers and lawmakers and, thus, IL itself generally fails to be adopted
into laws or policies at a national level.

The paper Information Literacy as a Right and a Duty: the Experience of the Czech
Republic, which was presented at ECIL 2014, outlined the brief history of implementing
various literacies into Czech educational curricula. [1]1 While taking a closer look at general
literacy and financial literacy case studies, three major public policy-making “waves” were
found to be present in the process (and tend to be present in general):2 First, key actors and
professionals identify the issues and challenges, and set an agenda to address them;
Second, politicians and policymakers support the agenda as of public interest; Third,
the whole agenda is integrated into the legal system. Furthermore, the legal system
adopts a given curriculum via the following five (simplified) progressive stages: (1) a citizen
has a right to be taught a specific set of skills (a particular literacy); (2) a citizen has a duty

1 http://link.springer.com/chapter/10.1007/978-3-319-14136-7_22.
2 As it is shown in other case studies further developed in Ph.D. thesis (to be submitted).
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to learn those skills; (3) the state has a duty to teach citizens those skills; (4) the state has the
right to expect its citizens to learn those skills (the so-called presumption of literacy); (5)
some learning-disabled citizens may require additional special care and assistance. While
acknowledging that laws and legal procedures can vary from country to country, it is antici‐
pated that the results of this research will be of interest and relevance to policymakers in
other countries.

In 2015, an explanatory memorandum of Act No. 222/2015 (which changes Act No.
106/1999 Coll., on free access to information) mentioned the “assumption of computer
literacy”.3 Any citizen who requests information via electronic means, such as e-mail,
should receive the answer using the same electronic means. It is assumed that he or she
will be capable of reading that answer. This is the first time that an assumption of a
literacy made it into (Czech) law, and demonstrated the validity of the above-mentioned
“three waves” and “five stage process” of adoption.

General literacy and financial literacy have completed all five stages within the third
wave, and both were adopted by the legal system in the Czech Republic. Information
literacy in the Czech Republic, however, appears to have failed to advance even to the
second wave.

To uncover the cause we must study laws that include and operate with related terms.
Based on content analysis of laws as a method we must ask how different types of
literacies defined by professionals are realised in laws and policies. The term media
literacy has been a well-developed example, because it is already present in laws and,
therefore, is used in legal practice. Financial literacy is also present as a concept in
several laws even though it does not appear explicitly as a term. Rather, it appears as a
set of assumptions further being developed by particular policies.

IL, on the other hand, seems to have a very low appearance in law. As already stated,
IL has never passed beyond the first of the three waves of adoption. To proceed to the
second wave (gaining support from politicians and policymakers, and seeing IL as a
matter of public interest) we need to resolve which of two potential strategies will be
most effective: (1) either increase efforts to explain IL to politicians, or (2) replace IL
with a more appealing term with a higher likelihood of uptake.

2 Information Literacy in Czech Laws and Policies

Information Literacy as a term has been used among Czech professionals, mostly
teachers and librarians, since about 1990. The term was apparently first included in
Czech public policy documents in 1999 when the National Information Policy4 was
published as a strategic document. IL was defined therein as one of the main priorities
of national policy. The National Information Policy for Education soon followed (2000)
and the White paper on Education in the Czech Republic (2001) referred to both of these
information policy documents. Unfortunately, both information policy documents

3 https://www.psp.cz/sqw/sbirka.sqw?cz=222&r=2015.
4 http://www.vlada.cz/cz/clenove-vlady/historie-minulych-vlad/statni-informacni-politika---

cesta-k-informacni-spolecnosti---dokument-2089/.
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misused the term IL to cover computer literacy in general, which led to a widespread
misconception about the nature of IL among politicians and policymakers.

Separate efforts by academic libraries to support IL led to teaching librarians forming the
Working group for information literacy and information education (IVIG) within the frame‐
work of the Academic Libraries Section of the Higher Education Council of the Czech
Republic. After the establishment of the Association of Libraries of Czech Universities5 in
2003, IVIG6 became one of its active standing committees. IVIG’s necessary first step was
defining the information literacy concept by consensus-building.7 The IVIG concept of IL,
first formulated in 2000, was revisited and revised in 2010. The Information Literacy Stand‐
ards of a University Student were first established in 2004, and were later refined in 2007.
A pilot survey of university students´ level of IL was carried out in 2004, and was repeated
in 2005 to verify both the method and hypothesis. Finally, the Information Education
Strategy at Universities in the Czech Republic was published in 2008. No specific strategy
for implementing IL in primary and secondary level curricula exists in the Czech Republic.

While IVIG members became involved in preparing a new draft of the National
Information Policy, in order to influence the understating of IL among politicians and
policymakers, this revised policy document was neither finished nor approved by
government. Instead, the National Information and Communication Policy8 was
approved by the government in 2004, and continued to emphasise computer literacy and
the use of tools rather than focus on the understanding of content and context of infor‐
mation. It was followed by a strategic document on developing ICT in schools approved
by the Ministry of Education (2008), which was never fully implemented.

IVIG members, together with a similar group of professionals based at Masaryk
University in Brno, are now focusing on promoting IL in higher education, mostly
through courses and targeted tools. Another survey of university students´ level of IL
has taken place. No national policy on IL with a potential to influence educational
curricula is planned.

IL appears minimally in Czech law, but only as a side issue without notable influence.
IL is mentioned in Act No. 58/2000 Coll. (on the National Budget for the year 2000),
presumably relating to the National Information Policy, and Act No. 257/2001 Coll. (on
libraries). Both appearances aimed to allocate money for IL activities organized by
Czech libraries. The term computer literacy is not mentioned at all in any of these
appearances, but a closer look into related policies (National Information Policy) shows
that IL was mostly understood as an ability to use ICT. It seems unfortunate that, when
there was an open window for IL to become recognized by politicians and policymakers,
it became confused with computer literacy.

Numerous financial scandals9 during 2001 involved the misuse of public funds to
procure what turned out to be outdated computers for schools, allegedly in the name of
boosting information literacy. The fallout of these scandals was that computer and

5 http://www.akvs.cz/en/.
6 http://www.ivig.cz.
7 http://www.ivig.cz/Understanding-IL-concept.pdf.
8 http://www.culturenet.cz/res/data/002/000269.pdf.
9 http://www.lupa.cz/clanky/kostlivec-internetu-do-skol-znovu-vypadl-ze-skrine/.
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information literacy became tainted terms in public policy proposals. However, specific
key competences related to IL remained steadfast in educational curricula. IL has never
reappeared in Czech laws, while computer literacy has been mentioned in an explanatory
memorandum to just one law in 2015, as mentioned above.

A new policy document, Digital Czech (National Policy on Electronic Communi‐
cation), approved by the government in 2012 as Government Resolution No. 582/2012,
and updated by Government Resolution No. 235/2013,10 offered a new opportunity for
IL. This document advocated increasing the level of digital literacy, among other prior‐
ities, as a response to the ongoing digital revolution. It was followed by the National
Plan on Reforms (2014), National Educational Policy 2020 (2014; Government Reso‐
lution No. 927/2014),11 Action Plan on Digital Trade Development (2015; Government
Resolution No. 694/2015), and a proposal of Strategy on Digital Literacy for 2015–2020
(June 2015; Government Resolution No. 523/2015) by the Ministry of Education. The
whole agenda is due to be represented by a newly appointed State Secretary on Digital
Agenda (2016),12 who should bring attention to digital literacy, and hopefully IL, at a
national level.

3 Literacies in Laws and Policies

The 2014 ECIL paper [1] was focused on general and financial literacies as case studies.
Three major “waves” were identified in the process of adopting a literacy into law. Both
general and financial literacies have successfully gone through all three stages of adop‐
tion into law.

The three-phased adoption of general literacy has proceeded slowly, starting as far
back as the 18th century, whereas the adoption of financial literacy, in contrast, has
proceeded rather quickly since its inception in 2007. General literacy is widely consid‐
ered fundamental, long-term, and non-controversial; financial literacy is generally
perceived and promoted as an urgent response to growing debts in Czech households.

The 2014 ECIL paper’s case study of financial literacy shows, in particular, how the
process of adopting a literacy into law can proceed rapidly when professionals work
together to inform and persuade politicians and policymakers. [9] It also demonstrates
that the adoption of an agenda by the legal system is helped if at least two of the
following three conditions are satisfied: (1) stable or increasing public interest in
developing the agenda; (2) existing European or international policies on the agenda;
and (3) overall cooperation among (agenda) professionals, leading to simple concepts
and definitions for use in public policies and laws.

Financial literacy is present as a concept, if not in name, in several laws, mostly
related to consumer protection, for example, Act No. 43/2013 Coll. (on consumer
credits). It is further developed by a specific policy, the National Strategy on Financial

10 http://www.vlada.cz/assets/media-centrum/aktualne/Digitalni-Cesko-v--2-0_120320.pdf.
11 http://www.vzdelavani2020.cz.
12 http://m.lupa.cz/clanky/narodnim-koordinatorem-pro-digitalni-agendu-se-stava-tomas-

prouza-provede-revize/.
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Education [7],13 that was prepared by professionals and approved by the government in
2010. The current government has made it a priority to follows EU and OECD policies
to increase the level of financial literacy among citizens. The Ministry of Education, the
Ministry of Finance, and the Ministry of Social Affairs are working together to create
relevant strategies and to finance ongoing programmes.14

The case of media literacy15 can also be considered well-developed because it is
already present in laws and, therefore, is used in legal practice. For example, it is
mentioned in Act No. 231/2001 Coll. (on TV and Radio Broadcasting). Media literacy
is a mandatory part of Czech educational curricula, where it is usually mentioned as
“understanding media” but includes all key competencies relevant to media literacy.
The concept of media literacy in the Czech Republic does not include all competencies
crucial to IL. Therefore, the inclusion of media literacy in law is not sufficient for
increasing the level of IL.

IL, as mentioned above, seems to have no significant appearance in laws or national
policies. It is, however, mentioned in Government Regulation No. 222/2010 Coll. as
one of several competences required for different jobs in the public sector. Unfortu‐
nately, politicians and policymakers seem to view IL as being related primarily to the
activities of libraries and librarians.

Digital literacy, as described in the above mentioned strategy for 2015–2020, tends to
be more focused on using ICT and social media and less on understanding the content and
context of information.16 The whole agenda is supported by politicians primarily because
of its relationship to digital commerce, and also due to similar agendas at European and
international levels.17 Looking again at the three conditions that help an agenda to be
adopted by the legal system, we can observe that, while IL meets only the second one,
digital literacy already fulfils the first two.

The digital literacy strategy will have a major impact on which activities and
tools will be financed and supported by the public sector. This strategy, then, provides
a great opportunity for IL professionals to become involved in defining what digital
literacy means and incorporate competences crucial to IL into its agenda. Digital
literacy is currently completing the second wave and its adoption by the legal system
seems likely.

13 http://www.mfcr.cz/en/about-ministry/financial-education.
14 I.e. http://zivot-bez-dluhu.cz.
15 http://medialnivychova.fsv.cuni.cz/.
16 The strategy refers to the van Derusen, Helsper, and Eynon study of digital literacy that includes

information skills. However, a closer look into priorities and actions of the strategy shows that it is
focused on tools (“use of digital technologies”); see also https://www.researchgate.net/publication/
267037582_Meas‐
uring_Digital_skills_From_Digital_Skills_to_Tangible_Outcomes_project_report.

17 https://ec.europa.eu/epale/nb/tags/digitalni-gramotnost; see also http://ipts.jrc.ec.europa.eu/publi‐
cations/pub.cfm?id=6359.
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4 End of Information Literacy (?)

We now turn back to IL in relation to public information. Czech citizens have a right to
access public information and the public sector has a duty to provide that information,
as stated in Act No. 106/1999 Coll. (on free access to information).

The law only recognizes the presumption of computer literacy (as mentioned above),
but there is no corresponding presumption of the level of information literacy. What this
means is that there is no relationship between the basic level of education provided by
the state to all citizen and the level of education assumed by public sector staff when
answering information requests from the public. Consequently, a citizen can receive
information from public sector staff that they cannot possibly hope to understand. This
imbalance can be, and has been, exploited not to inform but to confuse citizens.

This, however, should not happen, since one of the most important legal principles
in the Czech republic, guaranteed by the Constitution, is that the public sector can only
require such duties from a citizen that are expressly listed in laws. [4, 8, 9] In the context
of responding to queries from citizens, public sector staff should not be legally permitted
to assume that those citizens have a higher level of education than the basic education
that is mandated by law.

The legal system does not exist in isolation. It reflects the ever changing demands
of the society it serves. Only increased public awareness of IL, and public concern for
citizens’ right to receive information in a form that they can understand, can force
through the necessary changes at both the political and legal levels [4, 5].

IL is no longer a topic of particular interest to politicians and policymakers. This is
partly because of disenchantment arising from the 2001 scandals mentioned above and
partly because IL professionals are failing to explain the importance and relevance of IL
convincingly. Also, digital literacy is now becoming the agenda of general importance.

Some of the key competences related to IL are already embedded in the concept of
general literacy. Thus, rather than focusing on redefining IL, we could shift attention to
expanding general literacy to embrace all competences of IL. As society has changed
under the influence of ICT and social media, we now face, on a daily basis, different
kinds and a larger amount of information than in the past. General literacy, then, must
evolve to enable citizens to understand, utilise, and evaluate these new kinds and higher
volumes of information. Additionally, IL professionals can cooperate with politicians,
policymakers and lawmakers to ensure that digital literacy embraces not only electronic
communication tools, but also the ability to understand the content and context of infor‐
mation being delivered.

Above all, we should aim to express key IL competences (no matter in which
literacy concept they may be included) in clear relation to existing national educa‐
tional curricula and to every citizen’s right to receive public information they are
able to understand. We will then be better positioned to advocate the complexity of
language that the public sector is permitted to use when communicating with citizens,
based on the level of mandatory education that those citizens can be expected to have
completed. IL does not have to appear in law explicitly, but should be present as a basic
principle of understanding public information.
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5 Conclusion

The three major public policy-making “waves” are evident in the process of imple‐
menting literacies. Firstly, key actors and professionals set the agenda. Secondly, poli‐
ticians and policymakers support the agenda as of public interest. Thirdly, and finally,
the whole agenda is integrated in the legal system.

The Czech experience of failing to complete the third wave of adoption for IL may
help IL professionals recognize that the uptake of the term IL is far less important than
the uptake of the competences that the term covers and the social issues it addresses. In
other words, the content of IL is far more important than the label.

If the content of IL can be separated from the current IL label, then its uptake may
be more successful if it is embraced as part of a more general literacy or upcoming
special focus on digital literacy. If we want to increase the level of IL among citizens,
therefore, we may be better off abandoning the fight for Information as a separate
Literacy, and re-evaluating general literacy or digital literacy as embracing the content
of IL as an integral part.

We can view IL as simply an expansion of general literacy or digital literacy to
accommodate the developing needs of a society influenced by ICT and social media.
The question, then, is no longer what IL means, nor even how to promote IL among
politicians and policymakers, but rather whether or not our education system
adequately prepares citizens to understand public information made available to
them and whether or not that information is served to citizens in a form they can
comprehend.

Several areas of follow-up research are envisioned:

• Establishing the level to which IL competencies are embedded in existing educational
policies relating to general literacy and/or digital literacy.

• Examining the relationship between the education system and access to public
information, with a particular focus on the extent to which citizens are receiving
information from public sector staff that they can be expected to comprehend with a
basic level of state education.

• Although the current paper focuses on the Czech Republic, its findings may prove
of interest and relevance to other countries too. Consequently, comparative research
and experience sharing between countries18 is anticipated to be a highly beneficial
field of further investigation.

Acknowledgements. The author wants to express gratitude to Anthony P.J. Lauder Ph.D. for
editing and reviewing this paper.

18 I.e. https://en.wikipedia.org/wiki/Plain_English_Campaign.
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Abstract. The family of digital competencies’ catalogues (DCCs) is being
developed as a tool for diagnosis and evaluation of digital competencies of
different social groups. It is built on the relativity theory and the concept of func‐
tional digital competencies. Different methodologies have been used in the
project: desk research, field studies, FGIs and IDIs with experts and professionals.
Three DCCs has been developed so far. The most universal DCC framework is
currently being applied by the Polish Ministry of Administration and Digitization
in information literacy diagnosis and education projects, as well as a benchmark
for e-integration programmes within the Operational Programme Digital Poland
- 3rd Axis. The other relates to the needs of the 50+ group, considering different
levels of their ICT skills and the specifics of their status. The third refers to the
SME sector: information competencies, needs, and professional practice of Polish
entrepreneurs.

Keywords: Digital competencies’ catalogue · Digital competencies ·
Information competencies · Information literacy · Relativity theory

1 Introduction

Although the information society has been widely accepted as a common formation of
social life in developed countries, the problem of the digital divide and information
illiteracy still challenges either researchers, educators, or politicians. There are many
projects and programs concerning development of information and digital skills
addressed to seniors, children, immigrants, unemployed, or people living in distant rural
areas, aimed in enhancing their competencies as active members of a modern society.
Just as the experience and knowledge of people’s needs grow, it has become obvious
there is no such a thing as universal training for any recipient: their skills, situations,
needs or preferences differ significantly.

This observation became an incentive to change a way of perceiving information
and digital literacy needs and training, and to construct the digital competencies’ cata‐
logues (DCCs). The family of DCCs is being developed as an effective tool for diagnosis
and evaluation of digital (including information and media) competencies of different
social groups. The article starts with theoretical background and concepts to which the
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DCCs refer. Then the project in general is discussed, including methodologies used in
DCCs construction processes, followed by detailed overview of each of three specific
catalogues. In the conclusion the authors refer to actual and potential applications of
these tools in either evaluation, education, or policy development practices.

“Information”, “digital”, “media” or “Internet” skills/literacy are being used synon‐
ymously in the text below, although the authors are aware that their meaning can differ
in their appearance in the literature depending on broader context or aims. This project
refers mostly to skills enabling effective usage of digital content for both private and
professional goals.

2 Theoretical Background

Pierre Bourdieu’s [1] theory of class distinction coming from unequal distribution of
social, economic and cultural capital is central for the project concerning problems of
digital media usage. According to this author, the range of people’s competencies
depended heavily on their social status. Information and digital skills have often been
perceived as other types of competencies to be learned, alongside, for example, reading
and writing, calculation, or professional competencies. Information literacy is defined
as a set of abilities enabling individuals to “recognize when information is needed and
have the ability to locate, evaluate, and use effectively the needed information” [2], while
digital literacy is a set of skills required for information and communication technolo‐
gies’ (ICT) usage in different contexts. As Christine Bruce says [3], due to the rapid
development of ICT, information literacy is a necessity in the increasingly complex
environment. Therefore, the meaning of information literacy and digital skills, as adja‐
cent problems of information science, requires more attention and new ways of under‐
standing. According to Jan van Dijk [4], motivation was the main question concerning
access and usage of digital media and content. It influences strongly decisions
concerning purchase of hardware, software, and Internet access, learning and usage of
digital technologies. Poor information skills can be another barrier, including problems
with Internet searching, evaluation of information, its processing and application.
Perceived ICT impact on one’s life is also important. Medium- and content-related
Internet skills – as seen by Alexander Van Deursen – were influenced by traditional
literacy levels, but they could be seen as a tool of overcoming social inequalities [5, 6].
However, Mirosław Filiciak, Paweł Mazurek, and Katarzyna Growiec [7] found that
media literacy should be perceived not as a separate group of skills, but as an added
value to all other competencies. In other words, they can enhance people’s functioning
in different spheres of their lives, like family life, professional activity, health, finances,
beliefs, leisure and entertainment, or citizen engagement. Digital skills enable more
efficient usage of Internet resources. The relativity theory emphasises objective differ‐
ences in information needs and behaviours within the society, related to one’s social,
economic, cultural, and/or educational status and perspectives. People do not have to
attempt to reach a “theoretically optimal” level of digital literacy, but instead they should
improve their competencies in those areas of life they find useful and reasonable.
However, according to Reino Savolainen’s Everyday Life Information Seeking Model
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[8], a choice of information resources depended also on a relatively stable social and
cultural system of customs, perceptions and evaluation. Introducing digital communi‐
cation channels to people’s lives may require additional effort and changing that system.

3 Research Aims and Methodology

Referring to the relativity of media usage theory mentioned above, the concept of func‐
tional digital competencies was defined. They are no longer separate types of skills.
Instead – they are added to any other type of competencies, to enhance them and make
them useful within a society based on digital technologies. Functional digital compe‐
tencies include knowledge, skills, and attitudes concerning digital technology usage in
answering current needs and obtaining measurable benefits. They are not the goal itself,
but a means enabling realisation of different needs or goals. The relational approach
emphasises individual needs and motivations of the users, defined in regard to the needs
and benefits concerning all areas of life. Digital competencies become, then, functional
digital competencies, as their purpose is not only to support ICT usage, but to enhance
one’s functioning in every area of his/her life.

Consequently, the process of DCCs construction was focused not only on pure digital
capabilities (such as, software efficiency, online banking, buying and downloading or
streaming music/films/ebooks), but on so-called benefits: the improvement resulting
from applying digital skills into selected activities. In other words – benefits or goals’
achievement is more important than digital literacy alone.

Three DCCs has been developed so far: the most universal “The Framework Cata‐
logue of Digital Competencies” [9], the one adapted to the seniors’ (50+) needs and
competencies [10], and last, but not least – “The Catalogue of Digital Competencies of
Small Enterprises” [11].

The general rule of the DCCs is a three-level construction, including: life area –
benefit – and functional digital competence. It starts with recognition of significant life
areas of a given social group, to which the catalogue is addressed. These key areas are
usually drawn from Filiciak, Mazurek, and Growiec’s categorisation of media usage and
social divisions [7], and differ slightly among the following catalogues. Boundaries
among areas are not rigid; some of them permeate each other. However, development
of such a typology is important for methodological reasons. Specific application of
media and thus precisely defined competences may vary significantly also within one
area. Subsequently, inside every specified area of life the benefits were identified, poten‐
tially supporting people’s activities in particular areas of ICT usage. Lastly, functional
digital competencies necessary to gain given benefits were determined. Thus the cata‐
logue has a tree structure: relevant areas of life –> benefits of digital technologies’ usage
–> functional digital competencies. Finally the matrix was developed, in which specific
competencies are described from the broader perspective of benefits to be achieved.

However, due to the specifics and complexity of each individual’s life, catalogues
do not aim at completeness, but offer the most typical situations and solutions. They
include competencies, not practices; that is, people with a given digital competence
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should be able to perform adequate activity, but actual execution of such e-competence
depends on their choice.

Although built within the same framework, each catalogue required a different
methodology. The one concerning specifics of the seniors’ life, developed first, was
based mostly on concept work and desk research, as plenty of surveys and trainings
concerning either general population or seniors’ digital, information, ICT or media
competencies have been conducted and presented in literature so far. The Framework
Catalogue referred to earlier models and literature [4–6, 12], as well as experiences
gained from previous works. The DCC for small and medium enterprises (SME) sector
was developed with a mixed methodology, presented in detail in the following Sect. 4.3.

4 The Family of Digital Competencies Catalogues

The general idea of a top-to-bottom construction, referred to the relativity theory at the
beginning and deepened knowledge of specific life areas of either individuals or groups
(like entrepreneurs), make strong foundations for finding and naming digital compe‐
tencies enhancing particular skills. The DCCs refer to two main assumptions: (1) IT
skills excluded from the core body of the catalogue, as mostly technological, funda‐
mental skills concerning hardware, software and Internet usage, and preliminary, essen‐
tial condition of learning digital or information competencies [9]; (2) information
literacy, as defined by American Library Association in 1989 [2], and information
problem solving skills, as defined, for instance, in Eisenberg’s and Berkowitz’s the Big6
Skills Model [12], developed in 1990, make another basis for effective functional, digital
skills, applicable in a given environment.

4.1 The Framework Catalogue of Digital Competencies (FCDC)

The purpose of The Framework Catalogue of Digital Competences was to create a tool
that would allow both: to evaluate digital skills of adult ICT users, and design various
kinds of e-inclusion activities, such as trainings, e-learning or blended learning courses.
Authors aimed at creation of a framework “which will be the point of reference for
activities aimed at ensuring and increasing the digital competences” [9, p. 2].

Theoretical background of that work was a study of social inequalities and use of
media [7]. The Framework Catalogue should not be treated as a list of mandatory or
necessary competences for all citizens. Instead, it defines the area of the most important
competences, which may be the point of reference for individual people wishing to
increase their competences, trainers and educators teaching others or organizations
planning activities for development of digital competences.

At the same time, authors were aware that people have different needs and priorities
that influence use of mass and digital media. Therefore, one of the main assumptions
was the connection between digital competences and the users’ needs and the benefits
they may gain in key areas of their lives.

The Framework Catalogue of Digital Competences was ordered by the Ministry of
Administration and Digitization (now: Ministry of Digitization). The Delphi method
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was applied to the FCDC development process, including field experts: researchers and
trainers. During the preparatory phase eight key areas of life were defined (see: Table 1).

These areas were defined according to the theoretical background [4–6] and research
outcomes of Filiciak et al. [7], as well as previous experiences gained during work on
the catalogue of competences of seniors [10]. Within every specified area, benefits that
can be achieved through digital technologies usage were identified. Lastly, digital

Table 1. Key areas of life and benefits as defined in the FCDC.

The framework catalogue of digital competences
Key area of life Benefits
1: Work and professional development I find a job

I increase my professional qualifications
I take care of my career
I establish and conduct a business
I hire employees
I work more effectively, comfortably, faster

2: Relationship with relatives I perform my parental duties
I maintain social relations
I protect privacy
I manage my image and information about me

3: Education I gain new qualifications
I learn via the Internet
I create educational resources and share them
with others

4: Leisure and hobby I fill free time with content
I develop my hobby
I protect my personal development

5: Health I have a healthy lifestyle
I use the health care system
I obtain information and health self-care
I take care of the health of people I look out for
(children, elderly, sick with disabilities)

6: Finance I manage my finances
I buy cheaper
I earn online

7: Religion and spiritual needs I satisfy spiritual/religious needs
8: Everyday issues I handle official matters without leaving the

house
I do online shopping
I plan commutes and travels

9: Civil commitment I gain knowledge about the community, the
country, and the world
I participate in civil life
I participate in political life
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competences necessary to gain a given benefit were determined. A more detailed, prac‐
tical description of each competence was developed as well, including, for example,
precise skills or even tools or applications recommended for potential use.

The Framework Catalogue of Digital Competences was reviewed by a wide range
of specialists and organizations engaged in the area of digital education. Finally, it was
implemented as a reference document for the Operational Programme Digital Poland
for 2014–2020, in Priority axis III: Digital competences of the society. Thanks to that,
all the initiatives financed within the Programme will be obliged to include the relational
model of digital skills and therefore encourage people affected with digital exclusion to
incorporate digital technologies in those areas of life that are important to them in
particular.

4.2 The Taxonomy and Measurement Methodology of Digital Competencies
of People Aged 50+

The main goal of this catalogue was to prepare a tool for evaluation and training of
digital competencies of seniors, considering that there are huge disparities within the
group of people aged 50+, including either the oldest, retired, or those achieving their
major professional successes, both grandparents caring for their grandchildren, indi‐
vidual travelers enjoying their retirement, the sick or disabled, in poor and quite well
financial situations. Therefore, the authors tried to find common key areas, and, as a next
step, to name competencies which may differ according to individual predispositions
and/or circumstances [10, p. 87] (see: Table 2). The list is very similar to the one in the
FCDC, with professional and personal development joined together, social instead of
family relations, and education excluded (as limited to formal education systems).

Extracting these areas, the authors referred also to the concept of M. Powell Lawton’s
and Elaine M. Brody’s Instrumental Activities of Daily Living (IADLs) [13], including
activities of either private or public and professional life, like: finances, shopping,
communication (including telephoning), travelling, housekeeping, medication adher‐
ence, using technologies at work, using transport means. Aids, in particular, e-aids for
activities of daily living [14, 15], also provided an important hint in discussing both key
life areas and digital competencies. A crucial condition is for the seniors to understand
the necessity, validity, and reasons for introducing digital solutions into their lives.

People aged 50+ are the largest social group digitally excluded, requiring e-inte‐
gration, and, though beneficiaries of different e-training initiatives, their professional
aspirations weaken, along with an increase in psychological needs of acceptance and
well-being. Their learning capabilities differ, so teaching effects increase if realised more
as an intergenerational exchange of knowledge, experience, and attitudes. This specific
was also observed in the DCCs development process.

Functional digital competencies can be defined in a more detailed way on a basic or
advanced level. Practical examples of these competencies concerning Key Area 3: social
relations, and the benefit “I maintain social relations”, include:

• I can meet new people on the Internet - using service functionalities, protecting own
privacy and security;
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• I can receive, read, and answer mails and news, adequately to the needs;
• I can use functionalities of communication services (finding people, running conver‐

sation).

4.3 The Catalogue of Digital Competencies of Small Enterprises

The idea of DCC for SME sector came with the initiative of Google Poland to support
development and/or enhancement of digital tools usage in the Polish SMEs. The research
was conducted and related to Polish local conditions, although the results seem to be
representative of a more general (international) perspective. The DCC for SME sector
was developed with mixed methodology, including: (a) desk research limited to ICT
usage within the SME sector (as digital literacy within the SME sector turned out to be
unknown or poorly investigated), (b) field studies, (c) focus group interviews (FGI) with
experts, and (d) individual in-depth interviews (IDI) with both experts and entrepre‐
neurs. All the participants were asked about their experiences, perceived and/or actual
benefits and barriers in ICT application regarding specifics of their area. This DCC

Table 2. Key areas of life and benefits as defined in the DCC for people 50+.

The taxonomy and measurement methodology of digital competencies of people aged 50+
Key area of life Benefits
1: Professional and personal development I find a job

I increase my professional qualifications
I take care of my career
I take care of my personal development

2: Leisure and hobby I fill free time with content
I develop my hobby

3: Social relations I maintain social relations
I protect privacy
I manage my image and information about me

4: Everyday issues I handle official matters without leaving the
house
I do online shopping
I plan commutes and travels

5: Health I have a healthy lifestyle
I use the health care system
I obtain information and health self-care

6: Civil commitment I gain knowledge about the community the
country, and the world
I participate in civil life
I participate in political life

6: Finance I manage my finances
I buy cheaper
I earn online

7: Religion and spiritual needs I satisfy spiritual/religious needs
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required not only development of sets of competencies enabling achievement of partic‐
ular benefits, but also general areas of SMEs’ activities.

Desk research included analysis of existing classifications of business entities according
to the type of economic activity (process of production), as the benefits resulting from
digital skills’ application depend strongly on that variable. That enabled distinguishing of six
key areas where SMEs can operate online: (1) sales, communication and promotion, (2)
products or services, (3) customers, market and competition, and (4) company manage‐
ment. Another crucial sort of typology is based on the level of the company’s digitalisa‐
tion. The 5-degree scale was prepared, describing to what extent the company is “Web-
embedded”: (1) completely digitalised company – the core of business is based on digital
solutions – programming, IT services, remote access services; (2) mainly digitalised
company – business implies significant usage of Web network and taking considerable

Table 3. Key areas of business activity and benefits as defined in the DCC for SME.

The catalogue of digital competencies of small enterprises
Key area of business activity Benefits
1: Sales Presenting products or services for the

purposes of sales
Performing financial transactions
Supporting sales of products or services
Having access to sales data

2: Communication and promotion Online visibility and searchability
Communicating with potential customers
Conducting promotional activities

3: Customers Gathering customer data
Building customer loyalty
Establishing and maintaining relations with
customers
Analyzing customer feedback

4: Product or services Service or product manufacturing support
Creating service or product database
Determining the range of offered products or
services

5: Market and competition Gathering market data
Knowing the industry in which the company
operates
Knowing the competition’s offerings

6: Company management Managing company documentation
Team management and working with
contractors
Communicating with the team and contractors
Managing company finances
Monitoring human and material resources of
the company
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advantage of its resources; (3) half-digitalised company – with some types of operations
realised on the Web; (4) partially digitalised company – digital solutions are applied to
single tools only; (5) minimally digitalised company – with activity based on handicrafts or
manufacturing, digital competence is not necessary to maintain operations. These two
typologies were evaluated and validated in focus group interviews with experts.

In the next step, the sample of SME sector was selected, including enterprises repre‐
sentative of all categories of the matrix developed on these typologies (six key areas of
business and five levels of digitalisation).

Thirty in-depth interviews were conducted to determine the entrepreneurs’ beliefs,
attitudes, experiences, and plans concerning the company’s management and its poten‐
tial digitalisation, as well as perceived and/or actual benefits and barriers in ICT appli‐
cation in particular areas of business activity. The IDIs’ results formed the basis of the
DDC for SME. As the six key areas within small businesses listed above could operate
online, they were used as main categories to relate the entrepreneurs’ everyday needs
to digital competences (see: Table 3).

The DCC for SME has a tree structure analogous to catalogues described above. It
starts with key areas of SME activity; then come benefits to be reached, and digital
competencies on the level third. The latter refers to knowledge and practical skills indis‐
pensable for achievement of these benefits. The catalogue offers mostly (but is not
limited to) intangible and/or functional benefits, it can also be examined regarding
potential measurable, financial results. Moreover, three main meta-benefits have been
discovered after IDIs: saving time, saving money, and generating profit.

The project’s product will be used to develop tutorials explaining how digital solu‐
tions can improve SMEs activities. The DCC can obviously be applied to education and
training.

5 Conclusions

The concept of functional digital competencies has been verified as a reliable tool in evalu‐
ating and/or developing digital skills of people with different social and/or professional
backgrounds. A common framework for developing DCCs has been proved as applicable
in different contexts. The FCDC is currently being applied by the Polish Ministry of Digi‐
tization in information literacy diagnosis and education projects. The DCC for SME is going
to be applied as a tutorial or educational material in Google Poland education activities.
Both the relativity theory and the concept of DCCs’ construction were verified in practice
as useful and applicable in defining digital competencies as a means of enhancement of key
areas of life for different social entities. The relativity theory changes the way of thinking
about digital literacy as a set of skills enhancing different spheres of life, not as a separate
competence. The concept of functional digital competencies was found to be flexible and
applicable in different contexts and to specific needs. The CDCs dedicated for different
groups seem to be effective tools of education, as people are more willing to learn skills they
find useful in their everyday lives. Finally, the following recommendations can be offered
as important findings of the project. (1) Catalogues should be revised regularly, due to
permanent changes of virtual environments, as well as people’s needs and competencies. It
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refers mostly to the last levels of their structure. (2) Development of each catalogue requires
in-depth analysis of a target group, and includes its sociological characteristics, and behav‐
iour patterns. (3) Last but not least, any practical implementation of such a tool requires
evaluation for further improvements.
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Abstract. The meaning of curation has been connected to art and historical
museums but, in the web context, it is also connected to information or content
that can have many forms such as text, pictures, video, or music. Content
curation is not a new phenomenon, although the term has not been used for a
long time, and appears more often in short articles or web pages than in research
papers. It has links to several professions and information literacy. The purpose
of this paper is to study as to what degree the elements of information literacy
can be found in the definitions of content or information curation. The study is
based on 18 articles and 12 web pages concerning information or content
curation. In the results, elements of information literacy, consisting of the
information need, searching and finding information, evaluating it, incorporating
into one’s knowledge base, and using it ethically and legally are present in the
definitions of content curation, although some of them implicitly, and they are
described by many different terms. Although the elements of information lit-
eracy would be present in the definitions, references to information literacy
literature are rare. The definitions also include elements outside the traditional
definitions of information literacy. The results imply to the relevance of infor-
mation literacy skills and importance of information literacy education in many
different fields. Information or content curation have been proposed as future
career opportunities for information professionals.

Keywords: Information curation � Content curation � Information literacy

1 Introduction

In art and historical museums, curation means organizing exhibitions of concrete
artefacts representing a specific theme, while content curation mostly happens on the
web. According to Herther [1], the term “content curation” was apparently first used in
2009. It means collecting content – not creating it - from various sources and dis-
seminating it in an organized fashion. The results of content curation can appear in the
form of RSS feeds, links posted on blogs, social media feeds, an online news mashup
[2], or a newsletter, and nowadays there are also special platforms for this purpose,
such as Scoop.it [3] and Curata [4]. Content curation is purposeful [5, 6], continuous
[1, 7] and contains a human element [8]. Information or content curation encompasses
several competencies familiar to information professionals such as information
searching and evaluation, and sharing it [9–11].

© Springer International Publishing AG 2016
S. Kurbanoğlu et al. (Eds.): ECIL 2016, CCIS 676, pp. 304–313, 2016.
DOI: 10.1007/978-3-319-52162-6_30



A curator needs to be aware of the interests of his or her target audience [9–11] and
helps to solve the information flood problem of the Internet [10–12]. More than just
resending previously published material, curator retells a story in a personalized way. It
has added value and includes a human element [8, 10, 13]. Producing and sharing
content can contribute to building trust with the target audience of, for example, a
company [14]. A content curator manifesto [15] defines curators as people whose job is
not to create more content, but to make sense of all the content that others are creating,
to find the best possible relevant content and bring it forward and, in doing so, save the
readers’ time [11]. Content can be text, images, or videos originating from elsewhere
[16]. Mihailidis [17] describes curation as a “foundational competency for information
consumers, sharers and creators”.

Several of the above mentioned competencies are among the elements of infor-
mation literacy that has been defined by the Association of College and Research
Libraries [18] as the abilities to

• determine the extent of information needed,
• access the needed information effectively and efficiently,
• evaluate information and its sources critically,
• incorporate selected information into one’s knowledge base,
• use information effectively to accomplish a specific purpose and
• understand the economic, legal and social issues surrounding the use of informa-

tion, and access and use information ethically and legally [18].

The framework for information literacy for higher education [19] states that
authority is constructed and contextual, reflecting the creators’ credibility and expertise,
and is evaluated based on the context in which the information is used. Information
also has several dimensions of value, as a commodity and as a means of education or
influencing. Moreover, the framework [19] emphasises that the production and dis-
semination of information are influenced by legal and socioeconomic interests.

Content curation is linked to information professions [20], education [6, 21]
knowledge management, marketing [22, 23], journalism [24], and staff development
[1], while it can also have a role in social movements [25]. In the field of marketing,
content curation can contribute to the creation of trust and, according to Desphande
[22], it can have an effect on search engine optimization. Curation also indicates the
curator’s attention to the curated content, creating web attention data [26, 27] on which
altmetric research is based [28].

In previous literature, Faure [23] has combined curation with knowledge man-
agement and information literacy. He describes the sharing of information concerning
immunology by the Scoop.it curation tool. Mihailidis [17] sees content curation as a
way to teach information literacy. He has studied curation through a survey to make out
sources and social media platforms applied by students in their content curation,
conducted as part of their university education.

Information literacy can be considered as a relevant and important competency for
a curator. If the task of a curator is to search and find information from various sources
and to present it on his or her web page, blog, or curation platform and, if he or she is
advised, to display only the best, most relevant content [2], the curator no doubt needs
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the ability to evaluate its reliability. Moreover, it is important to identify the infor-
mation needs of the targeted audience to concentrate on relevant information.

The purpose of this paper is to enhance the understanding of the elements of
content curation. The research question I posed in this study is: What elements of
information literacy are present in the definitions of information or content curation in
articles and on relevant web sites?

2 Research Materials and Methods

My research is based on the content analysis of research articles I retrieved from three
scientific databases: ERIC, representing educational research; LISTA, representing
information science; and Communication & Mass Media Complete, representing
communication sciences. I searched the databases by using keywords “content or
information” and curation, limiting the search to the title field of the record, and
curation alone, limited to the title field. The search results were: ERIC: 24 articles;
Communication & Mass Media Complete: 23 articles; and LISTA: 222 articles. To be
included in this study, articles had to be published in English and concern information
or content curation. I excluded articles concerning data curation, archiving, digital
storage or preservation and articles concentrating merely on curation tools. Also, I
excluded book reviews. Forty-six articles fulfilled these requirements and I was able to
locate copies of 18. My research was limited to the search results of three databases and
receiving only 18 of the articles. However, the databases represent many fields of social
sciences and searching the databases showed that content or information curation have
not yet been widely studied. Moreover, the 18 articles I located, produced a multi-
faceted view to the concept of information or content curation.

I used the Ulrichsweb Global Serials Directory database [30] in order to study the
fields of research represented by the articles in the research material, to determine the
scholarly fields represented by the publishing journals.

Because content curation is much more frequently present on the web than in
scientific databases, I directed another search to the world wide web using key words
“content or information curation”. I found the former more than 1.2 million times and
the latter, 8.2 million times (May 3rd, 2016). Although the search would have con-
cerned information curation, it mostly included web pages concerning content curation.
In this research I considered these phrases as synonyms. Because I focused this study
on the definitions of content curation, I left websites concentrating merely on tools for
content curation out of the analysis. I chose twelve websites on the basis of their focus
on the nature of content curation.

I conducted the research by theory guided content analysis. This involved studying
elements of the definitions by comparing them to the definition of information literacy
[18] and its framework for higher education [19], the elements of which were used as
criteria for a qualitative content analysis. However, I also took into account other
elements present in the research material. I considered these elements of information
literacy: defining the information need, searching and finding information, evaluating
it, incorporating into one’s knowledge base, and using it ethically and legally [18].
I also described the terms incorporated into the definitions of content curation by a

306 T. Kortelainen



Wordle (2014) tool [29]. A larger research material would perhaps represent a wider
selection of definitions of content curation. Therefore the limitation of my research is
that it was based on eighteen articles and twelve websites because there are not very
many published articles on the definition of content curation. The research material,
nevertheless, includes varying ways to define the concept, and also reached saturation.

3 Results

Content curation has been widely present on the Web, especially since 2015, although
there were earlier articles both on the Web and indexed in databases. However, fewer
research articles were published on this topic.

Table 1 lists the journals in which research articles on content curation were
published along with subject classification given to the journals by the Ulrichsweb
Global Serials Directory database [30]. If the database specified more than one field for
a journal, I took the first one into account in the column labeled, “Articles”, and the
second field was mentioned in the last column. The most often mentioned field was
computers; this field was mentioned four times, often in combination with the field,
internet. Sociology and library and information sciences were both represented by three
articles. As a whole, Table 1 shows that articles concerning content curation are
scattered among several different fields.

Figure 1 presents words mentioned in the definitions of content or information
curation in the articles and web sites of the research material. The largest words
represent those mentioned most often in the research material. They are connected to
finding and collecting material, selecting, organising, presenting, and sharing it. The
definitions in both articles and on Web sites described the elements of curation by

Table 1. Fields represented by the journals.

Field Articles Field mentioned as second
in UGSD subject classification

Business and economics 2 1
Communication 2
Computer applications 1 1
Computers 4
Education 2 1
Information science and information theory 1
Internet 3
Journalism 2
Library and information sciences 3
Management 3
Publishing and book trade 1
Sociology 3
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many synonyms. Consequently, for example, adding value, contextualization and
personalization are shown in small letters, although the phenomena were rather often
mentioned in the material but were described by several different terms.

The first step in the actions described in the definition of information literacy [18] is
determining the extent of information need. The absence of this step in this word cloud
on information curation is striking. However, in the definitions, curation is said to be
purposeful. The resulting content should correspond to the interests of the audience,
implying that selection of the topic and information need are in the background.
Moreover, in Jorg’s [32] list of the four things you had to know about content curation,
the first one is: “you have to determine which the key topics are for you”, while in
Desphande’s [22] list the first item was: define your objectives.

The second element of information literacy defined by the ACRL [18], accessing
the required information effectively and efficiently, was clearly present in Fig. 1. In the
research material, it has been described as finding, collecting, searching, assembling,
locating, identifying, discovering, and gathering. Kumar [31] recommended the
searcher to vary sources, not using continuously the same source, as did ACRL [19].

The critical evaluation of information and its sources [18] is clearly present in the
research material. Evaluation has been described by the words filter, sift, select, reject,
assess, analyse, critique, evaluate, judge, and choose. According to Jorg [32], content
should be relevant, reliable, trustworthy, accurate, timely, and have high quality, and it
should elevate the curator’s brand. In Desphande’s [22] description, the content should
be relevant, credible, diverse, validating, and unique. Antonio and Tuffley [5] studied
curation in the higher educational context. Students were asked to curate digital content

Fig. 1. Words contained in the definitions of content or information curation
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for the research component of an assessment task. They were required to create a
Scoop.it presentation on a particular area of technology and curate content that would
assist in essay-writing. Fifty-three percent of 258 participants felt that the primary
benefit of using the digital curation tool was assessing the value of the curated Web
content [5].

Incorporating selected information into one’s knowledge base [18] is implied by
words such as preserve, pull together, arrange, manage, and organise. However, in
curation, this is not enough. Simultaneously, the information must also be used
effectively to accomplish a specific purpose [18]. Jorg [32] recommended adding to the
content the curator’s educated perspective, comments or anecdotes, which are the keys
to separating curation from simple aggregation. In this respect, in an educational
context, Deschaine and Sharma [6] used the term conceptualization. It required a
professor to reorganize teaching items and materials so that they can be repurposed and
linkages can be made between different items, so that “new truths can not only be
identified, but also exemplified”. In the research material, this phase was represented by
the following terms: add something new, add value, add one’s own perspective,
articulate new meanings, conceptualise, give meaning, highlight, personalize, cus-
tomize, contextualize, make sense, present, promote, represent, synthesise, take care,
use content, comment, and repurpose. This may incorporate the development of the
curator’s own authoritative voice in a particular area [19].

Understanding the economic, legal, and social issues surrounding the use of
information, and accessing and using information ethically and legally [18] are rep-
resented in the research material as attributing, crediting or mentioning sources or
linking to a source. A curator not only receives value from the curated information, but
also pays attention to it, sometimes providing highly valued attention data. A mention
on a curating platform, a blog or elsewhere on Social Media has a meaning for the
original author similar to that afforded by citations in scientific articles. It produces
attention data on which altmetric research is based, and the use of which is rapidly
growing. The importance of crediting sources is emphasised by most authors (for
example Jorg [32]). Not giving credit to sources can lead to failures in content curation
[2]. To support curators to credit their sources, Curator’s code [33] and a bookmarklet
have been developed for this purpose, although these may not yet be in general use.

According to ACRL [19], learners developing their information literate skills
simultaneously develop their own authoritative voices in a particular area. Information
has several dimensions of value, as a commodity and as a means of education or
influencing [19], also originating from the aim of developing trust [14] in the eligible
audience. The value of information in marketing appears in publications where content
curation has been described as the most accessible form of content marketing [31, 32],
the difference between which two is that content curation does not mean generating
content, but, instead, amassing it from a variety of sources [2]. All of this emphasises
the importance of the evaluation, accuracy and quality of the information a curator is
sharing.

In the definitions of content curation often the last or second last item is circulating,
sharing, or disseminating. Usually this happens by social media tools [2], by a dedi-
cated site, a newsletter [22, 32] to which Kumar [31] and Taylor [7] add e-mail. The
interests of the audience are the purpose of content curation, whether it is connected to
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marketing, knowledge management or education, and therefore disseminating the
results is an organic part of the process.

Some definitions mentioned evaluation of the curation process as the last element of
content curation. It is called analyzing [22] or measuring one’s success [32]. It
appeared mostly on Web sites and was connected to the field of marketing. Other terms
not suitable to the above categorization of information literacy, but included in the
research material, were arranging, cataloguing, grouping, healing, preserving and
creating. Arranging, cataloguing, preserving and grouping could perhaps have been
added to categories of finding and evaluating information. Healing and creating could
be part of adding value or personalizing, the category which implied creating one’s
own personal view to the found information and that differs curation from aggregating.

Finding and sharing information were mentioned by almost every source, followed
by selection. Being aware of the audience’s interests and adding value or personalizing
the content was mostly emphasized on definitions published on the Web sites. The
evaluation or analysis of the sources was explicitly mentioned in articles, while on
websites it was more often present implicitly in mentions of high quality content. Web
sources mostly regarded curation as a tool for marketing, but it was also used for
knowledge management, and to teach students information literacy.

4 Conclusions

Content curation is part of the work of teachers, journalists, knowledge managers,
marketing people, staff educators, information professionals and contributes also to
social activities. Competencies necessary for a curator are identifying the interests or
information need of the target audience, searching and finding relevant, often new,
information, evaluating its relevancy and reliability, personalizing it or adding value to
it, presenting it in a form easy to reach for the target audience and in a way that respects
the copyright of the original creators of the information and the economic, ethic and
legal issues connected to its use. Several of the previously mentioned competencies are
among those of information literacy. However, often personalizing the information,
customizing it or adding its value also requires expertise in the field of the topic.
According to the found definitions, curation is more about transferring already existing
information, than “creating” or producing it, while, adding value and personalizing
nevertheless to some degree include creation of new information.

One key finding in the analysis was that most authors of content curation articles or
web sites did not refer to information literacy although they write about its elements.
There were exceptions, such as Mihailidis and Cohen [21], Antionio and Tuffey [5] and
Bhatt [34] who applied curation in teaching information or digital literacy to students.
These authors mostly represented information science, while most other authors rep-
resented a great variety of other fields. Nevertheless, in their articles they recommended
most information literacy skills to be applied by future curators. This suggested to the
necessity of information literacy education in various fields. It also implied the rele-
vance of information literacy skills in tasks also outside the traditional information
profession and supports Farrier’s [10] proposition of content curation as a future career
for information professionals.
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Content curation is not a new phenomenon, although the term has not been used for
many years. It is part of contemporary web communication. Although its most visible
element is sharing information, the curator also pays attention to previous (web) pub-
lications by links, mentions and comments, that represent attention data and value for
their original authors.
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Abstract. The Information Education and Information Literacy Working Group
(IVIG) was established in 2000. In 2004 and 2005, IVIG conducted a Pilot Survey
on the Level of Information Literacy of University Students. Based on the results
as well as experiences from the pilot survey, an extensive survey among students
of public universities in the Czech Republic took place in 2015. Questionnaires
were submitted by 25,389 students from 17 public universities. Detailed data
analysis was performed, using the SPSS software. Crucial factors affecting the
level of the information literacy (IL) were: study programme, personal motiva‐
tion, IL courses attendance and gender. The level of IL with the emphasis on using
the academic library and information resources for academic purposes was
slightly increased from the average score of 52.48 to 58.16 when comparing the
pilot surveys in 2004–2005 and the nationwide survey in 2015.
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1 Introduction

In education it is always necessary to know the level of knowledge and skills of the
students who are entering the courses as well as the levels for completing the courses.
This knowledge is the base for course preparations and provides feedback for optimizing
the content of the courses, teaching methods, and evaluation. The main objective of the
survey organized by the Association of Libraries of Czech Universities (ALCU) was to
monitor the level of information literacy (IL) of the university students in the Czech
Republic.1 The Information Education and Information Literacy Working Group
(IVIG)2 conducted by the study in co-operation with the university libraries in 2015.
ALCU became the institutional and financial guarantee of this survey. The survey

1 The website is available at: http://www.akvs.cz.
2 The website is available at: http://www.akvs.cz/komise-iniciativy/komise-ivig/.
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proposal had to be accepted and confirmed by the university management before the
librarians started preparatory work.

2 Basis of the Survey

The IVIG Working Group carried out two pilot surveys on the IL of the students in
higher education in 2004 and 2005 [1]. IVIG conducted the first survey at three
faculty3 libraries. Its main goal was to test the survey workflow, set of survey documents,
and tools needed to conduct the survey, as well as the questionnaire itself. The second
pilot survey was aimed at confirming the previous methodology and gain experiences.
Both surveys became the basis of the large national survey conducted in 2015 at the
Czech universities by the university librarians.

When we sought similar surveys when preparing the pilot survey in 2004, we learned
that IL surveys often focused on the impact of IL courses. For example, Project Infor‐
mation Literacy (PIL), which was carried out later at the University of Washington in
2008, focused on the students’ information behaviour. PIL became a model template for
the UNESCO project, International Media and Information Literacy Survey IMILS [2].

Our survey should bring answers on the participants’ conditions, motivations, and
self-evaluation of skills required for using information for their study. There are certain
apparent similarities in the questions we asked and those posed in previous studies but
since our aims and goals differed from other studies, our questions also differed and led
us to our own way. Still, we made sure that we guaranteed the possibility of comparing
results with those from the pilot surveys. The main purpose of our survey was to detect
conditions, limitations, and opportunities for changes in information education and to
use the results to support and develop of IL as an important rationale of independent
study and lifelong learning.

2.1 Theoretical Framework

The IVIG members discussed and elaborated on a number of key documents including
the definition for IL [3], the Model for IL [4], and IL standards for the university student
[5]. These documents enabled the IVIG to define the knowledge and skills required for
particular components of the IL of the university student as well as to adapt the survey
questionnaire. The questionnaire from the pilot surveys has been revised and updated.

Key milestones of the survey project workflow included:

• Formulating the survey goals and hypothesis;
• Creating the survey proposal documents;
• Setting up the basic survey rules and principles;
• Organizing and coordinating the process of data collection and,
• Analysing data and preparing the final results.

3 A faculty (or “FAKULTA” in Czech) is an organizational part of the university: e.g. Faculty
of Medicine, Faculty of Law – as an equivalent to the School of Medicine, Law School etc.
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2.2 Survey Proposal Documents

The participating librarians were responsible preparing two documents as the initial
materials for the survey preparations. These documents were

• A letter of recommendation from the ALCU for the university management as a
statement on the respectability of the survey. In the letter, the ALCU explained
reasons for conducting the survey, as well as its objectives and benefits;

• A document describing characteristics of the setting: including the university and
faculty and the local IL conditions such as teachers’ demands on the students’ work
with information resources, support of IL at the particular university and with faculty,
and the IL courses offered by the librarians at the particular university/faculty. We
expected that this document would help during the interpretation of results.

2.3 Assumption of Hypotheses

We based the hypotheses on the following assumptions in order to identify the factors
that could affect the level of IL were. We assumed that IL was influenced by:

• Student factors: personal (inner) motivation; personal interest of the students in
information resources; participation of students in IL courses.

• Teacher factors: motivation; the obligation of students to work with information both
in classes and as a part of their independent study; participating of teachers in IL
courses.

We expected that 50% of the students had basic levels of IL and 75% had advanced IL
levels.

2.4 Survey Support and Promotion

Librarians used different ways to promote the survey. The promotion tools included web
sites, Facebook, and posters. At some universities, students could follow graphs illus‐
trating a number of answers from their university faculty that encouraged other students
to complete the questionnaire. This gamification element proved to be very successful
in increasing the response rate.

3 Methodology

3.1 Instrument

The questionnaire consisted of 45 questions. We divided the questions into several parts
based on the topic they were addressing: sociodemographic characteristics (ten ques‐
tions), library usage habits (five), circumstances of IL courses (five), resources helping
students to learn how to work with information (nine), and orientation and use of the
information resources (two). The remaining fourteen questions represented items that
make up the types of IL [4], as shown in Table 1.
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Table 1. The components of Information Literacy

Information Literacy (IL)
Document Literacy (DL) Searching in specialized databases

Using a search engine
Collecting of citations, using citation manager
Using of library services
Searching scientific information on the Internet

Language Literacy (LL) Terminology in foreign language
English level
Level of terminology in Czech language

Prose Literacy (PL) Level of experience with academic writing
Citation ethics during the writing

Numerical Literacy (NL) Using numerical and technical data
Level of spreadsheet use (such as MS Excel)

Computer Literacy (ICTLT) Level of preparing of computer presentations
Level of working with word processor (such as MS Word)

3.2 Ample and Data Collection

We, as members of the survey team, administered the survey to 17 out of 26 public
universities in the Czech Republic. The basic sample consisted of more than 252,000
students and the data were drawn mostly from the university annual reports for the years
2013 and 2014. Each university owned the information system covering all students and
their e-mail addresses. We drew the sample from a database of these addresses. We
defined the minimal required number of completed questionnaires required for a data
analysis based on the minimal recommended number of respondents [6]. We carried out
the sample by random stratified selection by faculties/universities from the database.
Based on the pilot surveys, we assumed a questionnaire return rate of 40%. We selected
87,572 respondents to receive an email invitation with the unique link to the web page
where they would find the questionnaire. This email message was distributed by the
university ICT administrators to the random sample of the university students. Respond‐
ents were contacted once or two times by email as reminders of their invitation to
participate in the survey. We collected data from 27th April to 18th May 2015. Students
returned 25,389 questionnaires including duplicates, unfinished surveys, and incomplete
including those that lacked information about the university and the faculty. The average
response rate per institution was 29% and data set was representative for public univer‐
sity students in the Czech Republic. After the questionnaire was filled out and submitted,
we stored the data in an MS Excel matrix. We used SPSS 15.0 for data processing and
statistical analysis.

We excluded questionnaires with missing information about university from the
analysis. This resulted in excluded 798 cases (3.1%). We also excluded surveys that had
more than three missing answers to questions. Thus, we excluded another 358 cases
(1.4%). The final data set that we analysed encompassed 23,834 students.
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3.3 Data Analysis

IL was designed as a composite score in the analysis. It was based on the IVIG IL model
[4] and it was verified by reliability analysis and factor analysis (principal component
analysis). Results of the reliability analysis based on the original items from the pilot
survey were inconsistent in scales of individual types of IL (Cronbach’s alpha is from
0.38 to 0.66). Four-factor solution was the result of the factor analysis using the principal
component analysis with Varimax rotation. It turns out that the question about using
textbooks may be separate from any types of IL scale. And we excluded it from the items
that are included to the IL composite score. Moreover, as results of the factor analysis,
we linked numerical and computer literacy in one factor together. Any questions related
to the “search” in document literacy were found in one factor, regardless of whether it
was a virtual search using the computer or search with the help of physical library. The
newly found factors – individual types of IL – were checked by the reliability analysis
(Cronbach’s alpha improved from 0.51 to 0.66). We maintained a five-factor solution
for the purposes of this project, due to a better comparison with the pilot surveys.
However, we recommended that the numerical and computer literacy scales be merged
together for the future surveys. Figure 1 shows the difference in the scores of IL scale
in relation to the pilot survey ten years ago.

Fig. 1. The difference in the scores of individual types of IG and IG scale in relation to the pilot
survey conducted in 2004–2005 from collected data (2015) *. * Matched only sense the same
items (i.e. by one for NG, LG at five, with four of DG, JG at three and two for ICTG). ** New
layout by the FA five-factor solution without question about “using the textbooks”

We used the Kruskal Wallis H test, the Mann Whitney U test, Fisher Eta 2, and
Kendall tau b to test usage depending on the nature of the variables. Thus, we were able
to measure differences and the relations between different types of literacy and socio‐
demographic characteristics, together with other relevant variables, all at a significance
level of p < 0.05. Figure 2 shows an interesting comparison of basic field classification
by the Ministry of Education [7].
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Fig. 2. Average difference in the scores of individual types of IL according to the basic field
classification by the Ministry of Education Note: The order of the basic field, given average scores
of IL ranked from the highest

We used the binary logistic multivariate regression analysis to detect a model of the
student exceeding 70 points of level scores of IL. There were 15 relevant questions that
entered the model as potentially independent predictors: age, gender, the length of study,
studying multiple schools at once, the degree the student wants to achieve, the program
and the class year, the library habits, participation in the library course, finding the
orientation and information sources as important, and using other sources in addition to
textbooks. The final model explains 25.3% of variability (Nagelkerke pseudo R2).
Factors that affect the passing of the 70-point cut-off included gender (men) and partic‐
ipation in the library course. Both increased twice the chance of passing. Other predictors
were: the degree the student wants to achieve (the higher the degree the better), finding
the orientation and information sources as important (the higher the importance, the
better), and the program (the higher the degree, the better). Furthermore, studying
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multiple schools at once, using online library services outside of the library (the higher
frequency, the better), and using other sources in addition to textbooks were seen as
important. We also saw longer time period since the admission to the university to a
lesser extent as positive. On the other hand, the higher the age the more negative is the
influence on the level of IL. Please refer to Table 2.

Table 2. Model of the student exceeding 70 points of level scores of Information Literacy

Odds ratio (CI 95%) Wald test
(Sig.)

Man 2,1 (1,9–2,3) 0
Participation in the library course 2 (1,9–2,2) 0
Degree the student wants to achieve 1,8 (1,7–2) 0
Finding the orientation and information sources as
important

1,8 (1,6–1,9) 0

Study program 1,7 (1,6–1,8) 0
Studying multiple schools at once 1,5 (1,3–1,7) 0
Using other sources in addition to textbooks 1,4 (1,4–1,5) 0
Using online library services outside of the library 1,3 (1,3–1,3) 0
Number of years since the admission to the
university

1,1 (1,1–1,1) 0

Age 1 (0,9–1) 0

4 Results

4.1 Demographic Data

The average age of the respondents was 24 years with a minimum of 17 and a maximum
of 56 years. The most frequent respondent was a student in their third year at the univer‐
sity. Fifty seven percent of respondents were in the Bachelors program, 36 percent in
the Masters program and seven percent in the Doctoral program. Sixty percent of
respondents were women, 41% were men. There was a significant difference in the
gender distribution when comparing various study areas. Sixty-seven percent of
respondents who declared their study area as technical sciences were men; 33% were
women. In education/social work the ratio was opposite: 20% of the students were men
and 80% were women. The same situation appeared in the social sciences (19% were
men; 81% were women) and health sciences and medicine (20% were men; 80% were
women).

4.2 Searching for and Using Information

More than 28% of students did not know about online databases, 22% knew that the
databases existed but they were not using them. Twenty two percent of the students
searched in the databases only once per semester. More than half of the students were
using Google exclusively for searching, a fifth of them were using Google in
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combination with Google Scholar. Ten percent of students stated that they were using
a combination of Google, Google Scholar, and the online databases subscribed by the
university.

As Czech is a small national language, the importance of English as a language of
academic and scholarly communication is significant. Therefore, it was a positive
outcome that almost three quarters of students declared their ability to read and write in
English on the intermediate or advanced level. Only three percent of respondents were
not able to communicate in English at all.

Academic writing skills are very closely related to IL. Students who are motivated
by their teachers to write assignments and essays were more likely to learn and utilize
immediately what they have learned in the standalone and/or integrated/embedded IL
courses. In our study, a quarter of students stated that they wrote only one assignment
(academic text) per semester. Seven percent of the students did not write this type of
text at all. More than half of them wrote two to five texts per semester. Fewer, than a
third of respondents were citing information resources without using a fixed citation
style; 57% followed recommended citation styles. Six percent of students who were
writing texts at least once per semester did not cite information resources at all.

4.3 Selected Variables Affecting Level of IL

Study program including field of study or form of study proved to be one of the crucial
variables effecting the level of IL. Students in the natural sciences had the highest
average score, 63.73, in all IL components. On the other hand, students of law had the
lowest average score. However, students of law scored highest in language literacy.
Students of social sciences and humanities reached the best results in prose literacy.
Students attending more than one university at the same time reached higher average
score than their peers attending one university (64.53 compared to 59.30). The difference
between the average score of distance programs students (58.98) and full-time students
(59.79) was marginal. It is not surprising, that Doctoral students reached the highest
score (73.56) compared to Masters students (61.02), and Bachelors students (57.46).
The personal motivation of each survey participant was very important as well.
Students who declared that their goal was to complete their Doctoral program reached
higher average scores (67.00) than their peers who aimed to complete Masters program
(58.70) or Bachelors program (53.83) respectively.

Gender was another very important variable: men scored higher in language literacy,
numerical literacy, and ICT literacy. On the other hand, women reached better results
in the area of prose literacy. Overall, men had an average score of 61.87 and women had
an average score of 58.12.

In Czech higher education, there is a strong tradition of using textbooks as a main
information resource for study. As other types of information resources became more
available over past 20 years, the importance of textbooks has decreased. However,
certain fields of study/universities/teachers still rely on textbooks and, therefore, the
motivation of students to search for other information resources is very low. The survey
results showed that students who only use textbooks for their coursework and assign‐
ments had significantly lower level of IL (51.20) than their peers who use other types
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of information resources on a regular basis in more than half courses each semester
(62.29). It was not surprising, that students declaring the knowledge of various types of
information resources showed better results (61.28) than students who considered this
aspect to be insignificant (52.82).

Hypotheses about the factors affecting the level of IL were proved. Motivation and
participating on some of IL course stay on the first position of the factors influencing
the IL.

4.4 Comparison with the Pilot Survey

A comparison with the pilot survey results showed that the prose literacy has increased:
the average score in 2004–2005 was 49.83; in 2015 it was 68.59. The language literacy
also improved from 58.55 to 66.12. The document literacy remained at the same (low)
level: 39.78 (2004–2005) and 39.73 (2015). The level of numeric literacy decreased
from 55.33 to 50.86 as well as the ICT literacy, which decreased from 63.67 to 58.17.
Overall, the level of IL emphasizing use of the academic library and information
resources for the academic purposes slightly increased from the average score of 52.48
to 58.16 when comparing the pilot surveys in 2004–2005 and the nationwide survey in
2015.

5 Conclusion

Each of the participating universities received an individual report. We organized a half-
day workshop for the librarians in order to clarify and discuss the results. After the
workshop, every university library should have been able to communicate the results,
both general and institutional, to the university management. The interpretation of
results should have a strong impact on the further development of IL curriculum at each
of the participating universities, as the strengths and weaknesses have been uncovered,
as well as key aspects that might bring positive change. For many of participating
universities the results proved that IL courses delivered by the university library had a
positive impact on the level of student IL. At many universities, this might be a break‐
through moment in the process of embedding the IL into the curriculum.

Additionally, the survey provided important feedback on the documents that have
been developed by the IVIG Working Group over the years of its existence. Certain
modifications will be included into the IL model [3], as well as the IL standards [4]
during the coming months. Also, the questionnaire will require adjustments so it can be
used for future surveys either as a recurring nationwide survey or through smaller insti‐
tutional surveys focusing on definition of IL courses’ impact on students´ skills and
knowledge.

Last but not least, the survey and its results opened the possibility to conduct further
quantitative studies allowing international comparison as well as the qualitative studies
that would clarify and describe in more detail particular issues implied by the currently
available results.
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Abstract. In its ongoing assessment of information literacy competencies (ILC),
CETYS Universidad first developed an in-house instrument and then applied the
standardized tests, SAILS and iSkills. This paper analyzes the design of these
instruments as well as data gathered from their implementation. This comparison
aids in finding similarities in the ILC they measure, describe how they measure
them, and study their differences. The objectives of this analysis are to describe
the evolution of the Institution’s ILC assessment over the past four years while
providing the basis for making an evidence-based decision about improving the
in-house instrument and pushing to develop a Spanish-language multi-institu‐
tional tool, and/or the continued use of international instruments.

Keywords: Information Literacy · Competencies · Assessment

1 Introduction

The assessment of information literacy competencies (ILC) is a must for any university
that has the strategic goal of helping students learn how to evaluate the quality and
reliability of information. The need for measuring students’ ILC is related to other needs
that libraries and educational institutions have, such as increased accountability, assess‐
ment and accreditation. Measuring ILC involves determining the degree to which
students are information literate and asking if their information literacy attainment
influences their success while finding out the library’s role in their information profi‐
ciency and asserting whether the resources dedicated to the library and to information
literacy (IL) programs are sufficient [1, 2]. Evaluation usually comes at the end of
librarians’ and educators’ IL concerns [6] and scattered experiences have not been
published. There are many assessment instruments available and reported in the litera‐
ture, primarily from English-speaking countries. Most of them are tailored to institu‐
tional needs; iSkills, the Standardized Assessment of Information Literacy Skills
(SAILS), and the Madison Research Essential Skills Test (MREST) tests stand out. The
use of such tools designed in the United States and commercially available is one option
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for non-English speaking universities, such as Mexican ones, with few professional
library staff or resources to develop their own instruments. Available lists of instruments
[3, 4] do not include any instrument in Spanish, a language spoken in more than 20
countries. Assessing ILC becomes a challenge in Spanish-speaking universities because
there are no standardized or formalized tools available for review and use in the Ibero-
American region. Although the development of IL instruments has been a concern in
Ibero-American universities, few have attempted to create testing tools because of the
complexity of this task [5]. Using these international tests is a challenge given the
language, culture and information resource differences; but locally developed tests
present outcome shortcomings [7].

CETYS Universidad is a three-campus educational institution, located in three cities
in Baja California, Mexico (Mexicali, Tijuana, Ensenada). It offers high-school, Bach‐
elors, and Masters degrees. One of its strategic goals is to be an information culture-
oriented organization and, thus, it has been assessing students’ ILC. First, CETYS
developed and used an in-house instrument. Then, it administered a pilot version of
SAILS and, finally, it implemented iSkills. This paper presents CETYS’ experience with
these IL instruments and an analysis of their characteristics and their results using the
in-house instrument [8], SAILS [1] and iSkills [9]. These objective instruments allow
evaluating whether students are, indeed, developing ILC and they complement other
measurement materials [10] such as rubrics and evidences while evaluating the benefits
of other institutional IL initiatives that have aimed to develop an information culture.

2 CETYS Experience with IL Instruments

CETYS formally started to conduct Institutional Assessment in 2008 as an answer to
the Western Association of Schools and Colleges’ (WASC) recommendations about the
need for providing evidence of students’ performance. Hence, the Institutional Learning
Results (RAI) were established to provide evidence of the progress of Bachelors and
Masters students’ academic performance. In 2014, faculty adapted RAI to integrate the
Distinctive Elements of CETYS Education (EDEC) as well as the Core Competencies
that WASC, as an accreditation agency, required. RAI’s first block of competencies
include: (a) Spanish oral and written communication; (b) information culture (also an
EDEC); (c) critical thinking; and (d) quantitative reasoning. This block is related to
information management and communication skills, hence the relevance of using objec‐
tive instruments for assessing ILC, especially for measuring information culture, which
is both a Core Competence and EDEC. Such instruments are appropriate complements
to other learning evidences such as essays or research reports and the rubrics used to
evaluate them. They allow measuring students’ level of competence regarding ILC by
providing useful data on strengths and improvement opportunities. These instruments
are useful for institutional assessment; in determining the impact of certain institutional
milestones, such as the new Information Management course that is mandatory for all
first semester students); and the reference librarians’ (RL) activities. The CETYS
Library System also supports ILC. The RL were hired in 2013 to work on the Information
Culture Development Program (ICD) which includes actions catering to students and
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faculty such as workshops on information and research resources, tutorials and promo‐
tional materials, and library-academia joint activities [10, 11]. The CETYS experience
with IL instruments has had three distinct moments. In 2012, the Center for Academic
Development and Improvement (CDMA), together with faculty and library staff,
designed an in-house instrument for measuring first semester undergraduate and grad‐
uate students’ proficiency in ILC with the desire of conducting a longitudinal study
during the following years. The second initiative consisted of applying SAILS by the
end of 2013 using a pilot version for the first time in a Spanish-speaking nation. The
third action, which took place by the end of 2015, involved implementing iSkills, argu‐
ably the most dominant test among American universities. The following subsections
describe the design and characteristics of these three instruments.

2.1 Development of an In-House Instrument

The CDMA, faculty, and library staff developed this instrument with the objective of
identifying the ILC of students from Bachelors and Masters programs. They designed
two similar questionnaires, one for first year Bachelors students and the other for first
year Masters students. The instruments differed only in their demographic questions.
The instrument design was guided by three basic documents:

• The Information Literacy Competency Standards for Higher Education, which state
that the information literate student: “(i) determines the nature and extent of the
information needed; (ii) accesses needed information effectively and efficiently; (iii)
evaluates information and its sources critically and incorporates selected information
into his or her knowledge base and value system; (iv) individually or as a member
of a group, uses information effectively to accomplish a specific purpose; and (v)
understands many of the economic, legal, and social issues surrounding the use of
information and accesses and uses information ethically and legally” [12].

• The Mexican Guidelines ‘Development of Information Skills in Mexico’s Higher
Education Institutions’, divided into eight skills that ask students to “understand
information, identify need, locate and search, retrieve, evaluate, use, communicate,
and ethically use information” [13].

• IFLA’s Guidelines on Information Literacy for Lifelong Learning [14], which groups
ILC into three main categories: access, use and evaluation.

This instrument includes demographic questions that allow profiling the surveyed
students by campus, gender, age range, academic program, and in which institution they
have studied before their enrollment at CETYS. Then, it includes five sections, each
dedicated to one of the Association of College & Research Libraries (ACRL) standards.
It has eleven questions: five are multiple-choice questions and one is a matching ques‐
tion. Students have to order different lists of elements in the remaining five questions.
The sections and questions cover the following content:

• Identification of the information need: students have to select cases where they know
they need information, then they must order a list of information sources according
to how important they are for use in assignments.
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• Access and retrieval of required information: given a research topic, students must
select the keywords they would use in a search engine; then, they must identify the
action they take when they do not find a book in the library; and, finally, they must
select from a list the four most important elements they follow in selecting a website.

• Evaluation of information sources: students have to match a column of research
topics with rows of information sources, according to which source is most appro‐
priate for each topic; then, given a research topic, they have to select the least biased
source from a list; and, finally, order the importance of actions to continue searching
after an initial Google or database search has yielded no useful results.

• Applying and using information appropriately: they have to order the parts of an
academic essay and discard the irrelevant options.

• Ethics and legal use of information: the two remaining questions involve arranging
data from a book and an academic article to construct their references, according to
the Publication Manual of the American Psychological Association (APA) [8].

2.2 SAILS Pilot

Librarians at Kent State University started Project SAILS to measure students’ ILC [1].
It is a 90-min. questionnaire of 45 multiple-choice questions with a bank of 140 ques‐
tions. It is based on two ACRL documents: Information Literacy Competency Standards
for Higher Education and Objectives for Information Literacy Instruction: A Model
Statement for Academic Librarians [1]. Thus, SAILS covers ACRL’s performance indi‐
cators, outcomes, and objectives. The elements measured are explicitly documented on
the results provided to institutions using it. SAILS’ evaluation scale ranges from 0 to
1000 and uses the measurement model of item response theory and the one-parameter
Rasch model. The calculation of scores involves item difficulty and student performance
and can be used in building a benchmark from all the institutions’ data. Then, “student
responses to the items on the test are then used to determine the difficulty level of each
item. Once that determination is made, student responses are analyzed to determine an
average score for each group” [1, p. 2]. Hence, SAILS provides scores for groups of
students and not individual scores. To make the most of SAILS, institutions should
assess large samples to ensure score accuracy, conduct statistical research to support
data analysis, and ensure that sampling methods are rigorous [15]. SAILS recommends
that samples must be of at least 50 students and the ideal is 200 [1]. Although SAILS is
built from the five ACRL standards, the fourth standard is not used, as they claim that
part of it is covered by outcomes and objectives from other standards or contain some
elements that are not adequate for multiple-choice questions. The competencies assessed
by SAILS are grouped under seven skill sets: (a) Developing a Research Strategy (with
32 questions); (b) Selecting Finding Tools (18); (c) Searching (26); (d) Using Finding
Tool Features (14); (e) Retrieving Sources (15); (f) Evaluating Sources (21); and (g)
Documenting Sources (14) [1]. They also provide how questions are distributed
according to ACRL standards: Standard 1 (39), Standard 2 (74), Standard 3 (21),
Standard 4 (not used), and Standard 5 (6) [1].
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2.3 Implementing iSkills

iSkills is a commercial standardized test offered by the Educational Testing Service
(ETS), a US-based company probably best known for the TOEFL test. iSkills is
promoted as an Information and Communication Technologies (ICT) literacy test.
Although presented as a way to measure digital skills, the skills measured are still closely
related to ILC. iSkills contains scenario-based tasks and its scoring scale ranges from 0
to 500; students achieving at least 130 points are awarded a certificate of achievement.
ETS has established three competency levels according to the score obtained: Devel‐
oping (130–250), Foundational (260–340), and Advanced (350–500). Although it eval‐
uates ICT literacy skills areas, ETS provides an equivalence between iSkills Assessment
Performance Indicators and the ACRL standards and performance indicators [16]. The
test has different sections with items that provide students with a series of tasks they
must perform; the ICT literacy skills assessed by iSkills are: Define (5 tasks), Access
(7), Evaluate (8), Manage (5), Integrate (7), Create (9), and Communicate (7) [17]. ETS
offers data from individual and group results.

3 Results from the Instruments’ Implementations

Analyzing the results from each instrument allowed us to know the level of detail and
accuracy of data that can be gathered about ILC and information behavior. The challenge
in our analysis lied in having applied the three instruments at various times and to diverse
groups that corresponded to different generations of students. If we had applied these
three instruments at the same time to a large population of students we would have
randomly divided the population into three smaller groups in order to administer a
different instrument to each group. However, presenting a summary of the results with
the three tests allowed us to point out the similarities, differences, challenges, and
opportunities of each instrument as well as think about which test could be the best
option in a given situation. Moreover, it informed the pedagogic and administrative
strategies that can be used to facilitate and foster ILC development in students.

3.1 In-House Instrument

We gathered results through the in-house instrument to a sample of 365 first year Bach‐
elors students and 104 first year Masters students. A group of faculty administered the
survey through SurveyMonkey by the end of 2012 at the three campuses. Results showed
that Bachelors students knew how to search for information in the library and on the
Web, they searched information when they did not know about the topic, they had
doubts, or they lacked information. However, first year Masters students searched for
information when they did not know about the topic, when they wanted to learn some‐
thing new, or if they had doubts. The Bachelors students indicated that the three most
important information sources they used for their course assignments were: e-books,
printed books and journals, and academic databases. Conversely, Masters students’ most
important sources were: classmates, their own printed books and journals, and an expert
on the topic; the printed and digital resources available in the libraries were not among
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their top sources. Both groups of students know which keywords to use in search engines
and, when they do not find the book they are searching for, they turned to the Web, asked
librarians, or searched for a similar book. Both groups chose a website based on its
contents, the organization or person responsible for the site, and the date of update.
However, their critical ability for evaluating information was not optimal: both groups
considered the Web as the first resource to locate information. Only 32% of Bachelors
students and just half of master students identified the least biased information source
among the options presented. Moreover, the majority of Masters students did not
consider library resources as important sources for their assignments. When they did
not find information in their first Google or database search, both groups stated that they
would stop searching, but Bachelors students claimed they could try using Boolean
operators, while Masters students looked for the support of an expert. Most students
from each group could identify the order of the parts of an academic essay. Bachelors
students partially knew about APA format: they could order the data from the book to
construct its reference but they could not do it for the journal article. However, the
majority of Masters students could not order the data from either the book or the journal
article in order to construct the APA reference [8].

3.2 SAILS Pilot

In 2013, SAILS conducted a beta test in order to validate the instrument for using it
internationally and, in 2014, they conducted a second round. In this pilot, more than
1.200 students from 80 academic institutions located in five countries allowed them to
conform the benchmark. These countries were Bulgaria, Canada, China, Egypt, Mexico,
Qatar, South Africa, and the USA. CETYS was the only Mexican and Latin American
institution to participate in the first round of the beta test. It was administered in CETYS
during December 2013 with a sample of 300 students from which 241 returned were
valid tests. Of those 241, 144 were in Mexicali and 97 were in Tijuana. In order to make
sure that students taking the test had a good proficiency in English. the RL and the
coordinators and teachers of the College English and the course Advanced Communi‐
cation in English administered SAILS., SAILS allowed the faculty and librarians clearly
distinguish students’ weaknesses and strengths regarding the assessed competencies.
The staff compared the local results for each competence with the benchmarks of similar
institutions offering the same maximum academic degrees and all institutions. Hence,
if students’ scores were equivalent, near, or above the values of the benchmark of similar
institutions, it was assumed they had a good level of proficiency in that area. On the
contrary, performances considerably below the benchmark, meant areas of weaknesses.

According to the SAILS Skill Sets, students performed ‘about the same as the insti‐
tution-type benchmark’ in the following competencies: ‘Using Finding Tool Features’
(best) and ‘Documenting Sources’. However, they performed ‘worse than the institu‐
tion-type benchmark’ in: ‘Developing a Research Strategy’; ‘Selecting Finding Tools’;
‘Searching’; ‘Retrieving Sources’; and ‘Evaluating Sources’ [1]. It is relevant to high‐
light that SAILS report also included this assessment according to the ACRL Standards.
According to these standards, students performed ‘about the same as the institution-type
benchmark’ in Standard 5 (see Sect. 2.1). However, they performed ‘worse than the
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institution-type benchmark’ in Standards 1, 2, and 3 (see Sect. 2.1). An advantage of
SAILS is that it allowed adding demographic questions so questions about campus,
academic program and semester were added. These allowed staff to profile subgroups
within the sample and compare their performances. Thus, students who performed better
were from engineering programs, followed by those in social sciences and humanities
programs (Law and Psychology); and the group with the lowest performance was from
business and administration programs. A common strength was the ‘Using Finding Tool
Features’ skill, while the common weakness was ‘Evaluating Sources’. Tijuana scored
slightly better than Mexicali. Mexicali’s best score was on ‘Using Finding Tool
Features’, while Tijuana’s was ‘Retrieving Sources’ [1]. Compared to similar institu‐
tions, and especially given a generally higher score for the ‘All Institutions’ benchmark,
CETYS students’ results might be largely improved if some strategies to better support
ILC are developed. In addition to these results, the RL could report that they could detect
that evaluation of sources was indeed a weakness in CETYS students; and that a large
proportion of students taking the SAILS test did not participate in ICD’s activities, which
by this time were active for only about six months.

3.3 iSkills

Staff at the three campuses for Bachelors students administered the standardized test
iSkills. This test was applied for the first time in November 2015 for establishing
performance parameters regarding information use and management. Results allowed
staff to draw students’ competency profiles and determine strategies for improvement.
iSkills was implemented with a sample of 554 Bachelors students from all semesters
(first, third, fifth, and seventh) from all academic programs. The ETS provided results
for the 503 students finished the test. A group of 13.72% of the students who took the
iSkills also took the in-house instrument three years earlier. These students were in their
first semester in 2012 and were, thus, in their seventh semester when they completed
the iSkills test. Faculty and librarians observed that these students exhibited a certain
level of improvement. However, one limitation in the data reports from ETS was that it
could not take advantage of the demographic questions since it was not possible to see
details of the results per ICT literacy skill for individual students; it is only possible to
see the final scores. This made it difficult to compare sub-groups’ performances in iSkills
with results from the other two instruments. However, individual results facilitated by
ETS allowed for the comparison of the total scores of students according to their profile
(program, campus, and semester). Sixteen students achieved the highest scores (350–
500), eleven were from the first semester and from Mexicali who were already enrolled
in the Information Management course while four were from the seventh semester and
one was in the fifth. Aggregate results offered by ETS established the performance of
the sample of students who took the test based on 503 finished and valid tests and, similar
to SAILS, it compared the sample’s performance with that of a reference group of 3,115
students from all years. However, no information was provided regarding which types
of students or institutions formed this reference group. CETYS students performed about
the same in the Evaluate (highest skill) and Communicate skills. They performed slightly
below the reference group in Create and Access (lowest skill) and their performance
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was considerably lower for Define, Manage, and Integrate (lowest skill) [9]. The highest
scored campus was Mexicali, followed by Ensenada, and then Tijuana. Regarding score
by academic program, the tendency emerging from SAILS results repeated with iSkills,
meaning that students from engineering scored the best (average score of 414), followed
by social sciences and humanities programs (395); and business and administration
(366) [9]. Hence, the average scores for all programs were within the advanced level of
competency. In general, all students scored the best in the Evaluate skill, which was
surprising considering that it was the lowest aspect scored in SAILS. However, this was
probably due to different strategies, namely: a higher institutional emphasis in infor‐
mation culture; teachers instructing students to use reputable sources; the continued
work of the RL; and the new Information Management course.

4 Conclusion

Assessing students’ ILC allowed us to determining the influence of information literacy
on their success (and thus retention), helped document institutional results and, thus,
allowed us to compare student ILC with those of students at other institutions. It also
allowed us to develop strategies for improvement, justify investments, and demonstrate
variations in scores that may be caused by different actions such as more IL workshops
with students, the availability of tutorials and flyers, and curricular changes that involved
embedding IL in the official programs. The results of the tests allowed us to measure
variables that demonstrated students’ competencies, learning outcomes, and the benefits
of libraries’ initiatives as well as those from the academia [2]. In 2010, before assessing
ILC, the strategy progressively implemented by teachers during the past six years was
to use research papers and essays in order to improve students’ learning and perform‐
ance, both in written communication and information use. In 2012, the application of
the in-house instrument drew attention to the importance of raising awareness and
improve students’ and teachers’ usage of the printed and digital information resources
that the library acquired. This attention grew progressively over time. For example, the
total number of downloads from the digital library seems to be a good number to measure
usage of library information resources, but when we looked at the number of students
and teachers who actively used these digital information resources, this turned out to be
a low percentage of the total population. Moreover, the in-house instrument also pointed
toward the need for students to improve their critical ability for evaluating information
sources and resources. The arrival of the RL in the Institution in 2013 resulted in an
explosion in the offering of courses, workshops, training, and promotional materials
through ICD. Moreover, with the application of SAILS, we observed that these ICD
experiences may have helped students perform well in the test. But the RL also detected
some of the challenges in the results. Our suggestions were to include ACRL’s indica‐
tors, outcomes, and objectives within ICD activities, further emphasizing the evaluation
of sources and search strategies. In 2015, iSkills results were comparable with those
from SAILS regarding the programs with highest scores and showed an improvement
regarding the competence of evaluation. However, since our students still demonstrate
some ICT literacy skills below that of the reference group used by ETS, there is room
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for improvement. Arguments for the continued use of the in-house instrument include
that it is a local instrument adapted to our students’ profiles and CETYS institutional
needs. It is a Spanish-language instrument and as an assessment method it represents a
stage of maturity in the development of an institutional information culture. One of the
challenges is that we may not yet be on the same level of assessment as other institutions;
perhaps some ILC are not being developed at CETYS. In using a local instrument, we
ourselves have set the bar for achievement. As a result, we might have been too kind to
our students. Given the level of the international standards, it would be difficult to
compare our results with those from other institutions using SAILS or iSkills. Regarding
the design of our instrument, we designed it by competencies, but its results are not
directly expressed in competencies. Due to the instrument’s brevity there are few ques‐
tions or items per competency. This design did not allow us to assess different elements,
facets or outcomes within an ILC. This instrument is an acceptable diagnostic for new
students, but it is neither adequate for measuring students’ advancement toward devel‐
oping their ILC nor did it enable us to compare its results with other institutions. If we
decide to continue using it, it must be reviewed considering these criticisms and the
experiences with the other instruments. It would need to be made considerably more
exhaustive in order to diagnose different facets of ILC in more detail. This is noteworthy
when looking at the other instruments: while the in-house test has only eleven items for
the five ACRL skills, SAILS has 45 (from a bank of 140) for the same five skills, and
iSkills has 48 tasks for seven ICT literacy skills. The advantages of using SAILS and
iSkills are that they are validated and trustworthy assessment instruments used at an
international level. It is useful to have evidences of their implementations in order to
compare results with those from other institutions with which we can have or set agree‐
ments. This is also important for accreditation purposes. We observed limitations in the
SAILS instrument during the pilot. For example, SAILS does not provide individual
scores, hence limiting the analyses on these particular results. iSkills does offer indi‐
vidual results and by cohort (the complete sample) but the individual results only include
total scores, not the individual scores per ICT literacy skill, which are only offered for
the whole cohort. This also hinders the possibility of performing more detailed analyses
of the data, such as analyzing the performances per ICT literacy skill of students from
certain academic program or semester. A final consideration regarding the feasibility of
implementing iSkills is that ETS announced in 2016 that was discontinuing this test,
indicating specific dates regarding the deadlines to acquire and use it. This represents
an area of opportunity for SAILS and other competitors. Furthermore, it would be
important to analyze, study and transfer to other instruments and IL assessment tools
what we consider is one of iSkills’ main strengths in its design over other instruments:
its scenario-based tasks. In an Ibero-American experience with both standardized tests,
the language barrier is a concern, because it may interfere students’ performance in
English-language tests. Even though a student might have English proficiency, it is still
a second-language and its use for academic matters may not be so developed and thus
the student’s interpretation on what the test is requiring from them can be altered by
their English level. The complicated part of this limitation is to know if the language is
affecting results or is it really the student who does not have the competency. For
example, the best score in iSkills (450) is from a third semester student with the
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maximum level in English College. As there are not many scores that high, does it mean
that the rest of the students do not have the competency or is it that they do not have
enough English proficiency in order to do well in these kinds of tests?
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Abstract. The aim of the paper is to compare the standards and criteria of
different organizations that accredit some of the top universities in the world
according to the QS World University Rankings for 2015/2016. Regional accred‐
itation organizations in USA support information literacy outcomes, but I found
some differences between their practices and the criteria of other accrediting
agencies. Information literacy is mentioned as important indicator of students’
competency in some of them, but not in others. The paper also investigates the
Criteria system for institutional accreditation of higher schools in Bulgaria where
standards are similar with regulations of the quality of university programs around
the world but without a focus on information literacy. The conclusions refer to
insufficient awareness of the importance of information literacy as a transversal
skill in the digital society and its role for the social inclusion of young people.
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1 Introduction

During recent years the importance of information literacy has increasing and has been
recognized as one of the traversal competencies or “key competences”, defined as
“knowledge, skills, and attitudes that will help learners find personal fulfilment and, later
in life, find work and take part in society. These key competences include ‘traditional’
skills such as communication in one’s mother tongue, foreign languages, digital skills,
literacy, and basic skills in math and science, as well as horizontal skills such as learning
to learn, social and civic responsibility, initiative and entrepreneurship, cultural aware‐
ness, and creativity”1. Still, I could not identify a clear emphasis on that skill in the
process of Institutional Accreditation for colleges and universities.

There are few research papers that emphasize the importance of collaboration
between librarians and faculty and focus on the importance of information literacy within
institutional accreditation process [1–7].

1 Source: http://ec.europa.eu/education/policy/school/competences_en.htm.

© Springer International Publishing AG 2016
S. Kurbanoğlu et al. (Eds.): ECIL 2016, CCIS 676, pp. 337–344, 2016.
DOI: 10.1007/978-3-319-52162-6_33

http://ec.europa.eu/education/policy/school/competences_en.htm


Past research analysed accreditation criteria and the impact of information literacy
in different aspects. For example, according to Saunders “terms related to information
literacy skills …are scattered throughout the accreditation documents, and are not
concentrated solely in the sections dealing with libraries” [3]. Other researchers concen‐
trated their work on regional accreditation organizations (USA) such as the New England
Association of Schools and Colleges, Southern Association of Colleges and Schools,
and the North West Commission on Colleges and Universities and how they supported
information literacy outcomes. Each of the documents of the six regional accrediting
associations of higher education institutions included standards for educational quality
and, within these criteria, we can find different views of the importance of information
literacy in the context of educational process. A content analysis of their standards
“illustrates that library and learning resource programs, even if not always named
explicitly, are campus players in improving teaching and learning” [4].

2 Methodology

I chose one of the prestigious ranking of universities around the world as a tool for the
identification of the top universities for the 2015/2016 academic year. The QS World
University Rankings® [8] are based on the comparison of world universities in four
major categories: research, teaching, employability, and internationalization. Each of
the six indicators “carries a different weighting when calculating the overall scores. Four
of the indicators are based on ‘hard’ data, and the remaining two are based on major
global surveys – one of academics and another of employers – each the largest of their
kind”. These indicators are: academic reputation (40%) – “is measured using a global
survey, in which academics are asked to identify the institutions where they believe the
best work is currently taking place within their own field of expertise”; employer repu‐
tation (10%) – “is also based on a global survey the survey asks employers to identify
the universities they perceive to be producing the best graduates. This indicator is unique
among international university rankings”; student-to-faculty ratio (20%) – “is a simple
measure of the number of academic staff employed relative to the number of students
enrolled. In the absence of an international standard by which to measure teaching
quality, this indicator aims to identify the universities that are best equipped to provide
small class sizes and a good level of individual supervision”; citations per faculty (20%)
- aims “to assess universities’ research impact. So the more highly cited research papers
a university publishes, the stronger its research output is considered”; international
faculty ratio (5%) and international student ratio (5%) – “the two indicators aim to
assess how successful a university has been in attracting students and academics from
other nations”.

2.1 Limitations of the Study

I originally intended to analyze the top 50 universities from the QS World University
Rankings® 2015/16 and to find the accreditation standards by which those universities
are accredited, to summarize the differences between them, and to explore the case of
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Bulgarian higher education institutions’ accreditation system. But in the process of
investigation I found that it was very difficult to identify all accrediting institutions for
all fifty universities and, especially, their accrediting criteria. Although I used different
sources of information, such as the directory 4 International Colleges and Universities
[9], an international higher education institution search engine reviewing accredited
Universities and Colleges in the world including 11,606 Colleges and Universities,
ranked by web popularity, in 200 countries but found that it was complicated to find
equivalent documents for the accreditation of all fifty universities.

For that reason, my conclusions were based on the content analysis of the accrediting
criteria of the regional agencies that accredited the top 20 US universities among the top
50 world universities (see Table 1).

Table 1. US universities accredited by six regional accrediting organizations

QS rank University Accrediting agency IL in standards
100.0 Massachusetts Institute of Technology

(MIT)
Commission on Institutions of Higher
Education (CIHE) of the New England
Association of Schools and Colleges (NEASC)

Yes

98.7 Harvard University CIHE – NEASC Yes
98.6 Stanford University Western Association of Schools and Colleges

(WASC) Senior College and University
Commission (WSCUC)

Yes

97.9 California Institute of Technology
(Caltech)

WASC Senior College and University
Commission (WSCUC)

Yes

94.6 University of Chicago Higher Learning Commission (HLC) of the
North Central Association of Colleges and
Schools (NCACS)

Yes

94.4 Princeton University Middle States Commission on Higher
Education (MSCHE)

Yes

92.2 Yale University CIHE – NEASC Yes
91.9 Johns Hopkins University MSCHE Yes
91.8 Cornell University MSCHE Yes
91.5 University of Pennsylvania MSCHE Yes
89.7 Columbia University MSCHE Yes
88.4 University of CA, Berkeley WASC Yes
88.2 University of CA, Los Angeles (UCLA) WASC Yes
87.9 Duke University Southern Association of Colleges and Schools,

Commission on Colleges (SACSCOC)
Yes

87.8 University of Michigan NCACS Yes
87.7 Northwestern University NCACS Yes
82.5 University of California, San Diego

(UCSD)
WASC Yes

81.5 Brown University NEASC Yes
80.5 New York University MSCHE Yes
80.3 University of Wisconsin-Madison NCACS Yes

Source: http://www.topuniversities.com/university-rankings
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3 Key Findings

The comparison of the top 20 US Universities, shown in Fig. 1, and their accrediting
agencies showed that six were accredited by Middle States Commission on Higher
Education (MSCHE). Five universities were accredited by the Western Association of
Schools and Colleges (WASC) and its Commission, the Senior College and University
Commission (WSCUC). Four schools were accredited by Commission on Institutions
of Higher Education (CIHE)2 of the New England Association of Schools and Colleges
(NEASC)3 ant another four by North Central Association of Colleges and Schools
(NCACS) and Higher Learning Commission (HLC) of NCACS4. And the last university
was accredited by Southern Association of Colleges and Schools, Commission on
Colleges (SACSCOC).

Fig. 1. Number of universities accredited by the regional accrediting organizations

I found some similarities differences through a content analysis of the criteria and
standards of accreditation of those accrediting organizations, shown in Table 2.

In the accreditation documents of CIHE – NEASC, WSCUC, and MSCHE, the
information literacy was part of the standards concerning students’ skills and library
resources and training. In HLC and SACSCOC there was indirect relation with infor‐
mation literacy in instruction provided by university libraries.

2 NEASC's Commission on Institutions of Higher Education is the regional accrediting body for
241 colleges and universities in New England and eleven overseas institutions.

3 Founded in 1885, the New England Association of Schools and Colleges is one of six regional
accrediting bodies in the United States and provides public assurance about the educational
quality of over 2,000 public and independent schools, technical/career institutions, colleges
and universities in New England plus International Schools in more than 65 nations worldwide.

4 The Higher Learning Commission (HLC) was founded in 1895 as one of six regional institu‐
tional accreditors in the United States. Through an agreement between the HLC and the
Commission on Accreditation and School Improvement (CASI), the North Central Association
has been dissolved.
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Table 2. Accreditation organizations

Accreditation
organization

Standards and criteria for accreditation Year of publication/revision

CIHE – NEASC Standard 4: The Academic Program. 4.7. … The institution
provides appropriate orientation and training for use of these
resources, as well as instruction and support in information
literacy and information technology appropriate to the
degree level and field of study
Standard 7: Library and Other Information Resources. 7.10.
The institution ensures that throughout their program of
study students acquire increasingly sophisticated skills in
evaluating the quality of information sources appropriate to
their field of study and the level of the degree program [10]

July 1, 2011

CIHE – NEASC Standard 4: The Academic Program. 4.12. Expectations for
student achievement, independent learning, information
literacy, skills in inquiry, and critical judgment are
appropriate to the subject matter and degree level and in
keeping with generally accepted practice
4.15. Graduates successfully completing an undergraduate
program demonstrate competence in written and oral
communication in English … and the capability for
continuing learning, including the skills of information
literacy. [11]

July 1, 2016

WSCUC Standard 2. Achieving Educational Objectives Through Core
Functions. 2.2a Undergraduate programs engage students in
an integrated course of study of sufficient breadth and depth
to prepare them for work, citizenship, and life-long learning.
These programs ensure the development of core
competencies including, but not limited to, written and oral
communication, quantitative reasoning, information
literacy, and critical thinking… [12]

2013, Revised April 2015

HLC Criterion Two. Integrity: Ethical and Responsible Conduct.
2 E/2. Students are offered guidance in the ethical use of
information resources
Criterion 3. Teaching and Learning: Quality, Resources, and
Support. 3.D/5. The institution provides to students guidance
in the effective use of research and information resources
[13]

August 1992; Last Revised: June
2014

MSCHE Standard 11. Educational Offerings. Several skills,
collectively referred to as “information literacy,” apply to
all disciplines in an institution’s curricula. These skills relate
to a student’s competency in acquiring and processing
information in the search for understanding, whether that
information is sought in or through the facilities of a library,
through practica, as a result of field experiments, by
communications with experts in professional communities,
or by other means. Therefore, information literacy is an
essential component of any educational program at the
graduate or undergraduate levels. Standard 12. General
Education. Institutions should identify and provide a
recognizable core of general education… There is an
inherent relationship among these skills. This
interrelatedness is evident in the concept of “information
literacy,” which embraces all of the specific general
education skills [14]

1919; Last Revised 2006

SACSCOC 3.8. Library and Other Learning Resources. 3.8.2. The
institution ensures that users have access to regular and
timely instruction in the use of the library and other learning/
information resources (Instruction of library use) [15]

2012
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Furthermore, I gave special attention to the Middle States Commission on Higher
Education where information literacy was mentioned much more widely than at the
others accrediting commissions:

“The information literacy skills include the ability to:

• determine the nature and extent of needed information;
• access information effectively and efficiently;
• evaluate critically the sources and content of information;
• incorporate selected information in the learner’s knowledge base and value system;
• use information effectively to accomplish a specific purpose;
• understand the economic, legal and social issues surrounding the use of information

and information technology; and
• observe laws, regulations, and institutional policies related to the access and use of

information.

Closely tied to information literacy is the need for technological competency at all
levels within an institution and its curricula….. Institutions should provide both students
and instructors with the knowledge, skills, and tools needed to use the information, new
technology, and media for their studies, teaching, or research. … In addition to infor‐
mation literacy and technological competency, the institution’s curricula should be
designed so that students acquire and demonstrate college-level proficiency in general
education and essential skills, including at least oral and written communication, scien‐
tific and quantitative reasoning, critical analysis and reasoning, and technological
competency…” [14].

Here I found a clear focus on the importance of information literacy as a core
competency not only for the educational process but also for students’ professional
future. The Requirements pf Affiliation And Standards For Accreditation of MSCHE
was an example for other accreditation agencies. Those standards corresponded with
my research question about the impact of information literacy as an accreditation criteria.

4 Bulgarian Higher Education Accreditation Standards

Sofia University St. Kliment Ohridski was at the 701th place in the QS World University
Rankings. So, there was not a base for comparison with the top twenty US Universities.
The National Evaluation and Accreditation Agency Criteria system for institutional
accreditation of schools of higher education was similar to US regional accrediting
agencies in Criteria 1.4. “High School has created the necessary conditions to support
training and development of students. 1.4.2.2 Access to libraries, the opportunity to work
with computers, special offices and labs” [16]. Information literacy or specific library
trainings in that sense is not mentioned.

There are many of reasons for this lack of attention:

• insufficient awareness of the importance of information literacy as a transversal
competence from the national accrediting body;

• a lack of systematic programs for information literacy within the curriculum except
at the American University in Bulgaria while information literacy is partly covered
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in the curricula at institutions such as the Sofia University, Medical University, New
Bulgarian University;

• ignorance of the significant role of the university library and its role in lifelong
learning and building core competences.

The Bulgarian criteria system for institutional accreditation of higher education
institutions needs to be revised along with the new concepts in higher education and
especially with the students’ expectations and attitudes and their social integration and
professional realization.

5 Conclusions

A content analysis of US and Bulgarian higher education institutions accreditation
systems identified that information literacy is recognized as an important skill within
the educational process but is not yet a priority field in all universities. US higher educa‐
tion institutions had a long tradition with information literacy trainings, but there is not
such practice among universities around the world.

The Middle States Commission on Higher Education Accreditation Standards are
an excellent example for those national systems as Bulgarian.

The Bologna process as a European reform process aimed to creating the European
Higher Education Area and harmonizing various systems of European higher education
could be considered along with the necessity of information literacy education in all
European Universities.
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Abstract. The purpose of the research was to provide academic staff with insights
into their own information behavior and to motivate them to refer to relevant, accu‐
rate and reliable resources in their own course materials. To achieve this we used a
participative research approach. Six participants assessed course materials created by
themselves or by colleagues from their own department. It was found that in the
course materials for the undergraduate ICT program of a university of applied
sciences, in-text citations are often missing. If references are made, they are mainly
references to general information sources like handbooks and popular or semi-schol‐
arly websites. We discussed these findings in a focus group. An important additional
benefit was the experience acquired with the participative research approach for
improving the staff’s own information behavior.

Keywords: Information literacy · Higher education · Teaching staff ·
Participative research · Citation analysis · Focus groups

1 Introduction

The 21st century is typified by an overabundant availability of digital information. Informa‐
tion literacy - the competence to search, select, evaluate, analyze and organize information
- is therefore supposed to be a key competence for professionals today and in the future [1,
p. 9; 2]. Most higher education programs that prepare students for their professional careers
thus include some learning objectives in the field of finding and using information. The
application of digital information sources in educational situations has also led to a demand
for information literacy skills during the learning process [3, p. 50]. In other words, these
skills are not only learning objectives intended to prepare the students for their future work‐
places; they also function as learning competences that are needed to be successful during
their study career itself.

Since information literacy or “information problem-solving” skills are so important in
higher education, it is assumed that teachers should set a good example for their students by
displaying their own information literacy. The information behavior of teaching staff has
indeed been reported to have a strong impact on student perceptions of information literacy
[4–6]. Little research however has been done on the actual performance of teachers. A
search for relevant literature in LISA, LISTA and ERIC - the main bibliographic databases
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for library & information science and education science - resulted in only one paper on the
information literacy practice of teachers [7].

In the current paper we use the Scoring Rubric for Information Literacy [8, 9] as a theo‐
retical framework. In this assessment instrument seven dimensions of the construct ‘infor‐
mation literacy’ are distinguished. The present research explored the information behavior
of academic teachers on two dimensions of the information literacy construct: the reliability
and authority of information sources in their course materials, and references made in the
text to those sources (criterions 2 and 4 in the definitive Scoring Rubric for Information
Literacy) [9]. The research method used was citation analysis. The goals of the research
were to provide teachers with insights into their own information behavior by using a partic‐
ipative method and to reflect on the findings of the study. Research questions to be answered
were:

• To what extent do teachers refer to the information sources they use in the course
materials they develop, and

• To which type of literature are the teachers referring?

2 Methodology

2.1 Participants

The research is conducted at a Faculty of IT & Design at a university of applied sciences in
the Netherlands. Six teachers in the undergraduate ICT program contributed to the research
by serving as coders of the course content (some of which they had written themselves).
Most of these teachers, three male and three female, were experienced senior teachers and
were also members of the Curriculum Board of the ICT program. They were not experts in
information literacy but represented either one of five subject differentiations or the profes‐
sional skills training course. The representative of the professional skills course was unable
to participate and was replaced by a colleague. The research design in which the partici‐
pants coded their own course materials kept the researchers from being regarded as control‐
lers or the “examiners with the red pencil”. The participative research method motivated the
teaching staff to reflect critically on their own and their colleagues’ performance and to
change their own practices if there were reasons for it.

2.2 Course Materials

The undergraduate ICT program in which the research is conducted is a comprehensive
bachelor’s program which started in September 2015. The program integrates, throughout
the first half year, five former subject-based courses and consists of the following six
domains: software engineering (SE), network & systems engineering (NSE), business and
management (B&M), information security management (ISM), information & media studies
(IMS) and professional skills. For each of these domains, the teaching staff produced new
course materials that were used in the first ten weeks of the program (September-November
2015). The teaching method in the ICT program is that of the “flipped classroom”, a type
of blended learning strategy where instructional content is also delivered outside of the

346 J. van Helvoort and E. Sjoer



classroom through videos and presentations in a digital learning environment. Examination
occurs through the assessment of professional products and a multiple-choice test with items
from all six subject domains.

In the research, all newly created course content that was found on the collaborative
Sharepoint site (50 documents) were analyzed. Figure 1 gives the document types of the
newly created course content.

Fig. 1. Frequency of the types of course materials that were used

2.3 Procedure

Course materials were downloaded and provided to the participants beforehand by a link to
a Sharepoint folder. The materials were distributed among each of the representatives of the
six domains. Each participant was asked to execute a citation analysis and to assign one or
more codes to each of his or her course materials to indicate the types of information sources
referred to (derived from a list of types of information sources as given in Table 1). There
was also an optional field that could be used for a type of content not listed in Table 1.

Table 1. Types of information sources being referred to (Students’ mother tongue was Dutch)

Handbooks in Dutch Popular article in Dutch Report or Whitepaper in Dutch
Handbooks in English Popular article in English Report or Whitepaper in

English
Open Educational Resource Popular website in Dutch, for

instance Wikipedia.nl
Research article or conference
paper in English

Standards (ISO) Popular website in English, for
inst. Wikipedia.org

Scholarly website in English

Own content/unclear which
resource is used

The quantitative results of the citation analysis are discussed in a focus group that
included all the participants and the head of the department, its intention being to find deeper
insights into the findings and to formulate follow-up questions about the next step in
the research into the faculty’s information literacy skills.
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Questions that are discussed were:

• How satisfied are the participants with the results?
• Do participants think that the academic staff should take steps to improve their use

of information sources?
• Do participants have suggestions for further research?

The discussion is recorded and transcribed verbatim using an intelligent verbatim
style: pauses and phrases with no meanings like ‘uuh’ and ‘you know’ were omitted [10].

2.4 Data Analysis

The outcomes of the citation analysis are presented by ranking the types of resources. A
thematic analysis was conducted on the verbatim transcript made of the focus group’s
discussion in order to provide a descriptive account of issues and illustrative quotations to
highlight these issues in participants own words [11].

3 Findings

3.1 Quantitative Results

Figure 2 gives the distribution of the types of information sources referred to in the 50
course documents.

Fig. 2. Distribution of reference types in 50 course documents

When we focus on the PowerPoint and Prezi presentations we find a distribution as
displayed in Fig. 3.
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Fig. 3. Distribution of reference types in 38 PowerPoint or Prezi presentations

Both Figs. 2 and 3 show that teachers use a broad range of information sources for their
course materials but that there is an obvious top three:

1. Popular websites in Dutch
2. Popular websites in English
3. Handbooks in Dutch.

However, there is also a lot of content without any references (the last category in
Figs. 2 and 3 in which the source is unclear).

3.2 Qualitative Results

The quantitative results from Sect. 3.1 are discussed in the focus group. The participants
agreed that they often refer to rather popular and generic information sources (websites,
handbooks) because these information sources are more appropriate for students in their
first year of an undergraduate program. According to the participants, academic journal
articles and conference papers are often too hard to understand for undergraduate students.
This is why they preferred to refer to sources in which the same information is explained in
a more easily understood manner.

The second observation from the quantitative results in Sect. 3.1 – the fact that there is a
lot of content without any references – was an important topic in the discussion. According
to the participants, there is a lot of knowledge which is rather generic and which can be
found in many different books. This type of knowledge is also referred to by the partici‐
pants as “knowledge acquired by experience”. One of the contributors said: “Sometimes I
don’t even remember where I acquired it”. In their opinion, this – but also the fact that this
knowledge is quite basic and does not change over the years – explains the rather high
number of course materials that contain content for which the information source is not
clear. One of the participants remarked however that relying on “common knowledge” also
carries the danger of ignoring new developments in the domain. She also mentioned another
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reason to refer to various types of resources: “We know that students have different learning
styles. Some of them learn best by listening to the explanations given by a lecturer; others
prefer to have the opportunity to re-read this material at moments that suit them best.”

A second reason why teachers do not always refer to information sources, according to
the participants of the focus group, is that a lot of learning content in the undergraduate
program refers to skills that need a lot of training. In this case, “learning by doing” is the
best instructional strategy while referring to scholarly literature seems rather unnatural. The
undergraduate ICT program prepares students for jobs in private and not-for-profit organi‐
zations. Most of these students do not need to be educated for research work. The partici‐
pant representing the software engineering domain was thus of the opinion that “the
academic literature addresses topics that are really different from the topics that we see as
important for our educational program”. However, other participants replied that it is not
enough to be competent in programming or “to be able to write codes” in the current work
environment. Young professionals also need to be able to solve problems, gather data, and
to compare different solutions.

At the end of the focus group discussion, the members of the group concluded that most
of the participants are the opinion that referring to academic papers is not preferred in the
more technical domain at the undergraduate level. The representative of the business
domain (Business & Management and Information & Media Studies) had a slightly
different opinion. He tries to stimulate paying attention to scholarly literature.

The key question, of course, was whether the teachers would change something in their
information behavior. The participants expressed their intention to give more attention in
their PowerPoint and Prezi presentations to references to literature in which the learning
content could be re-read. This should be done at least for ethical reasons – to give an author
or creator the credit for his or her work – but also for didactic purposes.

4 Conclusions

In this research we tried to find out to what extent teachers in the undergraduate ICT program
at a university of applied sciences refer to information sources in their course materials and,
if so, to which type of literature they refer.

Most of the course materials in the investigated bachelor’s course were PowerPoint
presentations. These presentations, due to the undergraduate level of the ICT program, most
often referred to rather generic information sources like handbooks, and non-academic
websites. It also appeared that academic staff “forget” to refer to information sources in
their slides and handouts because this information is based on “common knowledge” that is
not derived from one specific information source. The participants in the focus group agreed
that they could improve their own and their colleagues’ behavior on this point. It was inter‐
esting that the discussion about references in PowerPoint presentations is also found on
academic forum websites like Academia Stack Exchange [12].

By applying a participative research method in which faculty staff gathered data about
the course materials created by themselves and their own colleagues, the researchers
succeeded in their attempt to stimulate staff members to reflect on their own information
literacy behavior and to seek to improve it. Limitations of the research, however, were the
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restriction to only two dimensions of the information literacy construct (availability of in-
text citations and the quality of the cited information sources) and the restriction to 50 pieces
of course materials from a freshman’s year in an undergraduate program.

In the focus group discussion, the participants explicitly expressed that they intend to pay
extra attention to the available information sources in their presentations in the future. If they
do, this would not only be an improvement in the ethics of teaching but also an improve‐
ment in the didactic approach since it would provide students with the opportunity to
process theory in different ways and through different channels.

In future research, we would want to find out whether the intervention had succeeded.
Our present research can thus be considered as the start of a longitudinal research project.
One of the questions we still have is whether the types of literature referred to during later
years of the degree program differ from those referred to during the first year. We also have
plans to extend this type of research to include other faculties at our university and to
conduct it on a larger scale.
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Abstract. A research study at a rural, public university revealed gaps between
faculty perception and student opinion on the importance and difficulty of use of
information sources. This study shares the significant gaps discovered across four
common stages related to the preparation of academic course assignments and
the information-seeking process. The results of the study are intended to inform
information literacy instructional practice and drive dialogue across a campus to
support students where they are rather than where we hope them to be.
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1 Introduction

In this research study we aimed to identify existing gaps between undergraduate
students’ perceptions of the importance and difficulty of use of various information
resources for the completion of academic course assignments (including papers,
projects, and presentations) and the corresponding perceptions that faculty/instructors
hold of students’ information-seeking behavior.

The literature, our practice, and discussions with students and departmental faculty
suggested the following common stages related to the preparation of academic course
assignments [1, 2]: identifying a topic; formulating a research question; finding scholarly
publications; and evaluating sources. Students may perceive each of these steps as
requiring different approaches with respect to gathering information.

We designed the study to detect any discrepancies between what students found
important (along with corresponding difficulty of use) and what faculty think that
students consider important (as well as perceived difficulty of use). Our aim was to
identify any misconceptions and help increase campus awareness of student and faculty
needs. This provided a rich opportunity for dialogue areas across the library and campus,
which can support future meaningful collaboration. An elucidation of differences will
help to focus both information literacy instruction to students and faculty curricular
support more effectively. We addressed an important and recognized gap in the scholarly
literature [3] that would help both groups, in practice, to conserve time and effort.
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2 Literature Review

Over the last 25 years, librarians have undertaken substantial studies to survey under‐
graduate students about their information-seeking behavior [1, 2, 4–10]. Occasionally,
librarians have been successful in also reaching out to faculty to survey them about their
students’ information use [11–15]. There is plentiful literature capturing data on infor‐
mation seeking behavior of undergraduates, across majors, as compared to faculty
expectations, types of information resources, and evaluations of information literacy
skills in integrating resources. Researchers have undertaken qualitative observational,
interview, evaluative, and usability studies to learn about undergraduates’ information-
seeking behaviors [4, 5, 16–21]. One use-in-context study aimed to understand study
behaviors within the environment that students conduct their research [20].

Yet, we did not find literature looking at both importance of and ease of use of
information sources - by both undergraduates and faculty - categorized by specific
academic tasks and comparing actual students’ opinions and faculty perceptions about
their students’ experiences.

Information Seeking. Consistent conclusions drawn from faculty surveys demon‐
strated that there are gaps - sometimes significant - between students’ observed or self-
reported information-seeking behavior and what faculty reported about their students
[12]. Some surveys on faculty sought to understand where departmental faculty expected
that their students would learn information literacy skills [21–27]. Others centered on
how well students apply information literacy skills to information seeking [28–31]. A
study [32] surveyed students in seeking to understand the frequency that students needed
to seek information for research assignments, if or when they had last received library
instruction, and their self-reported comfort level with library research. Another study
[23] included specific information resources that were not part of our survey, such as
primary sources, government or NGO sources, or Audio/Visual sources. They also
surveyed students about their self-reported opinions about the importance of each
resource as well as their proficiency in using each type of resource. Although faculty
were surveyed about their students’ information resource use and information literacy
skills in using resources, they were not asked to report on how their students value the
importance or ease of use of these resources.

A mixed-methods study [11] evaluated the self-reported responses from both faculty
and undergraduates against completed student theses using a rubric. Students were asked
to rate the importance of key components of information resources - including meth‐
odology, author’s credentials, and referral by librarian - rather than the information
resources directly.

Google and Wikipedia. Consequently, the influence of Google and Wikipedia featured
prominently in studies since these information resources were valued by students as
important because of familiarity [3, 5, 33–35]. Results from these studies showed that,
overall, students viewed these resources as important to their information searches.
Recent studies revealed also that the majority of the undergraduate students start their
research with Google and Wikipedia and tend to develop “Google-centric search skills”
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[3, 5, 36, 37]. Student responses about Wikipedia on some surveys, though, showed that
this source was not viewed always as an important one [16].

Other researchers undertook a cross-cultural study to learn about students’ view of the
importance of internet-based information resources in addition to Google and Wikipedia
[1]. He et al. surveyed across multiple information resources and examined how students
viewed the importance of those resources across various academic tasks. They identified the
information resources through the use of a focus group with students.

Peers. Some studies noted that peers were helpful or important information resources
[5, 17, 35].

Librarians. Librarians have factored low on importance in many studies [11, 12, 20,
38]. A study [39] posited that faculty’s lack of library integration into the classroom and
assignments could be contributing to this lack of perceived importance. The connection
between students’ desire for greatest ease during the research process was explored as
it related to librarian support, and the question of perceived legitimacy of librarians to
the information seeking process was a unique contribution to the literature [40]. An
additional strong impetus for our having conducted this study was the seemingly low
valuation of librarians and use of the library broadly.

Common themes from both quantitative and qualitative studies on students’ research
process uncovered trends of frustration, annoyance, anxiety, or disengagement with the
search process [5, 11, 34]. We took this into account along with the lack of studies that
explore both student opinions and faculty perceptions about student experiences in rela‐
tion to both the importance of information sources as well as the ease of use of several
common information resources. Our goal was to assess the gap and survey how well do
faculty know their students’ opinions regarding information sources.

3 Methodology

3.1 Research Question

Overall research question: How do faculty perceptions of the relative importance and
difficulty of use of various information sources that students may use in the completion
of academic course assignments differ from students’ actual opinions?

3.2 Quantitative Approach

We designed, developed and administered two separate online surveys with matching
questions, one to undergraduate students and the other to faculty. This allows for
comparisons between students’ opinions and faculty perceptions.

The surveys asked four split questions respective to one of the four outlined tasks:
identifying a topic; formulating a research question; finding scholarly publica‐
tions; evaluating sources. We asked respondents to rate ten different types of resources.
We selected the four tasks through the literature [1, 2], our practice, and discussions
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with students and departmental faculty. The resources included both people (faculty,
peers, and librarians) and these information print and electronic resources:

• Internet search engines (e.g., Google);
• community-based encyclopedias (e.g., Wikipedia);
• traditional encyclopedias and dictionaries (e.g., Britannica);
• subject LibGuides;
• Databases (e.g., JSTOR, Science Direct, and Academic Search Premier);
• the library catalog (to identity books and e-books); and,
• Google Scholar.

We rated these resources on importance and difficulty of use on five-point Likert-type
scales. In questions asking about importance, the ratings ranged from 1 for ‘not impor‐
tant’ and 5, ‘very important.’ In questions asking about difficulty, the respondent
answered 1 for ‘very difficult’ and 5 for ‘very easy’. In questions 5 to 6 we asked
respondents to rate how difficult each task was by itself and in relation to each other.

The online surveys were hosted by Survey Monkey and administered by the Office
of Institutional Research and Planning (IRP) on behalf of the researchers in order to
adhere to confidentiality and security protocols for protecting personal data.

Sampling: We conducted a random sample of 1,500 undergraduate students,
excluding freshmen and a random sample of 250 departmental faculty members across
the university. We also collected corresponding demographic information for cross-
tabulation with the data. The response rate for students was 8.24% (n = 124), and 23.2%
for faculty (n = 58).

3.3 Limitations

The Office of Institutional Research and Planning (IRP) administered the surveys on our
behalf. This helped with the data collection but at the same time presented the challenge
of scheduling the surveys during the best possible time frame. Hence, over-surveying
at the institutional level, including in relation to the university strategic planning, during
this particular semester resulted in low student response rates. In retrospect, we should
have considered offering some incentive to students to contribute to a higher response
rate. The low student response rate challenged the generalizability of the results. Due to
the low student response rate, we were not able to cross-tabulate data by discipline or
any of the other demographic categories.

4 Results

Overall, the results showed significant gaps between students’ opinions and faculty
perception about their students’ opinions. Some charts, below, give a visual represen‐
tation of the results by question. Only question one, which was related to the identifying
a topic task, did not show substantial differences.

We asked students to think of instances when they had to complete various academic
course assignments (e.g., papers, projects, presentations) and rate the importance of
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sources listed under each question. In other words, students rated how much each source
mattered to the accomplishment of each separate task. We asked faculty to think of
instances when their undergraduate students had to complete various academic course
assignments (e.g., papers, projects, and presentations,) and answer what, they them‐
selves thought the importance was of each of the possible sources to THEIR
STUDENTS. Hence, faculty rated how much they think each source mattered to their
students for the accomplishment of each separate task. We prompted both groups to
answer questions 1 to 4 by selecting the corresponding boxes from the drop-down menus
on the two scales, Importance and Difficulty of Use.

4.1 Question 1

Faculty: When identifying a topic, what is the importance and difficulty to use to your
students of the following?

Students: When identifying a topic, what is the importance and difficulty to use of the
following?

The results for this question did not show significant differences. Student and faculty
responses were quite aligned for the most part. Students and their faculty found that
Internet search engines such as Google were important and easy to use for the accom‐
plishment of the task. They rated Community-based encyclopedias such as Wikipedia
as neutral on importance but, at the same time, easy to use. Both groups found Databases
to be important but not so easy to use. The other two sources, which were regarded as
important to the accomplishment of this task, were the Library catalog and Faculty. An
interesting revelation was that both groups acknowledged Reference/Subject librarians
as important but difficult to use.

4.2 Question 2

In the second question in the inquiry, we surveyed the same resources in relation to the
task of formulating a research question.

As seen on Chart 1, above, there were significant differences between the groups in
relation to most of the resources. While students considered Internet search engines
such as Google as neutral in importance and difficulty of use, faculty believed that their
students regarded this resource as important and easy to use for the accomplishment of
this task. Also, students acknowledged Community-based encyclopedias such as Wiki‐
pedia as not so important and somewhat difficult to use in relation to formulating a
research question while faculty believed their students to consider the resource important
and easy to use. While faculty perceived that students would be neutral on Traditional
encyclopedias and dictionaries (e.g., Britannica), students viewed them as very difficult
to use.

Faculty regarded Databases as important and neutral on difficulty of use while
students viewed them as neutral on importance and difficult to use. Students found
Google Scholar as somewhat important but difficult to use, while faculty believed their
students found it important and almost easy to use.
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Students rated Reference/Subject librarians and Subject guides (LibGuides) similar
to Google Scholar: as somewhat important but at the same time difficult to use, while
faculty believed these resources to be important and easy to use (Reference/Subject
librarians) and neutral on importance and difficulty of use (LibGuides).

In regard to Peers as a source, students valued them as not so important as well as
difficult to use, while faculty perceived them to be neutral on importance and difficulty.
Faculty believed that they were important and easy to use as a resource to their students,
while students acknowledged them as neutral on importance and somewhat difficult to
use in relation to the task.

4.3 Question 3

The third question in the inquiry surveyed the same resources in relation to the task of
finding scholarly publications. As seen on Chart 2, below, there were again significant
differences between the two groups in relation to most of the resources.

Chart 1. Task: Formulating a Research Question
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Students considered Internet search engines such as Google somewhat important
and not so easy to use while faculty believed their students to regard this source as kind
of important as well as easy to use. While both groups rated Community-based ency‐
clopedias such as Wikipedia as somewhat important, students viewed it as difficult to
use, whereas the faculty regarded it as easy to use.

Both groups scored Databases very high on importance but they were rated as
difficult to use, especially by students. Faculty expressed great belief in their students’
viewing of databases as very important and students confirmed this by acknowledging
this source as important to the completion of finding scholarly publications. Again,
students rated Google Scholar as somewhat important but at the same time difficult to
use while faculty believed their students to find it important and almost easy to use. It
was interesting that students evaluated Google Scholar and the Library catalog as having
the same difficulty to use and rated the Library catalog as more important than Google
Scholar.

Chart 2. Task: Finding scholarly publications
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Faculty believed themselves to be an important and somewhat easy to use resource
and rated Reference/Subject librarians the same way. At the same time, students also
regarded departmental Faculty and Reference/Subject librarians very similar to each
other but placed both sources as just somewhat important and difficult to use. There was
a huge gap between students and faculty in the viewing of Peers. While faculty believed
that their students found peers easy to use, students viewed them as a “very difficult to
use” source.

4.4 Question 4

The fourth question in the inquiry surveyed the same resources in relation to the task of
evaluating sources. As seen on Chart 3, below, the results were very similar to these of
the preceding question.

Chart 3. Task: Evaluating sources
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4.5 Question 5

We asked students to rate how DIFFICULT each task seemed to them. We asked faculty to
rate according TO THEM how DIFFICULT each task may have seemed to THEIR
STUDENTS. Both groups were prompted to use the same difficulty of use scale: (1) Very
difficult; (2) Difficult; (3) Neutral; (4) Easy’ or, (5) Very easy.

Overall, students regarded each of the four tasks as easier than faculty believed them
to be. At the same time, students did not find any of the tasks easy as the results showed
on Chart 4, below. The faculty perception could have been biased if the students were
underperforming.

Chart 4. Difficulty of each task

4.6 Question 6

We asked students to rank the four tasks in relation to difficulty, with 1 indicating the most
difficult. Correspondingly, we asked faculty to rank the tasks according TO THEM in rela‐
tion to difficulty to THEIR STUDENTS, again with 1 indicating the most difficult).

Students ranked the tasks as follows: (1) Formulating a Research Question; (2) Identi‐
fying a topic; (3) Finding scholarly publications; and, (4) Evaluating sources. Faculty ranked
them quite differently after the most difficult one, which was the same for both groups: (1)
Formulating a Research Question; (2) Evaluating sources; (3) Finding scholarly publica‐
tions; and. (4) Identifying a topic.

5 Conclusions/Discussion

Our study showed the existence of a gap between students’ actual opinions and faculty
perception about their students’ opinions in relation to the importance and difficulty of
use of different information resources as applied to specific academic tasks. Also, the
study revealed a significant difference in regarding the difficulty of each task. A follow

360 K.G. Karadjova and M.M. Mourer



up study would be very useful to elucidate the reasons for this disparity and help with
bridging the gap.

Librarians and Subject Guides (LibGuides) were not viewed as very important,
which aligned with the existing scholarly publications. The students, also, rated both
resources as difficult to use. Low awareness among students of the existence of the
LibGuides could be one of the reasons for this rating. Furthermore, as of now, the library
provides a single college librarian serving as subject/liaison librarian to all departments
and programs in a college, i.e., three colleges – three subject/liaison librarians. This
means each of these librarians has to serve more than a few thousand students in more
than a dozen different disciplines. This could be a reason why subject librarians were
regarded as difficult source to use.

Although peers were noted in some studies as helpful or important information
resources, our student responses did not support this conclusion. Yet, faculty responded
that they presumed students would value the importance of their peers.

We have excluded first-year students from our study because they might not be
familiar yet with the research stages and academic tasks at college level. While we did
that, investigating first-year students’ information seeking experiences could be foun‐
dational to understanding student experience as they navigate their way through later
years and upper division classes. For example, as noted above, our survey findings
showed that students did not rate peers as an important information resource whereas
peers were rated just below librarians as a possible resource for first-year students [12].

Assessing student behaviors and skills across academic departments is another
approach. As an example, a study [41] categorized academic disciplines into hard-soft,
pure-applied, and life-nonlife systems categories. If we had had greater numbers of
student responses, we would have also liked to compare across disciplines.

Nevertheless, the study elucidated existing gaps, which provides rich opportunity
for dialogue areas across the library and campus and will support future meaningful
collaboration. The results from the study can be used by departmental faculty to inform
redesigning of assignments and the information resources required for completing them.
Library units may want to take under consideration the divergence of faculty perceptions
and student opinions when designing or redesigning library services. The elucidation of
differences will help to focus information literacy instruction to students and faculty
curricular support more effectively and would help both groups, in practice, to conserve
time and effort.
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Abstract. This paper presents findings of an exploratory pilot study investi‐
gating the information evaluation behavior of 30 researchers, including both
novices and experts. Specifically, the participants’ approaches to evaluating the
quality, credibility, and accuracy of scholarly materials were observed using Tobii
eye tracking device hardware and triangulated with the participants’ qualitative
written descriptions of how they evaluated the material. The initial findings
include hypotheses about differences between novices and experts, and the utility
of different gaze measurements for assessing information evaluation processes.
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1 Introduction

The study of user information behavior is essential for building information systems and
services, such as those provided by academic libraries to meet the needs of researchers,
scholars, and students. Information behavior encompasses many different types of activ‐
ities from information seeking to access and evaluation, and even to production and
publication. This study is concerned primarily with information evaluation and, in
particular, with how evaluative judgments of scholarly information are made by expert
researchers as compared to novice researchers.

An understanding of these differences has implications for how academic librarians
and educators in a variety of contexts teach evaluative information skills to novices. Yet,
the differences between novices and experts in terms of information behavior more
broadly are not currently well understood, as illustrated in a recent Ithaka S+R report
on information literacy and research practice which argues that librarians “may need to
learn more about how real researchers do research… [p]eople who do outstanding
research sometimes fumble through databases and use Google in a way that makes us
cringe… [i]f people do these things and then write brilliant books that are beautifully
researched, they provide ipso facto models of good research and, presumably, define
information literacy” [1, pp. 3–4] (emphasis added).

When teaching students how to evaluate information, librarians spend a great deal
of time and effort guiding learners to focus on the aspects of sources that they assume
matter most. For example, librarians have developed detailed rubrics, such as the CRAP
test [2], that highlight features such as currency, reliability, and authority as good
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evaluative measures of a source. However, such approaches have also been criticized
as being overly simplistic or, at times, even misleading [3].

The pilot phase of the study reported here is primarily concerned with forming
hypotheses about what differences may exist between novices and experts; hypotheses
that can be tested more rigorously in subsequent phases of research. The study will also
identify which of the more than 120 existing measures of eye movement [4] might be
the best indicators for understanding evaluative cognitive processes in participants.
These results lay the groundwork for a more systematic investigation into how novice
and expert researchers are similar, as well as how they are different, and to help identify
what matters most when evaluating sources.

This research has been conducted in the culturally and linguistically diverse Arab
Gulf region. The Arab Gulf states, including Qatar, are home to millions of expatriates
and local residents drawn together as a consequence of booming economic development
fueled by oil revenue. As such, this region presents an extraordinary opportunity for
researchers who are interested in diverse samples. Also, as higher education globalizes,
there is a special urgency for studying common problems and issues outside of the typical
research settings of the Western world, particularly where findings and solutions may
be applicable or adopted within institutions that are becoming increasingly global and
diverse.

Finally, this study employs a methodology which is relatively uncommon within
studies of information behavior, combining quantitative eye movement data with qual‐
itative responses from participants to both observe and interpret researchers’ source
evaluation processes and patterns. Using eye tracking data as a proxy for attention to
certain source elements holds special potential in terms of being able to better access
the latent thoughts and decision-making processes of researchers as they evaluate infor‐
mation.

2 Literature Review

The information behaviors of various types of users have been studied extensively over a
period of decades using a wide range of methodologies [5], and this work has given rise to
a number of important theoretical frameworks for understanding and predicting behaviors
[6]. This body of work continues to evolve in order to identify and address new behavioral
patterns exhibited in the context of new formats, costs, and accessibility of information in
our global, digital era. However, the information practices and habits of expert researchers
– those who conduct independent research with a level of success which merits publication
and grant-funding – has not been widely explored. Also, focus has centered on retrieval and
use, but rarely has the question been asked as to why researchers select particular sources.
Information quality is a relative, not an absolute, concept. Information is regarded as high
quality if it is fit for purpose, which can be judged only by the consumer of the information
[7]. Therefore, the criteria used to make this judgement are of major importance to the study
of information behavior.

Information Evaluation Behaviors of Novice Researchers. Metzger et al. observed
that students relied heavily on internet and online resources for a variety of purposes,
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despite the fact that they do not find these sources particularly credible in relation to
traditional information sources [8]. Often, source evaluation was done by simple
methods such as checking the date stamp at the end of a web page. Also, students
considered authorship to be the most important feature of a high-quality website, but
gave no consideration to the qualifications of the authors [9]. Another finding of note is
that students’ current knowledge of a topic mattered considerably in the process of
making evaluative judgments on selected sources [10].

Information Evaluation Behaviors of Expert Researchers. In the case of professio‐
nals or experts, the vast majority of studies have focused on understanding information
seeking, rather than information evaluation. Nancy Foster and colleagues briefly touched
on the selection criteria used by faculty members, indicating that author names and
acknowledgments in scholarly articles play a very important role in prioritizing them
for reading [11]. Another set of studies focused on correlating expert judgments of
journal quality with calculated impact factors [12, 13]. A study by Pinelli et al. looked
at why aerospace engineers used certain sources; relevance was quoted as the most
compelling reason, followed by accessibility, then technical quality or reliability [14].
O’Reilly, in his study on the variation of use of information by decision makers, observed
that quality is often not an objective dimension [15]. This statement concurs with an
earlier observation by Pfiffer and Salancik that perceptions of quality and reliability vary
according to experience, goals, or personal preference [16].

Eye Tracking in LIS. Eye tracking takes the study of information evaluation to a new
level by allowing researchers to analyze users’ natural fixations when viewing a source.
While this technology has been extensively used in other disciplines, such as reading
comprehension, market research, and human factors, eye tracking is still relatively new
to library and information science (LIS). Within LIS, researchers have used eye tracking
methodology in usability studies of website and catalog interfaces [17, 18], users’ web
searching behavior [19], search engine results page analysis [20], and in studies linking
eye movement patterns to information task paths [20].

The available literature shows great promise for this field of experimental study.
Kemman stated that eye tracking provides a more thorough insight into user interactions
with an interface [21]. Not only is user click data collected, but also gaze and focus data. Eye
tracking data can point to the source of usability issues identified by traditional usability
metrics [22]. The technology has also been successfully deployed to analyze user interac‐
tion with faceted search systems [23].

Eye tracking as a methodology shows potential for many other applications within LIS,
but thus far has not been explored to its fullest potential. For instance, this method could be
used to better understand browsing behavior in print collections, as well as to observe how
researchers of varying ability approach the evaluation of information quality. The present
study focuses on the latter application of eye tracking methodology and, therefore, repre‐
sents an original methodological contribution to the field.
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3 Methodology

3.1 Data Gathering

In the human-computer interaction lab at Carnegie Mellon University’s branch campus in
Doha, Qatar, each participant performed an evaluative task involving ranking the quality,
credibility, and accuracy of two scholarly articles while their gaze and eye movements were
tracked. Eye tracking was conducted using Tobii x60 remote tracking hardware that captures
eye movement data at a rate of 60 times per second. Participants also wrote a brief qualita‐
tive reflection on the criteria used to rate each article. Finally, participants responded to
demographic questions and questions about their professional experience and background.
The answers to these questions identified the research experience of each individual partic‐
ipant, and provided evidence for diversity among the participant group.

The articles evaluated by each participant were selected from among Altmetric’s Top
100 articles of 2015 [24]. Altmetric aggregates citation data of scholarly material referenced
in popular media such as news, blogs, and social media sites like Facebook and Twitter.
This selection technique identified scholarly articles that would likely be encountered by a
wide cross-section of the public through their everyday interactions with common media
outlets.

The articles were presented to participants in random order to minimize the effects of
fatigue and ordering bias on the responses.

3.2 Survey Instrument

A literature search determined that no suitable validated instrument for measuring percep‐
tions of the quality of academic sources was available. Therefore, the authors developed and
piloted an instrument intended to gauge participants’ perceptions of the quality, accuracy,
and credibility of the articles used in the study. In order to develop this instrument, the
authors crafted four Likert-type survey response items inquiring about the quality and merit
of the articles, along with a single free-response question intended to gather qualitative data
about the participants’ ratings, then reviewed the instrument with five subject-domain
experts in information systems and LIS. Based on professional feedback, the question items
and answer choices were refined.

After refining the language and response options, the inter-item reliability of the scale
was measured to ensure that all items measured the same factor of perceived article quality.
Five different non-study volunteers used the instrument to rate a sample article. The inter-
item reliability for the four Likert-type response items was measured using Cronbach’s
Alpha in SPSS, which indicated that one of the four Likert-type items did not correspond
well with the other three in participant responses. In qualitative feedback, participants indi‐
cated that the question was vague. Therefore, the fourth question item was deemed not to
be a reliable indicator of the participants’ perceptions of quality of the articles and, there‐
fore, was dropped in order to improve the overall scale.

The final study instrument contains the three remaining Likert-type survey response
questions and one qualitative free-response question (see Appendix).
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3.3 Measures of Research Expertise

Research expertise for this pilot was operationalized according to participants’ experiences
publishing articles, delivering conference papers, and receiving grant funding. In other
words, this was measured on evidence of external validation of their research expertise.

For the purposes of data analysis, participants were categorized as novice researchers if
they had no experience with publishing, presenting at conferences, or receiving research
grants. Participants were categorized as expert researchers if they had at least four publica‐
tions/presentations of any type, or at least three publications/presentations of any type and
at least one funding award. Those participants who had some level of publication or confer‐
ence presentation experience, but less than the expert threshold, were categorized as compe‐
tent researchers. This terminology is borrowed from the Dreyfus model of adult skill acquis‐
ition [25].

3.4 Data Analysis

Data was first reviewed for quality and integrity, and some quantitative eye movement data
was excluded on the basis of inaccuracies or imprecisions in calibration tests [26]. Data
quality was evaluated using visual inspection of scanpaths (the order or sequence in which
elements of the article are viewed) for all 30 participants, and using statistical analysis for
12 of the participants in order to provide indicative values of accuracy and precision. Quan‐
titative eye movement data were analyzed using Excel and SPSS, and the data included in
this analysis was accurate to a mean of .29° horizontally and .91° vertically across partici‐
pants using fixation coordinates calculated by the Tobii I-VT fixation filter. Individual
participants ranged in accuracy horizontally from .04 to .60°, and vertically from .29 to
1.55°. Participants included in this analysis had a typical root mean square precision meas‐
urement of .14° horizontally and .43° vertically, calculated on raw gaze sample data where
each sample was averaged between the left and the right eye. Individual participants ranged
in precision from .07 to .24° horizontally, and .12 to 1.2° vertically. These levels of accu‐
racy and precision are insufficient for interpreting finer eye movement measurements, but
are more than adequate for identifying areas of interest on a document [4]. Some partici‐
pants viewing the upper third of the display exhibited larger, although reliable and predict‐
able, accuracy errors of up to 1.55 vertical degrees. Data in these cases was analyzed by
calculating an appropriate offset to determine what participants actually had in focal view
1.55° higher than what was recorded as being in focal view. Areas of interest were deter‐
mined ahead of data gathering by deconstructing each document into standard academic
article building blocks, such as journal title, article title, authors, affiliations, abstracts, refer‐
ences, and other major sections. A comparison of participant scanpaths between these areas
was conducted, as well as analysis of the number and length of fixations in these areas.

Qualitative response data was analyzed thematically using NVivo. Questionnaire data,
including article ratings and demographic responses, was analyzed with SPSS.
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4 Findings

The participant group for the pilot comprises 19 females and 11 males, ranging in age from
18 to 54. Participants represent the diverse nationalities present in the population of Qatar,
including India (15), Bangladesh (2), Pakistan (2), Philippines (2), Singapore (1), Palestine
(1), Jordan (1), United Arab Emirates (1), USA (1), UK (1), Australia (1), and Nigeria (1).
Of this group, 18 participants were categorized based on their research experience as novice
researchers, 7 as competent researchers, and 5 as expert researchers.

Novice researchers typically required more time in total to evaluate the materials than
did expert researchers. Novice researchers also explained their ratings qualitatively by the
degree to which the articles’ conclusions were consistent with their prior knowledge. Among
novices, agreement with prior knowledge resulted in higher quality ratings, while conflict
with prior knowledge resulted in lower quality ratings. The following quotations in response
to the prompt, “Please explain which features of the material caught your attention and
affected your ratings” exemplify the pattern of comparing findings with prior knowledge
among novices:

• “From my other readings, I found the findings in this article true.” (P2, novice)
• “I would say that from my own experience and observation, it is quite true.” (P4,

novice)
• “The study assured what I have believed before…” (P27, novice)
• “…an article supporting my own belief and experience was something that I need

not think twice to agree” (P30, novice)

Both novices and competent researchers commented on the interest level and likability of the
subject matter as affecting their ratings. The following quotations exemplify the pattern of
evaluating materials based on interest and likability among both novices and competent
researchers:

• “The article about religion and altruism is a very important subject in the current world.”
(P8, novice)

• “I gave it a high rating, because I’m interested in that information.” (P12, competent)

Among expert and competent researchers, prior knowledge was never explicitly mentioned
in qualitative explanations for their ratings. Nor did expert researchers mention likability of
the subject matter. Instead, expert researchers focused exclusively on detailed evaluations
of the study instruments, size, and other methodological factors in their qualitative
responses. Competent researchers frequently included similar considerations.

Eye movement and gaze data were consistent with the qualitative response data. Novices
spent comparatively more time looking at the conclusions of the articles, and comparatively
less time looking at methodology. Expert and competent researchers spent more time
looking at the literature review and methodology sections of the articles.

Competent researchers – those whose experience falls between novices and experts –
tended to comment on methodological aspects of the papers in the same way that experts
did. However, scanpath analysis from the gaze data indicates that these individuals reviewed
the conclusions of the articles first, and then the methodology; whereas experts reviewed the
methodology first, and then the conclusions.
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5 Discussion

The extent to which novice researchers relied on their prior knowledge to evaluate the
merits of the articles is clear from the qualitative responses, and is consistent with findings
from prior studies. However, for the competent researchers in this pilot, we hypothesize that
they relied heavily on prior knowledge to evaluate the articles, but had sufficient training and
exposure to scholarly information evaluation techniques to know that this was not an
adequate basis for judging the quality of the work. Therefore, these participants sought other
evidence to justify their prior-knowledge based evaluations to report in their qualitative
responses. This is one possible explanation for the difference in article ratings between
competent and expert participants despite their agreement in focusing on the same details
of the document in qualitative responses. Further investigation with a more systematic
approach could substantiate or disprove this hypothesis.

From this exploratory data, we also hypothesize that meaningful gaze data distinctions
exist between novice and expert researchers, potentially including scanpath and total fixa‐
tion time. This hypothesis also requires validation through additional, systematic investiga‐
tion. The accuracy and precision of the captured data in this study is not sufficient to analyze
differences in very fine eye movement data, such as the extent to which participants re-read
individual words in the text, and so these sorts of measures remain open for exploration in
improved lab conditions.

6 Conclusion and Recommendations for Future Research

The data from this exploratory pilot study is intended to inform more concrete hypotheses
for continued investigation. Based on the findings, we have indications that expert
researchers focus on sections of published research articles that require a certain level of
scientific literacy to understand, namely the influence of methodological choices on the
validity of scientific studies. Therefore, we hypothesize that helping undergraduate students
understand epistemologies and research methods will aid in their evaluation of data and
sources; a hypothesis that may be tested further through library instruction sessions. We also
hypothesize that competent or developing researchers may first learn to mimic expert-level
evaluations of data while actually relying on novice-level strategies. This finding merits
further, systematic investigation as it could explain why upper-level undergraduates and
graduate students could test well for information evaluation skills, while lacking the ability
to execute expert level research. Finally, we hypothesize that there may be certain eye
tracking and gaze measurements, such as scanpath or fixation time, which could be tied
predictably to research abilities in certain circumstances. The possibility of diagnosing
research expertise and information literacy with eye measurement data is an area for more
rigorous exploration.
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Appendix

Piloted survey instrument.

Q1 To what extent do you agree with this statement?
The information presented in this material is credible, by which we mean that the mate‐
rial is believable and authoritative:

1 Strongly Agree 2 Agree  3 Slightly Agree  
4  Slightly Disagree 5 Disagree 6 Strongly Disagree 
7 Unsure/Undecided 

Q2 To what extent do you agree with this statement?
The information presented in this material is accurate, by which we mean that the
material is precise and free of intentional or unintentional errors:
1 Strongly Agree 2 Agree 3 Slightly Agree
4 Slightly Disagree 5 Disagree 6 Strongly Disagree
7 Unsure/Undecided

Q3 Please rate the material’s overall quality, by which we mean the degree to which the
material is truthful, accurate, and of sufficient comprehensiveness for the purpose stated
by the authors:

1 Strongly Agree 2 Agree 3 Slightly Agree
4 Slightly Disagree 5 Disagree 6 Strongly Disagree
7 Unsure/Undecided

Q4 Please explain which features of the material caught your attention and affected your
ratings: (maximum 100 words)
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Abstract. This study is one of the results of a wider research, which investigates
the views and opinions of legal scholars regarding the concept of IL and infor‐
mation skills and needs of today’s students, particularly of information skills in
the field of law. This would allow for a deeper understanding of the context of IL
in the field of law and offer insights into the required generic skills of IL and
contextual information skills from the standpoint of legal scholars. The study used
qualitative method of in-depth interviews based on Relational Model by Christine
Bruce with academic staff in a case study at the Faculty of Law, University of
Rijeka. At the theoretical level, the desire was to stimulate discussion and aware‐
ness of the importance of the concept of IL in the field of law and open the way
for further research.

Keywords: Information literacy · Legal scholars · Law faculties · Republic of
Croatia · In-depth interview

1 Introduction

Research on the concept of information literacy (IL) in the field of law is non-existent
in the Republic of Croatia. Only a limited number of academic articles on the IL concept
in the field of law have been published [1–3]. Since a large number of higher education
institutions in the world conduct IL programs for students at a formal institutional level
to develop needed skills and competences necessary for learning and education,
including long life learning, research on IL in the field of law in the Republic of Croatia
has shown to be an interesting and intriguing task. Lack of research was the main reason
to conduct research that would enable a deeper understanding of IL in the field of law
in Republic of Croatia.

2 Previous Research

Development of IL in the field of law can be observed in comparison to the development
of IL at universities and higher education libraries in the world. A large number of
authors emphasizes that law libraries, because of ICT (Information and Communication
Technologies) development and changes in the educational environment, there is a need
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to adapt their information services and apply IL programs [4–6] as much as possible. IL
within the field of law is based on a large number of specific aspects, even unique ones
with regards to other scientific fields including finding and evaluating legal sources,
rules of citation of legal sources, application of positive legislation, and the specific
nature of particular fields of law [7]. Considering the mentioned particularities of the
field of law, some authors list the generic and contextual IL skills that should be owned
by every law student [5, 8]. Ryskey claims that law students need to know specific legal
sources, rules of citation of legal sources, and the use of legal databases [9]. Some authors
emphasize that IL programs in the field of law need to be based upon practical models
which emphasize cooperation and integrated approach in creating curricula, especially
the cooperation of academic and library staff in order to equally develop not only generic,
but also contextual skills of law students [5, 10, 11].

3 General Presentation of Current Conditions

Although IL programs at universities include a full array of things, IL programs at law
faculties are conducted through an informal cooperation with the teaching staff and
several individual practical examples in the field of law. Due to unsystematic education
it can be assumed that students of each year of study have different levels of basic
information competences, as well as necessary information skills in the field of law [2].
Since there is such a small number of research and insufficient amount of evidence, it
can be concluded that there are either not enough programs or that they are not based
on real needs of students, teachers and other participants of educational process [1].

4 Research Problem and Research Questions

For a detailed insight of the problem it would be necessary to conduct an extensive
research that would provide a deeper understanding of the context of IL in the field of
law. This study is one of the results of a broad doctoral research that includes research
of attitudes and opinions of legal scholars, attitudes of teaching staff on the IL concept
and on information skills and needs of today’s students, (especially on developing
information skills in the field of law), and on an expert profile who needs to conduct IL
programs - who they are intended for and on the possible content of such programs. This
would provide a better understanding of the IL context in the field of law and provide
insight of the needed generic and contextual IL skills in the field of law from the stand‐
point of legal scholars. The aim was to explore which legal information skills a law
student should learn, which would be useful to him in his work as a future lawyer, as
well as what entails the concept of legal skills in relations to the IL skills in the field of
law. The broader study aims at identifying appropriate indicators for creating such
educational environment for students which would enable continuous and systematic
acquisition of IL competences, and finding guidelines to opening space for cooperation
between librarians and teaching staff in the field of law. With this in mind we attempt
to answer the following research questions:
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What is the attitude of the teaching staff towards IL and cooperation of teaching staff
and librarians in forming and conducting IL programs, and should this attitude be
changed and how? What are the attitudes of teaching staff regarding existing and needed
information skills of students, particularly in the field of law? What are the attitudes of
teaching staff regarding the expert profile who would conduct IL programs? What are
the attitudes of teaching staff regarding the possible content which the IL program should
encompass?

5 Methodology

We tried to find answers to those questions by using the qualitative method of in-depth
interviews with the teaching staff through a case study conducted at the Faculty of Law
at the University of Rijeka. The study applied a deliberate pattern, typical of the popu‐
lation which was to be explored. The sample included 20 respondents from the ranks of
teachers who teach legal subjects, to investigate their opinions about the phenomenon
of IL based on their experience, and the necessary information skills and competences
in the field of law. Interviews were based on underlying phenomenographic interviews,
as such access provides a description of a phenomenon and can in a holistic and inte‐
grated manner encompass different conceptions of the same phenomenon because of
different experiences of people [12]. Phenomenographic interviews as a special form of
qualitative interview method were used in the research field of information behavior in
order to understand a person’s behavior and find the cause of the behavior [13] and were
processed through VLC media player. Interviews lasted an average of 45 to 90 min,
depending on the willingness and interest of participants in the topic and conversation.
A pilot study was also conducted (through participation of three respondents) in order
to test the Protocol for the interview or to obtain insight on well-placed and guided
questions within the interview. After the interviews, transcripts were made which were
then forwarded to respondents via e-mail for confirmation before the next stage of
research commenced - analysis of the results. Respondents are coded with the following
labels: N1, N2, N3, N4, N5, N6, N7, N8, N9, N10, N11, N12, N13, N14, N15, N16,
N17, N18, N1 and N20.

The form with the categories for a systematic analysis of in-depth interviews with
teaching staff included two sets of questions.

To obtain an unbiased opinion of the teaching staff about the IL, the first group of
questions included nine sub-categories which explored the notion of IL from the point
of view of scholars from different areas of the law on the basis of their personal expe‐
rience in the use of information. Christine Bruce’s relational model [12] was used as a
base for the first group of questions in order to set up categories and subcategories and
take into account the recommendations proposed by Sandberg for the implementation
of phenomenographic interviews [14]. According to this model, there are seven different
sizes or “face” experiences in dealing with the information, that is, seven different ways
of interaction between people and information, so the framework for questions within
the interviews was guided by that model [12].
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Questions therefore included different dimensions or “face” experiences in dealing
with the information, including different interactions between legal scholars and infor‐
mation. For example, how they use information technology, how they use information
resources (to find and locate information in various sources); what is their information
process (what strategies they use in new situations or in solving problems); information
control (which media are used to “master” the information, or to get to them the neces‐
sary information); knowledge construction (how much of their personal judgment and
experience influence the choice of information); knowledge extension (how much their
obtained experiences affect the broadening and acquisition of new knowledge); and
wisdom (how much do they use the acquired knowledge in the wider context and their
environment, including their ethical judgment). These categories enabled a deeper
insight into the understanding of the phenomenon of IL from point of view of legal
scholars, understanding of the information behavior of legal scholars, and determining
the sample [12].

The second group of questions explored the opinions of the teaching staff on infor‐
mation skills and the needs of today’s students, especially the development of informa‐
tion skills in the field of law. The goal was to find what legal information skills law
students need to learn as future lawyers, as well as what is included in the concept of
legal skills in relation to IL skills in the field of law. The last category included the
opinion of the teaching staff about the importance of the implementing an IL program,
the profile of experts who would carry it out and to whom, as well as possible content
of such a program.

The results are grouped with regard to the meaning and different understanding of
the same content. A comparison of the respondents’ opinions has been conducted and
differences in experiencing IL have been found. At the end of the analysis, categories
identified as interrelated were connected. Due to the limited scope this paper will show
only the basic categories and results.

6 Results

Opinion of the Teaching Staff on the Concept of IL. Most respondents associate the
concept of IL with research skills, the ability to assess, evaluate and use relevant sources
of information. [N1, N2, N3, N5, N8, N10, N12, N15, N20] “IL is the ability and skill
of assessing information, the ability and knowledge of relevant sources and ways to get
to these sources.” [N5] Some of the respondents associate IL with computer literacy
[N2, N4, N6, N9, N11, N15, N19]. Some of them associate the concept of IL with the
acquired knowledge within particular research areas based on experience, but they also
consider that information literate persons are those with a developed critical awareness
and understand the context of a particular situation [N7, N10, N14, N20].

Interpretation of the Concept of Information Skills by Teaching Staff. Most
teachers believe that information skills should be continuously developed because of
the constant development of ICT and changes in the educational environment [N1, N5,
N6, N7, N8, N13, N14, N15, N18]. “Competences constantly need to be developed for
a person to gain skills, and when you neglect them they get lost.” [N7] They describe
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the importance of acquiring information skills through their personal experiences.
Respondents who have attended some form of IL education are aware that such IL
programs are conducted at the Faculty [N1, N3, N7, N10, N12, N13, N15].

The Use of Information Technology and Information Resources. Teachers in
different phases of their research use different technology and apply their knowledge of
various information sources, especially in the field of law, they recognize the structure
of legal sources and use them independently [N1-N20].

Information Process. Regarding the information process the opinions of the teaching
staff can be divided into two basic categories. In the first group are teachers who have
pre-set research strategies in solving problems [N1-N8, N11-N14, N18, N19, N20]. “It
is important to get information faster and easier. Easier – to have an established process,
perhaps initially taught, and later trained so the first half an hour of wondering where
to start looking disappears” [N18]. In the second group are teachers who find the neces‐
sary information mainly through intuition, or do not have an established pathways or
methods of researching the information [N9, N10, N15-N17]. “I do not have a structured
way of researching, I’m intuitive” [N9].

Information Control. Teachers use and apply variety of media, depending on required
information, in particular in their scientific work. For example, to find positive legisla‐
tion they use the official database of Croatian laws and legal databases of revised texts
of Croatian laws that are currently in force. [N1-N20]. To search for legislation I use
the official databases containing legal texts… [N18].

Knowledge Construction. Teachers critically review any information which becomes
the object of their own judgment. Thus, they take into account various factor that influ‐
ence the relevance of the information. They take into account who they have received
information from (people, media) [N1, N4, N5, N6, N9, N19], and consider that in the
context of a given field new information must be based on the already proven background
knowledge within a discipline or field [N2, N7, N17, N19, N20], and any new infor‐
mation must be assessed on the basis of whether it is purposeful and useful [N15, N18].
“A source within science is much more important than in real life, because in science
we want credibility of information to be verified by a source we obtained it from in order
to rely on information” [N6].

Knowledge Extension. Respondents point out that only open and free individuals can
acquire new knowledge without prejudices, respecting the dignity and skills of other
individuals, but also that new knowledge is dependent on conditions from the environ‐
ment and previously acquired knowledge or gained lifetime experiences. [N2, N7, N10,
N17, N19, N20]. They point out that it is necessary to develop new knowledge in the
use of ICT, but also in knowledge and use of relevant and quality sources of information
because in that way every individual develops an established process of researching
information that enables them to reach relevant and credible information faster and easier
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[N2-N7, N10, N12, N13, N15]. “I am probably making up for lack of technical knowl‐
edge with other knowledge, which allows me to go faster, assuming that I know some of
the things and I can get to it” [N10].

Wisdom. Respondents believe that lifelong education and the openness of an individual
to new knowledge are essential for developing their own personality, not only through
acquisition of knowledge within the scientific field that the individual works in, but also
through acceptance and acquisition of knowledge based on experiences in everyday life
[N1-N3, N6, N10, N16, N19, N20]. The result is that the acquired knowledge is applied
in a broader context and environment “There must be some type of pre-knowledge for
anything and I think that it is up to each individual, not even up to expertise, to know
how to adapt and apply that multitude of beautiful information to rational usage
patterns, otherwise this database is just a mass of data” [N2].

Teaching Staff Opinions about the Existing Information Skills of Students,
Especially about Developing Information Skills in the Field of Law. Respondents
emphasize the importance of learning and learning through problem-solving situations,
and apply various simulations of situations in the context of legal clinics. They observed
a large number of Google generation characteristics [15] and believe that today’s
students are pretty superficial when conducting research and finding relevant informa‐
tion [N1-N5, N7, N11, N13, N18]. One group of teachers reported that students often
overestimate their information skills in finding relevant sources [N2, N6, N9, N15],
while the second group overestimates the skills of students and believes that these skills
should have been acquired during their elementary and secondary education [N1, N3,
N5, N11]. The majority of respondents conclude that students, although they have a
much larger choice and access to various sources of information than 20 years ago,
under-use and are unfamiliar with legal databases (particularly international databases
and relevant databases of the European Union), and in the process of writing students’
academic papers the most common problems are citing legal regulations and the inter‐
pretation of positive law (application of legal regulations in force) as well as oral and
written legal expression [N1, N3, N4-N7, N11, N13, N16, N17].

Necessary IL Skills of Students in the Field of Law. Needed skills that law students
should have can be divided into three main groups. The first group includes the impor‐
tance of developing general information skills regardless of the scientific discipline, the
second group comprises the importance of developing professional skills relevant for
lawyers, which can be divided into two subgroups – one is legal skills that law students
should develop in all years of study and do not apply to information skills but are unique
to the field of law and are linked to learning outcomes and obtaining of the necessary
competencies and skills as future lawyers and skills in the field of law. The other
subgroup includes the general IL skills law students should possess the following generic
information skills in all disciplines: computer skills, basic general information skills,
development of student papers, independent research and finding of relevant sources on
the Internet, using libraries and online catalogs, application of the rules of citation (books
and articles), the notion of plagiarism, compression, identification and meaningful
reasoning of information, proper and effective use of the research strategy and so on.
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As for the specific competencies law students should possess and develop profes‐
sional skills relevant for lawyers, which can be divided into two groups.

The first group includes legal skills that law students should develop in all years of
study in the context of content of each legal subject, irrespective of IL programs, for
example, the ability of critical thinking of lawyers, legal argumentation, logical expres‐
sion of legislation, juridical syllogism, evaluation, comparison and understanding of
legal text, written and oral language expression in legislation, writing and drafting legal
documents and letters, grammar in legislation, the use of legal terminology and language
of law as a legal discipline (spatial unity of words, the time unity of words, the meaning
of foreign words), the relevance of the legal norms and legal facts, understanding the
legal text, drafting legal act, recognizing fundamental legal concepts, institutes and
major types of sources of law and modern legal systems, the use of domestic and foreign
legal terminology, the ability to recognize the normative framework for the legal
problem, analyzing the relevant legal sources and case law, the application and use of
positive law, identifying and implementing specific legal areas (interpretation of conti‐
nental and Anglo-American legal circle), and so on.

The second group includes IL skills in the field of law that would be included in IL
programs, which should be implemented in accordance with the teaching staff and
librarians, for example, skills in finding and evaluating legal information and legal data‐
bases (legislation and case law databases), the use of specific systems in the field of law,
combining, defining and detecting legal concepts, skills of managing legal sources,
research, retrieval and evaluation of legal databases and other relevant sources of law,
ability to assess scientific information in the field of law, finding positive law legislation
in the relevant sources, quoting legal sources (especially in the field of European law),
and similar. The respondents emphasize that students should already possess some
additional skills they should have acquired during their previous education as a prereq‐
uisite for their successful study, independent work and learning, for example, the impor‐
tance of having communication skills and knowledge of foreign languages.

Attitudes of Teachers Towards the Profile of Professionals Who Would Implement
IL Programs and Towards the Content of the IL Program. Teaching staff proposed
that IL programs should be implemented and created by librarians, but in agreement
with the teaching staff, as well as IT services staff [N1-N20]. They explain this by the
fact that each field of law has its own particularities of which teachers have the most
knowledge, and librarians, with regard to their competence and knowledge, know best
the tools and relevant sources, and therefore together they would create the most appro‐
priate IL program for students. They believe that the most effective way is the installation
of an IL program in the curriculum of the institution because the students would be
required to attend formal IL programs [N2-N9, N11, N13-N16]. “…As far as the specific,
I think we should institutionalize, through a program, cooperation with librarians, with
people who are competent with the data …” [N2].
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7 Discussion

The analysis of the responses shows that, although the teaching staff does not use the
term IL, they put it in the context of the ability to assess, evaluate and use relevant sources
of information, the development of critical thinking and critical awareness of an issue,
and understanding the context of a particular situation. They stress the importance of
acquiring new knowledge and experience as well as information skills, particularly the
development of new knowledge in the use of ICT, but also the knowledge and the use
of relevant and quality sources of information giving every individual the possibility to
develop an established process to research information that enables them to reach rele‐
vant and credible information faster and easier. They find that lifelong education and
the openness of the individual to new knowledge is crucial for the development of their
own personality. Most of the teaching staff that had contact with IL programs strongly
encourage and actively participate with librarians at the Law Faculty in their imple‐
mentation. The significance of quality and efficient education at all levels of university
study programs based on learning outcomes and the concept of lifelong education in the
legal profession is emphasized.

It can be concluded that the possibility is open for the potential role of libraries to
participate in the educational process of the implementation of IL programs for students
which will develop the necessary information skills and competences for learning in line
with modern educational starting points.

Research results show that the necessary information skills that students should have
in the field of law can be divided into three main groups. The first group includes the
importance of developing general information skills regardless of the scientific disci‐
pline; the second group comprises the importance of developing professional skills
relevant for lawyers, which can be divided into: (a) legal skills that law students should
develop in all years of study and (b) IL skills in the field of law. With regard to specific
aspects within the field of law which require specific IL skills, as well as the fact that
the specifics of law as a scientific discipline observed within each legal science, and the
creation of an IL program, the respondents felt that close cooperation between librarians
and the faculty in the implementation of the IL program at the institutional level is
necessary and indispensable, and that librarians should not be left to create and imple‐
ment IL program on their own [10]. The teaching staff explains the aforementioned with
the fact that the most competent persons for the development of basic IL skills, irre‐
spective of legal field, would be librarians. This influences also the selection of the type
of IL to be taught to students. In order to develop information skills continuously and
systematically, and due to the fact that students develop specific competencies related
to the definition of the basic concepts of the so-called specific legal science in their higher
years of study, most of the teachers warned that IL programs should be included at the
formal institutional level. Thus the content of the courses would be intertwined with IL,
which greatly contributes to the quality of teaching and motivating students to adopt
appropriate information behavior [16]. As Torras stated, didactic components that are
required for both librarians and teaching staff in the planning and implementation of IL
need to also be considered [17].
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8 Conclusion

The results draw us to the conclusion that the most appropriate type of IL is intra-
curricular, or one that involves the installation of competences related to the IL in
learning outcomes of courses. This would also develop the generic IL skills of students,
unrelated to any particular scientific discipline, with the necessary contextual skills
specific to the legal field at the expected learning outcomes. Because the particularity
of the legal discipline and the context of each legal discipline or legal field can affect
the design of the IL program, one of the key factors is that librarians need to plan their
activities in collaboration with the faculty to connect the necessary knowledge, skills,
attitude and interaction with students during lectures. The teaching staff and librarians
must jointly participate not only in the planning of the content (both in the field of law
and content-related information sources) to be represented in the IL programs, but also
in the choice of activities and learning techniques that best match the subject field of
law. From this research we can see the validity of formalizing the concept of IL in
academic libraries in the field of law. The reason for this is precisely the fact that IL is
a precondition for lifelong learning, and by connecting generic and contextual IL skills
of certain scientific disciplines, students acquire the necessary skills and complete IL
that will be needed in everyday life and work. The method used in this research can be
used for similar research on various levels since it is applicable to any higher education
context. The results will be used to set indicators for creating an educational environment
that allows students to continuously and systematically acquire IL competences. Given
the lack of research on the topic, the results of the research contribute to both theoretical
and practical reasoning regarding IL in the field of law at domestic and international
level. On a scientific level the conducted research opens the path to further research and
increases the awareness about the importance of the concept of IL in the field of law.
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Abstract. This paper presents findings of the research whose goal was to investi‐
gate and identify the key elements for a successful formal inclusion of information
literacy (IL) programs into the curriculum and strategic documents at the institu‐
tional level of law faculties in Croatia based on the viewpoint of the senior adminis‐
tration of two Croatian law faculties (in Rijeka and Osijek). We collected the data
through the qualitative method of semi-structured interviews. All together, nine inter‐
viewes were conducted: in Rijeka we interviewed four vice-deans and in Osijek a
dean, three vice-deans and a representative of the decision-making faculty body on
strategic documents and institution’s curriculum. The findings reveal that, although
our respondents do not agree which term is broader and which narrower in meaning
(‘information literacy’ (IL) and ‘legal research’ (LR)), they all strongly support the
inclusion of IL into the institutional curriculum.

Keywords: Curriculum · Information literacy · Law faculties · Strategic
documents · Republic of Croatia

1 Introduction

Information literacy (IL) has been defined by the American Library Association (ALA) as
the ability to identify, access, evaluate and apply information in an ethical manner [1].
However, IL skills cannot exist in an intellectual vacuum, without the content that allows for
such skills to emerge from practice. Although there are opinions that IL should be studied
as a field of study in its own right [2, 3], there are those who believe that IL is a discipline-
specific and that certain disciplines require specific IL skills for doing research in a specific
subject area [4–6]. Another argument for teaching IL within disciplinary contexts is that it
facilitates comprehension and gives deeper meaning to the contents [7, 8]. In response, an
IL in law movement has arisen, applying the standards for identification, accessing, evalu‐
ation, application and ethical analysis to legal information and the research methods and
tools unique to the practice of law. Law librarians around the world have sought to devise
taxonomy of skills that would provide basic definitions and examples of IL in the study of
law or more specifically, law student information literacy (LSIL). Consequently, various
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associations of law librarians have proposed research competency and information literacy
standards for law students such as the one in the US [9] or Great Britain [10]. American
standards AALL Principles and Standards for Legal Research Competency [9] were issued
in 2012 and are based on the following five principles:

• a successful legal researcher possesses foundational knowledge of the legal system
and legal information sources;

• a successful legal researcher gathers information through effective and efficient
research strategies;

• a successful legal researcher critically evaluates information;
• a successful legal researcher applies information effectively to resolve a specific issue

or need; and,
• a successful legal researcher distinguishes between ethical and unethical uses of infor‐

mation, and understands the legal issues associated with the discovery, use, or applica‐
tion of information.

In the same year their colleagues in Great Britain and Ireland also issued their stand‐
ards entitled BIALL Legal information Literacy Statement [10] in which they focus on
the following five principles:

• demonstrate an understanding of the need for the thorough investigation of all rele‐
vant factual and legal issues involved in a research task;

• demonstrate the ability to undertake systematic and comprehensive legal research;
• demonstrate the ability to analyse research findings effectively;
• demonstrate the ability to present the results of research in an appropriate and effec‐

tive manner; and,
• continuing professional development – refreshing the legal research skills required

of a modern lawyer.

The importance of this topic for law schools can be seen from the recurrent criticism
that current students or newly admitted attorneys lack the research skills necessary for
legal profession [5, 11].

The Croatian system of higher education (HE) underwent a thorough reform as a result
of the introduction of the Bologna process (first ‘Bologna students’ were admitted in
academic year 2005/2006). Although this process was accompanied by many problems, the
Bologna process had also many good outcomes – one of them was that it promoted new
methods of learning where students had more independent and responsible roles. However,
Croatian university students’ technical skills of information searching are still at a low
level, and intensive participation in the search process with the engagement of higher order
thinking skills is necessary [12].

Academic libraries in Croatia have started implementing IL programs for their users.
Most frequent forms of IL delivery are either individual consultations or library workshops
with voluntary participation [13, 14]. The next form of IL delivery is the intra-curricular
model [14, 15], and the least represented form is a stand-alone IL course [12]. Similarly, law
libraries in Croatia usually organize IL workshops and a few invest efforts to embed IL
content into existing courses. When they do the latter, they always tailor the IL content to
reflect the course content and students’ specific needs [16, 17]. However, lately there have
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been efforts to make IL education more formalized and get its place in law schools’
curricula. This paper presents efforts of law librarians of two law schools in Croatia (in
Osijek and in Rijeka) to make the leadership of their institutions aware of the importance of
IL education for students of law and future legal workers.

2 Information Literacy Instruction at Law Faculty Libraries
in Rijeka and Osijek

Law Faculty Library in Rijeka began its IL activities in the academic year 2006/2007 when
the library started cooperation with the instructor of a course Legal Writing offered in the
1st year of undergraduate program. Ever since, the library has been organizing a 90-minute
workshop and teaching students the basics of IL. Next to that basic IL instruction, the library
also prepared discipline-specific IL workshops for students in various courses at all levels
of education (from undergraduate to post-graduate level). The library continued to carry out
these types of IL activities, but they were of a sporadic and unsystematic nature. The change
occurred in the academic year 2012/2013 when the library managed to become a formally
recognized partner of the course European Law (II). European Law (II) is a research
seminar for the 3rd year students and librarians (in cooperation with the course instructor)
prepare exercises for students on EU legal sources. In comparison to basic IL skills that are
taught within the Legal Writing course, the IL skills within the European Law (II) are more
discipline-specific and specifically tailored for the students of this particular course [18].

Law Faculty Library in Osijek started with its IL instruction in the academic year
2012/2013. Before that academic year, the library offered so-called bibliographic instruc‐
tion (BI) to its users. Although the distinction between BI and IL is not always clear, some
believe that BI refers to instruction in traditional (print) resources [4], whereas others believe
that IL extends beyond the instruction in traditional resources and includes the vast array of
digital resources that are available [19]. It is important to point out that with the shift from
BI to IL, the library also changed its approach – in the past, the library was extremely
passive and the BI was offered only upon request (by professors or students). With the
decision to start with the IL instruction, the library became more proactive and proposed a
pilot-project on IL. Within this pilot-project, IL workshops were embedded into one seminar
course per each study year. The project also included the close cooperation with course
instructors [20]. The project was well received both by the students and the faculty, and the
library continued with its efforts, every year changing the cooperating professors and the
topics of IL workshops such as e-democracy and environmental legislation. However, in
spite of all its efforts and initiatives, IL instruction remained voluntary and of sporadic
nature, not included into the official institutional curriculum.

The described situation regarding IL instruction, which is non-systematic, occasional,
and depends very much on the disposition of the course instructors, law students of those
Law Faculties have various levels of both generic and contextual IL skills, depending
whether they took the course in which the IL workshop was embedded or not.
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3 Research

This paper presents the findings of individual semi-structured interviews conducted with
the senior management of both Law Faculties with the goal to find out their views and
perceptions regarding the importance of IL instruction at their respective institutions for
their students’ academic success and later career. The aim of the interviews was to
investigate the possibility of inclusion of IL programs into the institutional curriculum
and strategic documents. The findings from this research will serve as a starting point
for libraries to start working on a proposal for a mandatory credit IL course that will be
included into the formal curriculum at both Law Faculties.

3.1 Methodology, Instrument, and Sample

The methodology used in this paper is a qualitative case-study approach, which allows a
researcher to examine closely the data within the specific context. For this purpose, we
conducted nine semi-structured interviews with selected members of senior management of
those two Law Faculties. At the Law Faculty in Rijeka we interviewed four vice-deans: for
professional study program (Associate Professor) (R1), for university study program (Asso‐
ciate Professor) (R2), for science (Full Professor) (R3), for business relations (Assistant
Professor) (R4). At the Law Faculty in Osijek we interviewed five members of senior
management: dean (Associate Professor) (O1), vice-dean for teaching and students (Assis‐
tant Professor) (O2), vice-dean for science and post-graduate program (Assistant Professor)
(O3), vice-dean for operations and development (Assistant Professor) (O4), and the Law
Faculty in Osijek Curriculum Reform Board Member and the president of the Library Board
(Associate Professor) (O5). All interviews were conducted by librarians, co-authors of this
paper, employed at respective faculties.

Rijeka interviewees were slightly older, with the average age of 45. Osijek respond‐
ents were younger, with the average age of 37.

All the interviewees were asked for cooperation and given a list of interview the
questions in advance. The list also contained the short definition of the concept of IL.

Interviews consisted of eleven tentative questions that focused on the topic of IL. The
topics were: distinction between IL and legal research; representation of those two activi‐
ties in the institution’s curriculum; degree of information skills law students should acquire
during their course of study; employers’ opinions about the competences and skills of grad‐
uated law students; usefulness of IL instruction for law students; who should conduct IL
instruction (librarians or the faculty); inclusion of IL instruction into the formal curriculum
of the Law Faculty.

Interviews were conducted at the beginning of May 2016. Interviews lasted between
15–30 min.

3.2 Results

The interviews started with the question about the differences in meaning between IL and
legal research. The interviewees in Rijeka (R2–R4) thought that generic IL skills refer only
to skills of locating, evaluating, and applying relevant information sources, and in the case
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of legal studies, IL is connected with legal online databases and other relevant legal sources
such as consulting the primary and secondary materials. Therefore the legal IL skills are
narrower in scope than the legal research skills. Legal research is, according to them,
broader in meaning and includes, besides information sources, specific legal knowledge and
understanding of legal argument (R1, R4). Interviewees in Osijek (O1–O5), interestingly,
thought that IL is a broader term and that both information literacy and computer literacy are
prerequisites for the achievement of high quality legal research skills. In addition, it seems
that interviewees in Rijeka do not make a firm distinction between information literacy and
computer literacy. We can discern from their answers that they are positive that law students
should develop generic IL skills (retrieval, evaluation, usage of sources), but, at the same time
they point out that computer literacy skills and familiarization with word processing and
other computer programs are prerequisites for successful study. Osijek interviewees seem
to be aware of the difference between those two terms and make it a point to say that many
people, mistakenly, use those two terms in a synonymous meaning1.

Rijeka respondents believe that the legal research, being broader in meaning and more
important for legal profession than IL, is sufficiently represented in the curriculum of the
Law Faculty in Rijeka. On the other hand, the ICT and the changes in our (educational)
environment make it necessary to continuously develop the IL skills, which, they confess,
are underrepresented in the curriculum (R1–R4). Osijek respondents believe that neither
legal research skills nor IL are sufficiently represented in their curriculum, but point out that
the curriculum of Osijek Law Faculty is currently under revision, which gives them the
perfect opportunity to change the level of inclusion of those two skills (O1–O5).

All our respondents point out that law students should acquire information literacy and
communication skills during their course of study. Those skills will enable them to achieve
academic success, but they will also need those skills when they graduate and start working
in the legal profession. Respondents in Rijeka (R1–R4) add that students’ current informa‐
tion literacy skills are at a low level – they are superficial in their research, and demonstrate
the lack of knowledge and lack of familiarization with legal online databases (especially
foreign) (R1–R4). Their colleagues in Osijek agree (O1–O3) elaborating that students in
general are unable to distinguish between primary and secondary sources, and too passive
to do the searches on their own. Instead, they expect the librarian to do all the work for them,
failing to recognize that in that way they are missing the opportunity to learn and acquire a
skill they will find useful in their later life and career. In addition, Rijeka respondents (R1–
R4) believe that law students should develop both generic and contextual (legal) IL skills.
Similarly, an Osijek respondent (O3) stresses out the importance of good IL skills in the area
of European law, which is particularly complex and abundant with various versions of regu‐
lations and decisions.

The majority of our respondents in Rijeka and Osijek convey that they do not have
information about employers’ opinions about graduated law students’ IL competencies
and skills (R1–R3; O1–O3, O5). An interviewee from Rijeka (R1) points out that
employers concentrate primarily on computer literacy and believe that young new

1 It should be pointed out that in Croatian language the terms IL (informacijska pismenost) and
computer literacy (informatička pismenost) are extremely easy to confuse. Consequently, many
people are not aware that those two terms are not synonims.
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attorneys have good computer literacy skills. An interviewee from Osijek (O4) confirms
this notion. Besides being a vice-dean, this respondent is also a principal investigator of
a big national project on the quality of academic law programs in the Republic of Croatia
entitled Iurisprudentia. A large research study on a sample of 305 employers of gradu‐
ated law students in Croatia was conducted within this project. According to this inter‐
viewee, employers are satisfied with the level of young attorneys’ computer literacy, but
not with their IL level. Also, this respondent adds that even though the employers used
the term ‘computer literacy’ (informatička pismenost), judging from the content of their
comments, it is clear that they were actually talking about IL (informacijska pismenost).
One respondent from Rijeka (R1) thinks that Croatian employers value students’ legal
knowledge and skills such as abilities to distinguish between relevant and irrelevant
facts or the ability to apply legal norms. In addition, one respondent from Osijek (O1)
thinks that employers in Croatia have unrealistic expectations from graduated law
students and are never satisfied with the level of competences of newly employed young
attorneys.

All our respondents agree that IL instruction with the focus on the development of
legal IL skills is extremely valuable and should be included into the formal curriculum
of their law school. One respondent from Osijek (O4) points out that this would result
in raising the level of quality of students’ seminar and final (graduation) papers and that
students’ would also be able to apply for the Dean’s or Chancellor’s award for the best
paper. Some respondents from Osijek (O1–O2) expressed their concerns about the
appropriate way to include IL instruction into the “extremely course-overloaded” curric‐
ulum. They speculated that the best way to do that would be to analyse the curriculum
and identify courses that already have some of the elements of IL (such as Theory of
State and Law, Statistics, and Legal Informatics) and then extend them. Another solution
would be to have a stand-alone mandatory and credited IL course, but without a grade
(as is the case with the Physical Education – it is a mandatory and credited course, but
students do not have to take any exams).

All respondents are aware of their faculty library’s current efforts to deliver IL
instruction at their institution. In Rijeka they stress that IL instruction is being offered
embedded in other courses and presupposes the existence of cooperation between librar‐
ians and the faculty (R1–R3). In Osijek, IL instruction is being delivered in several ways:
by librarians in the library, embedded in other courses, and also by some of the faculty
members during their courses (O1–O4). Unfortunately, the IL instruction in Osijek is
not formalized in any way (O4–O5).

Some of our respondents stress that IL topics should be included at all stages of
student academic education, but with increasing complexity (R2, O4). All respondents
expressed their firm belief that the concept of legal IL skills is important for law students
and as such should be included into the formal institutional curriculum. Although, at
this moment, they are not unanimous about the way IL instruction should be delivered:
Osijek respondents seemed to like the idea of a mandatory credit non-graded course.
Rijeka respondents speculated about several possible options: IL should be embedded
into research seminars (R1–R2), into some other courses, or become a mandatory stand-
alone course offered to senior students (R1–R2, R4). In addition, some respondents
thought about possible names for a stand-alone IL course such as ‘Legal Information
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Literacy’ or ‘Information Retrieval of Legal Sources’ (R2, R4). The majority of our
respondents think that the IL instruction should be delivered in cooperation between a
faculty member and a librarian (R1–R4, O1–O3), but there are also those who think that
this type of course should be delivered only by librarians. Two Osijek respondents (O4–
O5), allow the possibility that the IL course might be delivered only by a librarian,
providing the librarian meets the requirements for obtaining the faculty status2.

4 Discussion and Conclusions

This paper presents the findings of interviews conducted with the senior management
of two law faculties in Croatia: Law Faculty in Rijeka and Law Faculty in Osijek. Inter‐
views were conducted with the goal to find about the attitudes and opinions of the law
faculty administration regarding the importance of IL for law students, the possibility
of inclusion of IL instruction into the law school curriculum, and the ways of future IL
instruction delivery.

The results show that our respondents, in general, share similar attitudes and views
about IL instruction, its importance for the academic success of law students, but also
for their success later in their career and life. At this point it should be stressed that the
academic libraries of those two law faculties are extremely active in promoting IL
instruction – they have had experience in organizing IL workshops embedded in other
courses at their institutions and tailored those workshops to meet the needs of the specific
course topic. At the moment, it seems that the IL instruction in Rijeka is in a slightly
more advanced phase than the IL instruction in Osijek because Rijeka has at least one
course (research seminar European Law (II) which is a part of a formal curriculum. At
the same time, Osijek has none. Furthermore, librarians of both law faculties have
published extensively about their IL initiatives and efforts [16–18, 20]. These interviews
revealed that the members of the senior management of those two law faculties are well
aware of the librarians’ efforts and activities, and that they are also extremely supportive
about their (formal) inclusion into the teaching processes at the institution.

Although there are some disagreements about which term is broader and which
narrower in its meaning this is a result of a different point of view. Rijeka respondents
believe that ‘legal research’ is a broader term than ‘legal IL’, because they focus on the
field of law. Osijek respondents believe the opposite. That the IL is broader term than
legal research, but they are thinking about the IL in general, and not the specific set of
skills entitled legal IL.

It seems that Rijeka interviewees put stronger emphasis on the legal research than
Osijek respondents do, but nevertheless it is evident from the replies of both groups that
they both think that the law students need a set of discipline-specific skills that are already
known as legal information literacy skills [5]. At the same time, all respondents have
identified the poor information literacy skills of their students. In spite of all the library

2 Both the librarian from Rijeka and the librarian from Osijek meet the requirements for the
some faculty positions – the Osijek librarian for the position of a lecturer, and the Rijeka
librarian, who has recently defended her PhD on information literacy, even for the position of
an assistant professor.
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efforts, since the library IL instruction is offered only to volunteers, and/or to those who
take a particular course in which the IL workshop is embedded (and there are not many
such courses), the students are at various stages of IL skills expertise. The majority of
students, however, graduate from the library school without being exposed to any
systematic IL instruction. It is true that the members of the faculty at library schools
teach legal research skills within their courses, but those skills are insufficient and should
be complemented with both generic and contextual IL skills. Law schools in the US and
Great Britain have been widely criticized for failing to equip their students with the
necessary legal research skills [5, 11]. Although the majority of our respondents did not
think that this applies on their institutions, one of the respondents (O4) who researched
the employers’ opinions of graduated law students in Croatia revealed that many
employers complained about the low level of IL skills of newly employed attorneys.

Judging from these interviews, the senior management of these two law faculties in
Croatia is positively inclined toward the inclusion of IL into the official institutional
curriculum. Therefore both librarians will work together to prepare two course
proposals: one introductory course that would focus on generic IL skills, aimed at the
junior students, and another advanced course that would be contextual and would teach
about the more complex, discipline-specific set of IL skills, for senior students.

The Osijek Law Faculty is currently in the process of modification of its curriculum,
and it seems that the option of a non-graded, mandatory credit IL class is an option the
institution would be prepared to support. The interviewees from Rijeka did not discuss
this particular aspect and the Rijeka librarian has to look into the possible options for
those courses.

At both institutions, the best solution at the moment would be to have a member of
the faculty and a librarian teach such a course together.

In future, we hope to be able to prepare a joint IL program for all law schools in
Croatia, but now we have to concentrate on inclusion of IL programs into the law school
curricula on this individual level.
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Abstract. Teaching students how to effectively retrieve, evaluate, and use infor‐
mation is a difficult task for all librarians. Expecting students to understand how
to apply these skills – inside and outside of academia – in an hour-long instruction
session is setting oneself up for failure. This paper describes the process of librar‐
ians and nursing faculty using the Lesson Study methodology to address adding
information literacy and evidence-based practice (EBP) skills and content within
a series of scaffolded classes in the nursing curriculum. Quantitative data showed
growth in student learning from sophomore to senior years but retention of
knowledge was inconclusive. Qualitative data indicated that students valued the
scaffolded curriculum, librarians and nursing faculty working together, and
understood the usefulness of EBP and information literacy. The multiple assess‐
ment methods used in this study allowed the team to assess student learning and
the usefulness of Lesson Study as an instructional development tool.

Keywords: Information literacy · Lesson study · Collaboration · Curriculum
development · Evidence-based practice

1 Introduction

At the University of Wisconsin-Eau Claire (UW-Eau Claire), nursing faculty knew that
they needed to be more intentional about incorporating evidence-based practice content
within their curriculum. Various accrediting agencies and professional and national
organizations require undergraduate nursing students to demonstrate application of
evidence-based practice (EBP) concepts towards improvement of patient outcomes [1].
In addition, at the time that these issues were being addressed within the nursing curric‐
ulum, the university’s Center for Excellence in Teaching and Learning (CETL) began
encouraging the use of the Lesson Study methodology of teaching to faculty on campus.
Librarians had already taken part in a Lesson Study with the English department on
campus that specifically addressed incorporating information literacy skills into its first-
year curriculum and the director of CETL approached the nursing and library faculty
because he saw an overlap between EBP and information literacy. Thus, three nursing
and three library faculty began a longitudinal study whose overall goal was for “students
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to be able to retrieve various levels of scholarly information and apply or evaluate its
usefulness to clinical practice.”

2 Background

Library instruction literature often focuses on individual classes. There is not much
research on using Lesson Study as a way to create library instruction sessions. Primarily,
Lesson Study research focuses on K-12 education because it was originally developed
for use in that setting. However, in recent years it has made its way into higher education
[2] with many of these Lesson Studies taking place within the University of Wisconsin
System.

A Lesson Study gathers a group of instructors together to “plan, observe, and analyze
actual classroom lessons, drawing out implications both for the design of specific lessons
and for teaching and learning more broadly” [3, p. 273]. According to Stombaugh,

“Lesson Study is a 5 step cycle. First, the group reads relevant literature about the topic that will
be taught and discusses the class’ objective(s) as desired by the group. Based on the readings
and class objective(s), the group identifies one or more goals for the Lesson Study. Second, the
group plans the session. Third, one member from the group teaches the session and other
members take notes while observing the students. This is to evaluate the effectiveness of the
planned session based on student engagement and understanding. Additional data on the effec‐
tiveness of the session can be gathered through a variety of assessment methods such as focus
groups and surveys. Fourth, the group reviews all evaluative material and discusses the findings.
Fifth, based on the findings, the group revises (if needed) the original session and implements
the Lesson Study cycle again [1, p. 174].”

Typically a Lesson Study is carried out for one specific lesson. However, when team
members at UW-Eau Claire started discussing what they wanted to accomplish in a
Lesson Study for nursing, it quickly became apparent to the librarians that improving
information literacy skills and integrating EBP into the nursing curriculum could not be
accomplished in one Lesson Study instruction session. Instead, the team decided to
implement the Lesson Study methodology progressively across the nursing curriculum.

The team identified four classes where unique Lesson Study sessions would be
planned and implemented. Two classes were at the sophomore level, one of which is a
pre-requisite to the Lesson Studies themselves, one was at the junior, and the fourth was
a senior level course. Each of these classes have specific goals that work toward the
greater overall goal for this scaffolded approach to incorporating EBP and information
literacy in the nursing curriculum. These are summarized in the Table 1.

Lesson plans typically have goals or objectives that are learner-focused and Lesson
Study is no different in that regard. But what makes Lesson Study unique is that when
it is implemented it continues to be learner-focused rather than focused on the instructor.
More specifically, when teaching each Lesson Study session, team members and other
observers are scattered throughout the room, recording student engagement and partic‐
ipation in the session. The observers look for behaviors such as student engagement
during the session and with the instructor. For example, were the students following
along during the demonstration period of the session or were they doing something else
on their computers? Are students actively participating in their groups? Do students have
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enough time to complete the in-class assignment? This focus on the learner is further
explored during the discussion of findings and revision stages of Lesson Study.

Table 1. Goals for Lesson Studies

Sophomore pre-
requisite class
goal

Sophomore
Lesson Study
class goal

Junior Lesson
Study class goal

Senior Lesson
Study class goal

Overall goal

The student will
demonstrate an
understanding of
nursing
information
structure and
literature

The student will
demonstrate
effective search
strategies to
retrieve one
scholarly piece of
evidence from
CINAHL to
support their
clinical PICO
(Patient,
Intervention,
Control/
Comparison,
Outcome)
question

The student will
be able to
demonstrate
advanced search
strategies to
select high
quality pieces of
evidence to
support their
clinical PICO
question

The student will
be able to
demonstrate
using “best
practice”
evidence to
evaluate nursing
practice within
the clinical
setting

Students will be
able to retrieve
various levels of
scholarly
information and
apply or evaluate
its usefulness to
clinical practice

Because the team at UW-Eau Claire taught the Lesson Study sessions twice, it
allowed for each instruction session to be fine-tuned to meet learner needs. Prior to this
project, library instruction sessions in nursing were primarily lecture-based and did not
involve close collaboration between librarians and faculty in other departments. There
was little to no assessment or observation of the instruction session and if there was
revision of a lesson plan it was done solely from the perspective of the teaching librarian,
not incorporating feedback or observations of how the instruction session went for
students.

3 Methodology

3.1 Process/Development

As described above, Lesson Study was progressively integrated into the curriculum at
UW-Eau Claire over a three year period. Each Lesson Study instruction session was
developed collaboratively by the team of three nursing and three library faculty. Subse‐
quently, each instruction session was taught by one of the three librarians in an active
learning style with the rest of the team participating as observers.

Because Lesson Study is an iterative process two different cohorts of students
participated in this intervention and were compared to two control groups. The control
groups did not receive any Lesson Study instruction and any instructional content related
to EBP and information literacy was minimal, done in a lecture format and not
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intentional. The timing of each intervention or assessment method for both groups is
described in the Table 2.

Table 2. Timing of interventions for assessment

Group type Sophomore Junior Senior
Pre-test Lesson

Study taught
Embedded
test
questions

Lesson
Study taught

Embedded
test
questions

Lesson
Study taught

Post-test

Control #1
(n = 39)

– – – – – – Oct. 2011

Control #2
(n = 51)

– – – – – – Mar. 2012

Intervention
#1 (n = 53)

Sept. 2011 Oct. 2011 Nov. 2011 Feb. 2012 Mar. 2012 Sept. 2013 Oct. 2013

Intervention
#2 (n = 56)

Feb. 2012 Mar. 2012 Apr. 2012 Oct. 2013 Nov. 2013 Feb. 2014 Mar. 2014

3.2 Sample Size

At UW-Eau Claire students are admitted to the nursing program during the fall and
spring semesters. For this study, the intervention group consisted of two cohorts totaling
109 students. For comparison, the control group, which had no Lesson Study instruction,
consisted of two cohorts of students totaling 90 students.

3.3 Assessment Methods

We followed a number of assessment and data collection methods for the purposes of
this curricular integration of Lesson Study:

1. We gave a baseline pre-test to the sophomore intervention cohorts prior to beginning
the four different Lesson Study sessions. The pre-test included a total of seven ques‐
tions in multiple choice, fill in the blank, or short answer formats.

2. We gave a post-test to the senior intervention cohorts after the four Lesson Study
sessions. We also gave it to the control cohorts who did not have any Lesson Study
instruction. The post-test included a total of five questions in multiple choice, fill in
the blank, or short answer formats.

3. We recorded observations of the intervention cohorts during each Lesson Study.
4. We gathered and analyzed in class worksheets from the intervention cohorts to see

if students were able to successfully complete the assigned tasks.
5. We conducted embedded assessments four to eight weeks following each Lesson

Study intervention. These assessments included two to four questions in multiple
choice or short answer formats.

6. We conducted student focus groups following each Lesson Study intervention. We
asked each focus group four to six open-ended questions.

The control cohorts did not receive any Lesson Study instruction but the data collected
used the same post-test and took place at the same time of the semester as the intervention
group. In order to evaluate each Lesson Study session, the team created assessment
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questions tied to the objectives within each unique Lesson Study. The instruments used
for this Lesson Study had not been used in previous research and were not been subjected
to formal validity testing. However, several content experts ensured the instrument’s
face validity through review. Focus groups led by research team members followed each
intervention session and lasted approximately one hour. These were set up to obtain
further feedback regarding the implementation of the lesson and student learning, not
the performance of the librarian. Each focus group had between ten to fifteen students
in attendance and several questions guided these discussions [1]. These assessment
methods allowed the team to compare students in the intervention as they entered,
progressed through, and exited the program as well as against the control groups.

3.4 Analysis

In order to increase statistical power to detect differences between students who received
the Lesson Study intervention versus those that did not, intervention and control cohorts
were combined into two groups – making for one intervention group and one control
group. In addition, because data from students in the intervention were anonymized, we
did not perform paired analyses. Finally, we analyzed qualitative data to identify themes
relative to the quantitative data.

4 Results

Our key quantitative findings are outlined in Fig. 1 through Fig. 3, detailing the propor‐
tion of correct responses varied widely by question and level (sophomore, junior, or
senior). Figures 1 and 2 show results that were significantly different between the inter‐
vention and control group. Specifically, in Fig. 1, 71.0% of the intervention group
answered the post-test question correctly whereas 41.5% of the control group answered
the post-test question correctly (Χ2 = 16.72, p < 0.001). In Fig. 2 42.5% of the inter‐
vention group answered the post-test question correctly whereas 26.0% answered the
post-test question correctly (Χ2 = 5.58, p = 0.018).

In addition to comparing the intervention and control groups it is also important to
look at student growth and understanding of concepts students from sophomore to senior
year within the intervention group. Figure 3 indicates that 8.0% of the students answered
the question correctly on the pre-test and 25.5% of students answered correctly at post-
test (Χ2 = 11.53, p = 0.001). When looking at Fig. 1, 23.0% of students that had the
Lesson Study intervention answered the question correctly at pre-test and 71.0% of
students answered it correctly at post-test (Χ2 = 50.58, p < 0.001).

Three main themes emerged from the focus groups’ qualitative responses to the
lessons.

1. Collaborative relationships: Students identified the value of librarians and nursing
faculty working closely together in enhancing their learning.

2. Process continuity: Students appreciated the purpose of scaffolding the lessons. They
also valued the replication of structure in each course lesson and in-class worksheets.

3. Concepts valued: Students articulated the value of EBP and information literacy.
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Class observations and collection of worksheets often led the Lesson Study team to
tweak the agreed-upon lesson outline and/or worksheet so that student learning was more
focused on the process and less on the results. For example, in the junior year Lesson
Study, the worksheet that students completed as a group in class was redesigned so that
students could focus more on the process of selecting high quality content and less on
the process of completing the worksheet. To do this the group labeled sections of the
worksheet, reduced the number of short answer questions, and moved the short answer

Fig. 1. Percentage of students selecting the correct answer from multiple choices.

Fig. 2. Percentage of students selecting the correct answer from multiple choices.
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questions to the end of the worksheet. It is important to note, however, that tweaks to
lesson plans were logistical and minor in scope, not content related, and did not divert
from the class goal or overall goal of the Lesson Study.

5 Discussion

The results of our study suggest the use of the scaffolded Lesson Study method is an
effective teaching information literacy and EBP skills for undergraduate nursing
students. However, since the measurement instruments are not validated we must be
careful in drawing conclusions based upon results. The skills included in the learning
objectives of this project were not only knowledge, understanding, appraisal and eval‐
uation skills, but included the higher ability of applying evidence to nursing practice.
There is some question about how much the scaffolded Lesson Study helped sustain
students’ understanding of some concepts. An example of this can be found in Fig. 3
that explores the EBP concept of hierarchy of evidence. Although there was a quanti‐
tative decline in correct responses from junior (69.5%) to senior year (25.5%), senior
students demonstrated the retention to apply hierarchy of evidence through classroom
application and discussion. Student knowledge and understanding of the hierarchy of
evidence is also explored with the question in Fig. 1. When comparing the control to the
intervention cohort, students in the intervention group were nearly twice as likely to
identify the highest form of evidence, as compared to their peers in the control group.
This result directly supported the Lesson Study’s purpose. These results were also
consistent with students’ in class abilities, as evidenced by faculty observation of

Fig. 3. Percentage of students selecting the correct answer from multiple choices in the hierarchy
of evidence.
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students demonstrating the selection of appropriate scholarly articles for their assign‐
ments and through their completed worksheets.

The qualitative data collected from the focus groups allowed our team to better assess
achievement of the identified goals. For example, on embedded course assessment,
students were able to identify the purpose of scholarly literature, but they had difficulty
in verbally articulating this skill during focus group evaluation. Thus, the qualitative
data enhanced the quantitative data to help identify a gap in the students’ knowledge
and understanding of information literacy and EBP skills. Furthermore, during the final
focus group with senior students, when students were asked to articulate what they
learned as a result of this series of Lesson Study sessions, various students expressed
specific outcomes created for this learning project. One student remarked that it made
him “think more critically.” During those same focus groups many students described
the significance of how the Lesson Study intervention prepared them for using EBP
skills in clinical practice, which was in the forefront of their minds as they approached
graduation and had a strong sense of their future job search.

6 Conclusion

From the librarians’ perspective, there are three main benefits to having conducted this
series of Lesson Studies. First, librarians know more of what students learn in each of
the nursing classes and are better equipped to help them because of this knowledge.
Second, Lesson Study afforded librarians an opportunity to help students learn that there
are multiple databases that can be used to address different information needs and that
the search skills they learn in one database are transferrable to other databases. Third,
this collaboration allowed librarians to formally map lessons and a curriculum to the
Association of College and Research Libraries’ Information Literacy Competency
Standards for Higher Education [4].

From the nurses perspective one of the benefits was that they had more time in class
that they could spend teaching core nursing concepts because they did not have to spend
as much time in class or in their offices explaining searching and evaluating sources of
information. Faculty in the nursing program who were not part of the Lesson Study
intervention even commented that they could tell a difference in the students’ ability to
find high quality information. Furthermore, it helped make the curriculum within the
nursing department much less silo-ed and more collaborative. Instead of concepts being
reiterated each semester or assuming that one of their colleagues would cover it in
another class, the nursing faculty were able to build off of what they knew their collea‐
gues were teaching to make each class much more intentional in its objectives and less
duplicative.

In sum, Lesson Study helped librarians and faculty at UW-Eau Claire integrate
information literacy and EBP skills effectively within the nursing curriculum.
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Abstract. The present study investigates the initial level of information literacy
(IL) of 308 life sciences students from three Slovenian faculties compared to the
level achieved by the students after completing a compulsory credit-bearing IL
course. A validated information literacy test (ILT) served as an assessment instru‐
ment, and the results were statistically analysed by IL topic, cognitive category
and year of study. The students achieved significant progress in all main IL topics
and all cognitive categories. The greatest improvement was in the subscale of
database searching, where the initial IL level was the lowest. Another IL defi‐
ciency that was detected and improved relates to legal and ethical issues. With
regard to cognitive categories, the students achieved the most evident progress in
the category of applying knowledge, where they were initially the least successful.
An analysis of the students’ IL achievements by year of study led to the recom‐
mendation to include an IL-related study course in the curriculum of life sciences
programmes in the second year of study.

Keywords: Information literacy · Higher education · Standards · Cognitive
levels · Evaluation

1 Introduction

Students’ level of information literacy (IL) is an important indicator of the quality of
higher education. The generation of digital natives is assumed to possess inborn natural
knowledge and skills to handle information and communication technologies (ICT) and
tools easily. However, ICT experiences, expressed as the sum of the use of different
applications, do not necessarily contribute to IL, as a recent study by Šorgo et al. [1]
concluded. Digital natives are not necessarily information literate, and IL should be
promoted with hands-on and minds-on courses based on IL standards. Furthermore, a
body of research indicates that university educators cannot blindly rely on the IL compe‐
tences of students achieved during secondary education [2].
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Higher education institutions in different countries use various standards for
describing, structuring and assessing key IL competencies, in order to efficiently design
and implement IL in academic courses. The present study was based on the ACRL
(Association of College & Research Libraries) standards of higher education [3], which
have been officially translated and adopted in Slovenia, largely due to their broad inter‐
national recognition. Recently, the ACRL standards have been complemented by a new
initiative, the ACRL Framework [4], in which the set of competencies and skills has
been replaced by a threshold concept that is more open to interpretation than the stand‐
ards. Attempts have been made to reconcile the two systems, both on content and cogni‐
tive levels [5]. In addition, the concept of Critical Information Literacy (CIL) has
emerged, with the proposal that librarians and other IL educators should become special‐
ists in coaching intellectual growth and critical development, and should engage in
solving significant problems. Information should therefore serve as the raw material for
students to solve problems and create their own understandings and identities. This shifts
the learning process from content towards processes of intellectual growth and under‐
standing [6, 7].

In practical applications, IL instruction can be included in the curriculum in several
ways, such as embedded throughout subject courses, as a one-shot add-on to subject
courses, or as a stand-alone credit-bearing IL course. The latter approach is presented
and discussed in this article.

Multiple assessment methods are in use to ascertain students’ IL levels, such as tests,
open-ended tasks, paper assignments and oral exams. In this study, a multiple-choice
information literacy test (ILT), developed and validated by the authors [8], was applied.

The IL of students can also be analysed and discussed from the viewpoint of cognitive
levels using Bloom’s taxonomy [9], which identifies six cognitive categories of
increasing difficulty: (1) remembering, (2) understanding, (3) applying, (4) analyzing,
(5) evaluating and (6) creating. These cognitive categories can be connected to the ACRL
standards [10]. Keene et al. suggest [11] that the achieved cognitive levels in IL are
connected to IL teaching methods, and that the higher cognitive categories demand the
application of more active teaching methods. According to a study by Šumiga [12], the
IL of science students (after completing higher education) plays an important role in the
industrial environment for solving practical problems in innovation and development.
In order to be successful, young engineers need such competencies and skills at higher
cognitive levels, such as application, analysis, synthesis and evaluation.

A study of IL topics by Boustany [13] reported that university students found it easier
to define search topics than to narrow and refine searches. While the second task became
easier by study year, the first did not.

Based on the above knowledge and understanding, the aim of our study was (1) to
assess in which content areas of IL and on which cognitive levels university students
from life sciences programmes exhibit the most obvious shortcomings, and (2) to eval‐
uate the contribution of a compulsory credit-bearing information literacy study course
(ILSC) regarding IL content and cognitive levels. (3) We also attempted to evaluate the
influence of the length of study/study year on the IL of students, and on their ability to
improve their understanding and application of knowledge in the domain of IL.

404 D. Dolničar et al.



2 Materials and Methods

2.1 Information Literacy Test

The validated and freely available ILT [8] consists of 40 multiple-choice items (ques‐
tions). Each item offers four answers (only one of which is correct). The test content
reflects the ACRL standards [3], with each item predominantly matching one of the five
standards.

The ILT items were further categorised into three groups according to Bloom’s
taxonomy: B1-remembering, B2-understanding and B3-applying, as well as higher
cognitive levels. Due to the test type, the highest three Bloom’s cognitive levels
(analyzing, evaluating and creating) could not be assessed individually.

2.2 Information Literacy Study Course

The content of the compulsory credit-bearing information literacy study course was
designed according to the ACRL standards. The course involved a total of 45 contact
hours, consisting of both lectures and practical work, which was organised and super‐
vised by the authors of this study. Traditional teaching methods were enriched by exam‐
ples of active learning and problem solving, closely linked to the field of study.

2.3 Test Group and Testing

The test group of 308 participants was comprised of students from biotechnical sciences
(182 students, 59.1% of the total), health sciences (68, 22.1%) and biology education
programmes (58, 18.8%). Students from three faculties and five study programmes were
balanced according to year of study: 1st year (102 students, 33.1%), 2nd year (108, 35.1%),
4th year (98, 31.8%). Due to the curricula structure, no 3rd year students participated.

All of the students took the ILSC as part of their regular curriculum. The students’
initial IL levels were assessed using the ILT at the beginning of the ILSC (pre-test), and
again after the course had been completed (post-test). The testing was implemented
either via the online survey system 1 ka (1 ka.si) or in printed form, in classrooms
supervised by the course teacher. Testing was undertaken in 2014 and 2015, in order to
assess two generations of students.

2.4 Data Analysis

The ILT results were statistically analysed by (a) test total, (b) content subscales - five
subscales according to the ACRL standards, (c) cognitive subscales - three subscales
according to Bloom’s taxonomy, and (d) study year - three subscales. The following
analyses were carried out:

• Basic statistics (mean, standard deviation) for pre-test and post-test;
• Paired-samples t-test for pre-test vs. post-test comparison;
• Effect size was calculated as Cohen’s d.
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The SPSS statistical package (version 22) was used.

3 Results and Discussion

3.1 Total IL Score

ILT score frequency distributions in the pre- and post-test (Fig. 1) show a shift to the
right towards higher scores in the post-test, indicating an improvement in IL.

Fig. 1. Pre-test and post-test ILT score frequency distribution

An analysis of the pre- and post-test total ILT scores (Table 1) indicates a satisfactory
overall initial level of the students’ IL (67.26%), and an increase in their IL after
completing the ILSC (79.12%). The mean difference (11.86%) is proved to be significant
(p < 0.001), with a large effect size (d = 1.15).

Table 1. Pre-test vs. post-test difference for ILT total (paired-samples t-test)

Pre-test Post-test t p< d Mean
diff.

Confidence int.
Mean St. dev. Mean St. dev. Lower Upper
67.26 10.99 79.12 9.55 21.352 0.001 1.15 11.86 10.77 12.95

Comparisons of pre-test IL levels by year of study (Fig. 2) reveal the highest initial
IL level for the fourth year students (74%), and an approximately 10% lower IL level in
the first two years. It can be assumed that older students have acquired some IL knowl‐
edge and skills during the course of their studies. Interestingly, the second year students
demonstrated the greatest improvement in IL in the post-test, almost reaching the level
of the fourth year students at 83%, while the first year students still lagged behind by
about 10% in the post-test. This suggests that the inclusion of an IL-related study course
might be most meaningful and effective in the second year of study, when students have
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essentially adapted to the academic environment, completed the fundamental study
courses, and need support for further academic work in their specific study fields.

Fig. 2. Post-test improvement (mean difference in %) according to year of study

3.2 ACRL Subscales

Pre- vs. post-test analysis by subscales according to the ACRL standards is shown in
Fig. 3. The significance of the improvement, demonstrated in all five subscales, is
presented in Table 2. The main initial deficit in the students’ IL was recorded in subscale
5 - to understand the economic, legal and social issues surrounding the use of informa‐
tion, and to access and use information ethically and legally (pre-test 55.57%), and 2 -
the student accesses needed information effectively and efficiently (58.51%). These were
the only topics with a mean achievement below the pass grade of 60%, which is often
used at the Ljubljana University. On the other hand, the students were most successful
in subscale 3 – to evaluate information and its sources critically and to incorporate
information in the knowledge base (85.13%).

Table 2. Pre-test vs. post-test difference for the ACRL subscales (paired-samples t-test)

ACRL
subs.

Pre-test Post-test t p< d Mean
diff.

Confidence int.
Mean St. dev. Mean St. dev. Lower Upper

1 69.85 13.67 80.71 10.83 15.004 0.000 0.88 10.86 9.44 12.29
2 58.51 16.71 74.42 14.82 14.654 0.000 1.01 15.91 13.77 18.05
3 85.13 19.66 91.69 15.85 6.379 0.000 0.37 6.56 4.54 8.58
4 80.95 23.72 95.02 14.38 10.100 0.000 0.72 14.07 11.33 16.81
5 55.57 17.76 66.60 18.21 9.668 0.000 0.61 11.03 8.79 13.29

After the students completed the ILSC, the most evident improvement was achieved
in the ACRL subscale 2 (15.91%), followed by subscale 4 – the student uses information
effectively to accomplish a specific purpose (14.07%). Despite a significant increase
(11.03%) in subscales 5 and 2, the students continued to have relatively low post-test
scores of <70% and <75%, respectively.
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Fig. 4. Post-test improvement according to the ACRL subscales and years of study

Regarding the year of study (Fig. 4), the trend revealed for the ACRL subscales is
similar to that of the total ILT: an increase of the initial IL level with study year, with
particularly high scores (>90%) being recorded in subscales 3 and 4. The fourth year
students’ average was above the pass grade in all five ACRL subscales already in the
pre-test. The smallest difference between the years is observed in subscale 2. There is a
large difference in the improvement of IL between the first and second year students,
with the latter being very successful, while the first year students remained below the
threshold level in subscale 5 even after completing the ILSC. This finding further
supports the recommendation to include the ILSC in the curriculum of the second study
year.

Fig. 3. Post-test improvement according to the ACRL subscales
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3.3 Bloom’s Subscales

An analysis of IL based on Bloom’s cognitive categories (Fig. 5) shows a trend of
decreasing pre-test subscale scores with increasing cognitive categories (reflecting diffi‐
culty levels). The mean in the higher cognitive levels (category 3: applying, analyzing
and evaluating) was below the 60% threshold in the pre-test, while the mean in category
1 (remembering) was 75%. The students’ progress in the post-test was significant in all
three categories (Table 3), with the most evident improvement in category 3 (18.54%),
and moderate achievements (<10% improvement) in remembering and understanding
(category 2).

Fig. 5. Post-test improvement according to the Bloom subscales

Table 3. Pre-test vs. post-test difference for the Bloom subscales (paired samples t-test)

Bloom
subs.

Pre-test Post-test t p< d Mean
diff.

Confidence int.
Mean St. dev. Mean St. dev. Lower Upper

1 75.35 14.80 85.26 11.04 12.076 0.000 0.76 9.91 8.30 11.53
2 66.86 12.04 75.71 12.16 11.852 0.000 0.73 8.85 7.38 10.32
3 58.26 16.28 76.80 14.13 19.503 0.000 1.22 18.54 16.67 20.41

Cognitive categories in conjunction with year of study (Fig. 6) revealed an increasing
trend with year of study. In the pre-test, the fourth year students were superior, especially
in Bloom’s category of remembering, while the first and second year students were under
the 60% threshold in the category of applying knowledge. In the post-test, the group of
second year students improved the most, coming close to the year 4 scores. The first
year students progressed considerably in applying (16.48%), demonstrated less progress
in understanding (4.17%), and remained below 70% in the post-test in the categories of
understanding and applying knowledge.
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Fig. 6. Post-test improvement according to the Bloom subscales and years of study

4 Conclusions

The initial IL level of 308 life sciences students from three Slovenian faculties, measured
with an information literacy test (ILT), was compared to the proficiency achieved after
taking a stand-alone credit-bearing IL course. The course was designed in accordance
with the ACRL IL standards in higher education, and was enriched with project- and/or
problem-oriented assignments from the field of study. The post-test improvement in IL
was statistically significant in all five content subscales according to the standards, and
in three cognitive categories constructed according to Bloom’s taxonomy. The main
deficiencies displayed by the students were in advanced database searching and in legal/
ethical issues of information use (mean <60%). Although they showed substantial
progress in both topics after completing the IL course (16% and 11%, respectively), there
is still room for further improvement, as these remain the weakest of the five subscales
according to the standards. In the evaluation of cognitive levels, the initial proficiency
according to cognitive categories in relation to IL was inversely proportional to the
difficulty level, ranging from 58% to 75% of total achievements. After completing the
IL course, the students achieved the most substantial improvement (18.5% increase) in
applying knowledge and in higher cognitive levels of IL, which are essential for critical
thinking and successful problem solving in life sciences. With regard to year of study,
the older students displayed better initial proficiency in all aspects, especially in the use/
evaluation of information (standard) and in remembering (cognitive category). The
second year students progressed the most in all topics, especially in those related to
advanced database searching (24%) and in the cognitive ability to apply IL knowledge
(18.5%). Based on these results, it therefore seems most appropriate to include an IL-
related study course in the second year of study. This recommendation is based on the
results of the life sciences university curriculum, but can probably be extended to other
science-related programmes, as the design of the questions was intentionally strongly
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generic with regard to IL issues. The implications for other broader fields of science
should thus not be very different, although they still need to be explored.
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Abstract. New developments in web infrastructure and information and
communication technologies have revolutionized the way information is made
available online, creating new opportunities and experiences for personalised
information seeking. Furthermore, mobile and ubiquitous technologies offer new
web based applications and devices that can be used to promote access in infor‐
mation and engage users. The aim of this study was to investigate the ways Greek
university students in health sciences look for information. We specified student
preferences and level of experience in use technology and the web for information
seeking as well as their level of awareness of online information sources and the
criteria used for choosing them. We used a web-based questionnaire method for
collecting data. The results suggested that more effort should be given on
enriching the students’ information literacy skills.

Keywords: Information seeking behaviour · User studies · Information literacy ·
Mobile technologies · Health care · Evaluation information resources · Aesthetics
and cosmetology

1 Introduction

Health care professionals should constantly update their clinical knowledge in order to
be able to provide high-quality services. Therefore, the development of advanced infor‐
mation seeking skills is essential for health scientists and a major factor for the effective
provision of health services. New developments in web infrastructure and information
and communication technologies have revolutionized the way information is made
available online, creating new opportunities and experiences for personalized informa‐
tion seeking. Furthermore, ubiquitous mobile and other technologies offer new web
based applications and devices that can be used to promote access to information and
engage users. Therefore, it is of great importance to investigate how users locate,
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evaluate, and use available information. This also is of particular importance in the
context of health sciences since the lack of appropriate information seeking skills of
health care professionals can have a negative effect on the safety of their patients and
the quality of care [1].

We conducted research in the Aesthetics and Cosmetology department of Alexander
Technological Educational Institute (ATEI) of Thessaloniki in an attempt to examine
the information seeking practices of Greek university students in health sciences, a. Our
objectives of the study were: to specify student preferences and level of experience in
the use of mobile technologies and the web for information seeking; to examine their
knowledge of online information sources, relevant to their field of study; and to inves‐
tigate the criteria used in order to evaluate these resources. Finally, we also evaluated
the relationship between level of information literacy skills of those students and their
information seeking practices.

2 Literature Review

The abundance, not to mention overload, of information on the Internet has streamlined
a series of actions that affected all areas relating to information from its provision, to
search tools and techniques used to locate information, to the information behavior of
all kinds of user groups. Libraries are trying to catch up with the fast pace of continuous
changes in the information landscape.

Google has changed dramatically the landscape of information search for users. The
simple no frill search environment combined with a perceived “federated” like search
capabilities has led Google to become the first search stop for users [2–5]. OCLC’s
research [2] indicated that 89% of users started off their search by using Google in
comparison to only 2% who started with library resources. Research projects investi‐
gating information behavior of university students in medical and paramedical profes‐
sions have also indicated that Google was their preferred search tool for general purpose
enquiries [6–8].

Another university student focused research study [9] showed that, regardless of the
nature of the search, students tended to focus on the most familiar to them tools, such
as Google, Wikipedia, and social media with 76.2% of the participants indicating daily
use of Google. At this point it is worth noting that 80.9% of the respondents indicated
that they had received formal search training on medical resources but still preferred
Google as their first stop. This finding also surfaced in other projects [10–12]. However,
only 11.1% indicated that they had any sort of formal training on search in general
resources such Google and Wikipedia. In this study respondents also indicated prefer‐
ence of Google use, indicating that accuracy and trust worthiness gave way to accessi‐
bility, usefulness, and ease of understanding. Thus, it is obvious that, due to information
overload, information behavior tended to become simplified, a process that was assisted
by the fact that developers of such tools, design and adapt them very quickly according
to user needs perceptions and requirements.

A study on the information seeking of MIT students documented that Google was a
first search tool followed by the library catalogue. There also seemed to be a
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differentiation in resource use according to the nature and consequently the complexity
of the task involved. Google was the preferred search tool when information needs
involved quick answers to an issue or when the respondents had partial knowledge of
the subject. When a specific item was required, then respondents chose the library cata‐
logue and databases when conducting a search on a particular issue.

The British Library and the JISC carried out a comprehensive study in order to map
the information seeking behavior of the Google generation those born after 1993) to
document what we know about young people’s information behavior, the generation
that currently forms the university student population. Throughout the project they found
that certain themes began to emerge regarding the generation that is now studying in
universities:

• “the information literacy of young people, has not improved with the widening access
to technology: in fact, their apparent facility with computers disguises some worrying
problems;

• internet research shows that the speed of young people’s web searching means that
little time is spent in evaluating information, either for relevance, accuracy or
authority;

• young people have a poor understanding of their information needs and thus find it
difficult to develop effective search strategies;

• as a result, they exhibit a strong preference for expressing themselves in natural
language rather than analysing which key words might be more effective; and

• faced with a long list of search hits, young people find it difficult to assess the rele‐
vance of the materials presented and often print off pages with no more than a
perfunctory glance at them” [13].

In many cases lack of effective search strategies and convenience, resulted in students
benefiting from the expertise of others: people in their professional or social background;
professors; or other students who had already dealt with the subject in question. This
illustrates the safety net of information experts to provide easy and fast access to rela‐
tively reliable information that each one of us has at our disposal through our social
professional and family contacts. As Solomon indicated [14], personal interests are also
relative, as in many cases they led to the selected sources while searchers also employed
some ancillary search strategies such as decision-making, methods used for seeking
information, browsing, scanning sources, information avoidance, and persistence.

In related studies, George et al. (2006) found that graduate students started
performing their searches by asking other people questions related to their subject of
interest, including students, professors, or librarians, in order to locate information
resources when choosing an area of focus and developing a search strategy. This
behavior was directly related to the fact that there was a vast amount of information
available and students had difficulty designating which information was relevant to their
search during the information hunting process. The second approach to their search was
always more organized, but still included regular sessions with an expert advisor [15].

Furthermore, students who had English as a second language, preferred to look for
information in Google and social media since they dealt with an interface that they were
accustomed to, whereas library resources, such the OPAC, tended to have different

414 E. Garoufallou et al.



interfaces and lay out. Changing information environments held back the search and
may have been affected by external factors such as language barriers, geographical
isolation, or time spent in understanding the new search environment [16]. Moreover,
in 2016 Segev and Sharon sought to provide insight into information seeking behavior
focused on Google and Wikipedia. They created a list of scientific terms for a variety
of fields, divided in two categories: ad hoc terms and cyclic terms. Ad hoc terms were
the generalised terms designed to fit any problem or task while cyclic terms were those
that were more specific and characterised by accuracy. Their results indicated that ad
hoc patterns created bigger engagement between the user and the source even when the
search topic was of scientific or specialized interest [17].

Regardless of the external factors that impinge on a person’s search attitude when
looking for information, information seeking is itself a process that blossoms through
the problem – solving effort. At first approach students “fast surfed” in order to acquire
a general knowledge on their search subject. Secondly, they “scanned” to related results
in order to broaden and fortify their search and, lastly, when they felt well equipped with
information, their search attitude was deep and strategic. Consequently, the more time
and efforts they put into research, the more salutary their result was [18].

3 Methodology

We used a web-based questionnaire that included both open and closed-ended questions
covering issues relating to information seeking behaviour. The contents of the ques‐
tionnaire were also informed by relevant evidence in the context of health information
seeking and information literacy research. We divided the questions into four sections:

• Information of demographic nature: including gender, age, and semester of attend‐
ance.

• Computer use knowledge and library use: questions that would define the training
students received on computer skills during their studies both in their curriculum and
through the library.

• Use and evaluation of information sources: questions regarding the preference on
information sources and the criteria of their evaluating, as well as the information
seeking strategies users selected in each search and their reconfiguration in case of
deficient results.

• Information literacy: questions relating to their awareness of and the degree to which
they followed referencing/citation management.

We collected data from April to July of 2015. We informed students about the survey
through in-person announcements, in classes, and electronic announcements through
Moodle on their department’s webpages. All participants were undergraduate students
in the Aesthetics and Cosmetology department. We informed students about the content
of the research and the confidentiality issues in the face-to-face communication. to The
initial page of the online questionnaire included a short text describing the project along
with a privacy statement, reassuring participants that we would make no further attempt
to capture any information that they did not provide.
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A total of 130 students participated in the survey. We used SPSS version 20 to
analyze the data.

4 Results

The first part of the questionnaire consisted of questions that provided information
regarding demographics, including gender, age, semester of studies, and general expe‐
rience using computers. To start with, all of the participants were students of the
Aesthetics and Cosmetology department of School of Health Sciences and Care, in ATEI
of Thessaloniki. All participants were women, apart from one, a fact that is easily
understandable since this is a profession that is female dominated, at least in Greece.
Seventy point seven percent of the participants were aged between 18 to 21, with the
largest percentage (33%) indicating that they were in the third semester of their studies
(Table 1).

Table 1. Experience level on using computers

Level Percentage
1. Novice 7.7
2. Beginner 11.6
3. Competent 33.8
4. Proficient 39.2
5. Expert 7.7

Through their self-assessment of computer use proficiency, 33.8% and 39.2% char‐
acterized themselves as competent and proficient users, respectively. This is easily
justified by the fact that, given their ages, use of technology has been part of their daily
routine from their early teens.

A great majority of the respondents (76.9%) preferred to start conducting a search
with a Google search. They conducted such searches on a daily basis only for simple
personal needs but also for their student papers. They preferred looking for information
in Google, social media, or asking help from other people who already had conducted
similar searches. In contrast, 48.8% of the participants indicated that they did not use
any kind of library services. Google was the preferred first information for this gener‐
ation due to its great availability coupled with the wide range of information accessible
through Google search. This high percentage apparently also relates to the fact that, with
the increased and constant rise of technology use, access to information has become
possible through many media on a 24/7 basis, rendering the physical presence of the
information seeker at the information source completely unnecessary. Thus, gradually
but steadily, the notion of one’s physical presence in a library seems to become more
and more obsolete in the mind of users. Table 2 clearly shows that use of the Web is by
far the students’ preferred choice of. It is interesting that if responses regarding use of
the “Web” and “Social Media” are combined they reach 83% and 65% for “always” and
“very often”, respectively.
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Table 2. Frequency of use of resources

Always% Very often% Often% Rarely% Never%
Opac 3 4 4 26 63
E-journals 2 7 13 40 38
Printed material 4 6 13 34 43
Databases 7 11 16 26 40
World Wide Web 55 33 11 5 6
Social media 28 32 19 13 8
Ask someone else 9 18 24 29 20

The terms OPAC, e-journals and database indicate that users accessed the library
website to search specifically these services, although one might argue that accessing
the library’s website is use of the web and, indeed, it is. This study, along with many
others, we tried to differentiate conscious determined use of library resources and serv‐
ices as opposed to unconscious/involuntary use of library resources such as use of
Google scholar to access full text material to which the library subscribed. However,
the user was unaware of this fact. This is an important issue that all libraries need to
address. As far as search techniques were concerned, the most favored was use of
keywords (86.9%) followed by thematic search (42.3%). It is worth noting that only
0.1% used Boolean operators even though a lot more students were aware of them. This
percentage seems to be fully justified by the fact that most of the students in this depart‐
ment preferred to conduct a search using Google, which gives the desirable results
through a simple search; they did not need to use an advanced search or use Boolean
operators. An additional aspect that needed to be taken under consideration was the fact
that almost 71% of the respondents indicated that they had not received any kind of
formal training on information literacy. Simple and quick search seemed to be the solu‐
tion for every query they had (Table 3).

Table 3. Search techniques employed by students

Level Percentage
Boolean operators 1.5
Keywords 86
Phrase in
Quotations

35

Search within 1st

results
11

Truncation 5

Next, we asked users to indicate their preferred choice of an alternative search
strategy when the preliminary search did not yield the desired results. Sixty-three percent
of the users stated that they always (30%) or very often (30%) used different keywords
as an alternative search technique when they are not satisfied with their initial results
(Table 4).
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Our questionnaire included an open-ended question to investigate the issue of organ‐
izing the results and choosing the most relevant. We used the open-ended format so as
not to restrict or guide respondents to specific answers. Almost a third of the respondents
(29.5%) indicated that they were not aware of any evaluation techniques. We found this
result to be very disturbing as it might have a long term impact in many aspects of their
professional and personal lives. The second highest percentage indicated that they used
the first results that appeared on the screen (Table 5).

Table 5. Result organising and choice

Benchmark Percentage
By date 13.8
By title 10.7
I choose the first
results

26.9

By source 10.7
By keywords 8.4
Do not know how
to choose the
more relevant

29.5

4.1 Information Literacy Issues

In relation to information seeking, 70.7% of the participants responded negatively to the
question whether their curriculum included lessons related to information seeking on
the web. The truth is that the current curriculum of Aesthetics and Cosmetology Depart‐
ment does not include any information literacy lessons and many students were not even
aware of basic databases related to medical issues, including Medline. Even if they were
aware of their existence, most of them had difficulties in using them properly. Although
the library of ATEI of Thessaloniki provides a full online information literacy
programme called Orion through the information literacy platform Callisto (http://
callisto.lib.teithe.gr/), most of the users stated that they were not informed correctly
about their existence and usage. Academic staff can arrange delivery of information
literacy lessons by library staff within the allocated time of their unit each semester. This
service is available to any tutor who wishes to include it in their curriculum, but it is not
mandatory. So, in effect, members of staff who tend to make use of the library through

Table 4. Alternative search strategies, when initial results are unsatisfactory

Always% Very often% Often% Rarely% Never%
Change keywords 33 30 30 3 4
Use another search
technique

6 20 26 28 20

Use different
databases

7 16 31 33 13

Stop the search 2 4 13 38 43
Ask someone else 6 23 43 18 9
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in-erson visits as well as coverage of its electronic services tend to arrange such sessions
each semester (Table 6).

Table 6. Awareness and assistance of online information literacy services Orion and Callisto

Answers Percentage
I am not aware of
them

68.4

Aware – Difficulty
in use

3.0

Aware –
Competent user

3.0

Aware – Do not use
them

10.9

I do not know 14.6

As illustrated in Table 2, the level of awareness related to the online information
literacy services of ATEI Library s rather disappointing. A largest percentage (68.4) of
participants stated that they do not even know the existence of these services. This
finding alone provides evidence for the need for further collaboration between the
Library and the Aesthetics and Cosmetology department in order to inform users on
relevant issues and train them effectively on how to incorporate these services to their
everyday life.

Apart from that, most of the participants also stated that they visited the library in
order to ask help from a librarian only once or twice per semester (30.6%), or once or
twice per year (34.5%). We were disheartened by the percentage (32.2%) of students
who do not visit the library at all. Table 7 shows the answers of the participants to the
question “How often do you visit the library in order to ask help from a librarian or find
material for your student work?”:

Table 7. Frequency of library use

Frequency Percentage
1–2 times per
week

0.7

2–3 times per
month

2.0

1–4 times per year 35.1
Never/not at all 32.2

5 Conclusions

The information literature reports on many studies of information seeking that concern
how to create independent and well informed information users. The truth is that our
users were out and about on the Web, they enjoyed its convenience, speed, accessibility,
and they found or at least they thought that they found what they were looking for. The
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students in our study were content with scouring results in the first page of results. We
found that “there seems to be a mismatch between what traditional information literacy
instruction programmes have emphasized and what students actually need to master
competency for the purpose of gathering information in their learning environ‐
ments” [13].

Libraries seem to be like parents who are holding on to their children by trying to
contain them in a controlled environment. No matter the amount of discussion and the
research findings that keep surfacing, parents and, in this case, librarians continue to
disregard what their children, or students, need. We need to teach students to appreciate
what the outside world has to offer and show them through trial and error when to trust
and when to be cautious of the outside world. Librarians need to take them to the “outside
world” and show them the tools and how to move more effectively. We need to show
them how they can be more effective in Google search if that is what they want to use.
We need to teach them what Google is and what is seems to be. Then, and only then,
they will come to cherish and value the trustworthiness and accuracy that “home” has
to offer. Our students are like children who go out and about but also feel, understand,
and bear a deep appreciation in “coming home”, even if it is only once a week for a
Sunday lunch.
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Abstract. Since research output is expanded from published work to research data
and communication, guidance and support should follow this evolution. Ghent
University Library (Belgium) conducted in 2015 a “Skills@UGent” survey
comprising questions considering information literacy skills to identify actual needs.
This paper focuses on research planning, deontology and visibility queried in a group
of postdoctoral researchers of the Faculty of Medicine and Health Sciences. They
encounter specific difficulties with respecting ethical codes of conduct, knowing how
and where to store data, setting up a data management plan, and knowing and
applying new insights concerning data management. Furthermore, they also
encounter problems with different aspects of visibility. The results of this survey gave
the Knowledge Center a better insight of the information literacy self-efficacy of
postdoctoral researchers which lead to several initiatives such as customized lunch
seminars and a more user-oriented website.

Keywords: Data management · Deontology · Visibility · Information literacy ·
Self-efficacy · Researchers · Health sciences

1 Introduction

Universities worldwide are part of a competitive market, implying that management is often
focussed on ranking, reputation, performance, and efficiency. Researchers, as stakeholder
of this institution, need specific research skills to become information literate persons within
an academic setting. Laidlaw et al. reported that developing research skills at an early stage
is required for further professional development and stated “Research involves the collec‐
tion and processing of new information and interpreting these through logic and previous
knowledge by a process of establishing facts, considering new ideas and postulating new
theories to update expertise” [1]. These skills can indeed empower academic integrity and
responsible research aims. Furthermore, within a complex community of scholarly commu‐
nication, researchers need to be information literate to perform research and to evolve within
the evolution that the digitalisation brings along. They need to function in an open-minded
(for example, Open Access), transparent (for example, social platforms and data manage‐
ment) and ethical world.

© Springer International Publishing AG 2016
S. Kurbanoğlu et al. (Eds.): ECIL 2016, CCIS 676, pp. 422–427, 2016.
DOI: 10.1007/978-3-319-52162-6_42



The survey “Skills@UGent”, was conducted by the Library of Ghent University in
collaboration with the different Faculty Libraries, as part of the strategy framework “Facil‐
itating open Knowledge creation”, where “Information Literacy” is one of the four pillars
of the policy objectives [2]. At Ghent University, students as well as researchers should have
the necessary academic competences to produce and reproduce high-quality research and
will therefore increase the focus on information literacy in its policies. Information literacy
will become a fixed and evaluated part within the various curricula. Different stakeholders
were engaged in developing this questionnaire, collecting and analysing the answers, and
writing further recommendations for improving information literacy skills within the
different user groups and faculties. The aim of this survey was to elucidate the specific
information literacy needs as well as the current services providing information literacy in
order to collect concrete ideas for improvement of these skills. Both quantitative and quali‐
tative methods were used over a period of six months.

Even though information literacy self-efficacy has been studied well in students [3, 4],
data for researchers are lacking. This paper will focus specifically on health-researchers’
current view and needs on information literacy skills concerning research planning, deon‐
tology and visibility.

2 Methods

A cross-sectional web-based survey was used to question four different stakeholders (bach‐
elors, masters, PhD students and researchers) at Ghent University (Belgium) about their
self-efficacy towards information literacy. This paper will focus specifically on the group
of researchers. Invitation to participate anonymously was sent via appropriate university
channels such as the electronic platform, different online subscription and mailing lists.
Reminders were sent after three weeks. Data was collected in March–April 2015. The online
survey addressed to researchers consisted of 40 questions which could be scored on a Likert
scale (0 ‘strongly disagree’ to 7 ‘strongly agree’), since a Likert scale seems to offer an
acceptable method of measuring self-efficacy [5]. Furthermore, per question there was an
additional option to add free comments. Some questions were institutional-specific (for
example, “I know how to use the institutional repository” and “I know the procedures for
external funding”, among others) and were not taken into account for this paper. Three
specific subtopics will be discussed: research deontology; research (data) management; and
research visibility. Besides the information about information literacy, some general infor‐
mation has been gathered: age and gender.

2.1 Statistical Analysis

Descriptive statistics are presented as median (interquartile range [IQR]) with minimum-
maximum [min-max] intervals. To look into whether or not certain skills were accom‐
plished (score 5), one-sample Wilcoxon signed ranks tests were used. Mann-Witney U tests
were used to compare continuous data between unrelated samples. To look for a correlation
of skills with age, Spearman correlation coefficients were calculated. SPSS version 23 (SPSS
Inc., Chicago, USA) was used to perform all statistical analyses. Alpha was set at 0.05.
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3 Results

A total of 118 researchers participated in the survey, of which 70 (59.3%) were women.
Female respondents were significantly younger compared to male respondents (p < 0.001)
[median (IQR) age (y): females: 37 (28–47); males: 52 (37–62)].

Table 1. Descriptive statistics for research deontology, (data) management, and visibility. P-
values whether results are different from median = 5 (skill accomplished) as well as Spearman
correlation coefficients calculated for every specific question with age (y)

Question Median (IQR) Min-max Different
from
median = 5

rS with
age

Research deontology
I know how to apply the ethical rules and guidelines for
conducting research

5.0 (4.8–6.0) 0–7 0.032 0.223*

I know when to contact an Ethics Committee 6.0 (5.0–7.0) 0–7 <0.001 0.164
I know the Ethics Committee procedure to be followed 6.0 (5.0–7.0) 0–7 <0.001 0.169
Research (Data) management
I know how to plan a research project 6.0 (4.0–6.0) 0–7 0.119 0.182
I know how to set up a protocol (literature study, competitors,
…)

5.0 (4.0–6.0) 0–7 0.671 0.151

I know how to compile a data management plan 3.0 (2.0–5.0) 0–7 <0.001 0.098
I know how to preserve data of my research 5.0 (4.0–6.0) 0–7 0.001 0.062
I know where to store the data of my research 4.0 (2.0–5.0) 0–7 <0.001 −0.007
I am aware of recent developments in research data
management

2.5 (1.0–4.0) 0–7 <0.001 −0.054

I know how to apply recent developments in research data
management to my own research data

2.0 (1.0–4.0) 0–7 <0.001 −0.092

Research visibility
For the contacts in my research area, I use network platforms
such as Mendeley, LinkedIn, ResearchGate…

4.0 (2.0–6.0) 0–7 <0.001 −0.209*

I know how to prepare a presentation of my research 6.0 (6.0–7.0) 2–7 <0.001 0.155
I know how I can increase the visibility of my research project 5.0 (3.0–5.0) 0–7 <0.001 0.048
I know how to publish my research in a peer-reviewed journal 6.0 (6.0–7.0) 1–7 <0.001 0.360**
I know how to publish my research in an Open Access journal 6.0 (4.0–7.0) 0–7 0.029 0.172
I know how I can make my publication available in Open
Access

5.0 (3.0-6.0) 0–7 0.437 0.100

I know what my rights as the author are after the publication of
my article

4.5 (3.0–6.0) 0–7 <0.001 0.267**

I know how to determine the journals in my field that are most
advantageous for my articles

6.0 (4.0–7.0) 0–7 0.038 0.166

I know how to use bibliographical software (EndNote, Zotero,
…) to manage my sources

6.0 (3.0–7.0) 0–7 0.789 −0.427**

As a researcher, I need additional information about the process
of publishing

4.0 (2.0–6.0) 0–7 <0.001 −0.135

I share my presentations or posters via platforms such as
Slideshare, YouTube,…

0.0 (0.0–1.0) 0–5 <0.001 −0.021

I know what data of my research I may share 5.0 (4.0–6.0) 0–7 0.358 0.067

Spearman correlation coefficients: * p-values < 0/05; ** p-value < 0.01
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3.1 Research Deontology

As can be seen in Table 1, researchers know when to contact the Ethics Committee (EC)
(p < 0.001) and know what the EC-procedures are (p < 0.001). When looking at whether
they know how to respect the ethical codes of conduct and follow the respective guide‐
lines, not all researchers accomplished this skill (p = 0.032). Younger researchers, in partic‐
ular, seem to encounter problems (rS = 0.223).

3.2 Research (Data) Management

Researchers seem to encounter quite some problems with (data) management (Table 1).
They state that they do not know how to set up a data management plan (p < 0.001); do not
know how (p = 0.001) and where (p < 0.001) to archive data; do not know what the most
recent insights are concerning data management (p < 0.001); and – consequently – do not
know how to implement these new insights (p < 0.001). For any aspect, significant corre‐
lations could be found with age.

3.3 Research Visibility

Not all researchers use network platforms to enhance research contacts (p < 0.001)
however, young researchers seem to make more use of it (rS = −0.209). Knowing how
to optimise the visibility of a research project seems to be a problem (p < 0.001). Even
though researchers know which research results they can share (p = 0.358) and how to
present their research results (p < 0.001), they do not share them on specific platforms
(for example SlideShare and YouTube) (p < 0.001). Researchers know how to publish
in a peer-reviewed journal (p < 0.001), where older researchers seem to have more
experience with it (rS = 0.360). Once the paper is published, researchers do not always
know what their rights are (p < 0.001); young researchers, in particular, seem to have
difficulties with it (rS = 0.267) (Table 1).

4 Discussion

The fast evolving research area emphasizes the increasingly valuable aspects of research
(data) management, deontology and visibility. This survey demonstrated that
researchers – even though they all have PhD degrees – still lack important information
literacy skills. As can be seen in the results, not all researchers lack all skills; for almost
all questions, the range is between 0 (not at all accomplished) and 7 (completely accom‐
plished). Also, there seems to be an age-difference. While young researchers who just
obtained their PhD seemed to be more up-to-date with novel technologies (for example,
network platforms and bibliographic software), older researchers seem to have more
experience with publishing and seem to know more about what their rights are. Previous
research already showed that acquiring information literacy skills is part of lifelong
learning [4]. Already when being a student, research-specific information literacy skills
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should be encouraged and continuing refreshment courses of those skills should be
foreseen and integrated into the whole curriculum as part of lifelong learning [1, 3, 4].

Different studies illustrate the need for developing information literacy support for
researchers [6–8]. Because of the differences in skills researchers have, it is not easy to
create supportive solutions for all researchers. Furthermore, supporting researchers can
be done through different channels and by different means. Libraries could get out of
their more traditional role of ‘book keepers’ and offer more support and guidance. The
medical library of Ghent University changed his name already some years ago to
Knowledge Center Ghent because of the change in focus from a more traditional to a
more user focused view. Recently new skilled staff was recruited to further expand
support for researchers. Furthermore, a closer collaboration between the Knowledge
Center Ghent and the academic research department has been established. Because
researchers need to know where to get which support, it is important that the role of
library support is defined in close collaboration with the academic research department.
As a result of this survey, a more user-oriented website with online guidance, tutorials
and contact details for support, will be installed.

Research data management is nowadays recommended and sometimes obliged by
(inter)national funding bodies and the government. For example, the European Commis‐
sion required the use of a data management plan for projects participating in the Open
Research Data pilot [9]. The results of this survey indicate that younger as well as older
researchers encounter quite some problems with all aspects of data management. Special
attention should be given to these particular skills as data management will become even
more important in this fast evolving digitalized world. Another important factor in health
research is everything concerning ethics. Even though most researchers know the EC-
procedures, there seems to be a gap between knowing the ethical principles and
conducting according to these principles. Looking at research visibility, there is a great
variety of information literacy scores. Some researchers could need to learn more about
research communication, while others could be more interested in digital platforms for
researchers. In the open answer possibility, some researchers indicated that they do not
know what their rights are on those specific platforms and are therefore reticent about
using the platforms.

Some limitations of this paper should however be stressed. This survey was
addressed to all stakeholders of Ghent University, implying that there were no (health)
faculty-specific questions included. In the Faculty of Medicine and Health Sciences,
some aspects of, for example, ethics and privacy are more important compared to other
faculties. Only limited questions were included in this questionnaire. Furthermore, the
Faculty of Medicine and Health Sciences consists of different departments. For example,
the use of big data, re-use of data and sharing data can be different from the perspective
of Movement Sciences compared to, for example, Medical Sciences. In this survey, it
was not possible to connect researchers to their departments. Furthermore, only ‘age’
was recorded. There is no data available on the time the researcher already spends in
his/her role as researcher, nor how many publications he/she has, nor how many research
projects he/she led. Focus groups with specific target groups could possibly lead to more
in-depth information and would be helpful to fully understand the needs concerning
these specific skills. Also, information literacy skills were not tested but only surveyed.
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Furthermore, ‘median equals five’ was set as ‘skill accomplished’. No literature exists
about which value should be taken as a cut-off point. Additionally, specific research
should be addressed to fully understand health researchers’ needs concerning informa‐
tion literacy.

As a result of this survey, researchers can get now support and guidance through
different means. A more user-oriented website with up-do-date information for this
specific target group will be installed. Also, next to online guidance and tutorials, ad
hoc one-to-one and small group training sessions or information support are provided
by the library staff, which stresses the importance of skilled (library) personnel. Further‐
more, so-called lunch-meeting seminars have been organized. The topics for these
sessions are oriented on problem-areas detected in this survey, for example, the use of
network-platforms, use of supportive tools for data management and Open Access. Even
though there are some shortcomings, this survey indicates that health researchers are in
need of information and support concerning research (data) planning, deontology and
visibility.
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Abstract. This study explored the information problem solving behavior of a
professional jazz musician during creative work. It aimed at revealing information
seeking activities necessary to execute present-day musical projects. A single case
was studied in depth. First, a narrative interview was conducted to reveal project
phases and corresponding information seeking behavior. Second, hereupon a
semi-structured interview was taken to identify information seeking activities per
phase. Results indicate that the musician deliberately searched for musical infor‐
mation especially in the first project phases. The internet was used as main source.
Both data and goal driven strategies were applied, of which the latter were rela‐
tively scarce. This means that in this case the musician sporadically searched
information based on a contemplated search plan. Future research should aim at
generalizing findings. It should further validate the underlying analytical frame‐
work that proved to be useful for describing and categorizing musical information
seeking behavior.

Keywords: Information problem solving · Information seeking · Creativity ·
Music

1 Introduction

Do professional musicians deliberately seek information when they work on a musical
project? Or, do they solely rely in such contexts on knowledge and skills developed
across the lifespan through formal and informal learning activities, such as by means of
enculturation? With the proliferation of the internet one would expect that musicians–
like professionals in many other domains–increasingly make use of online sources for
musical inspiration and creative problem solving [1, 2]. Although the likelihood is high
that musicians intentionally make use of the web for such activities, little is known on
the exact way they use the web in their present-day professional work. Studies on infor‐
mation-seeking behavior in musical experts are scarce [3]. Most research and develop‐
ment projects concentrate on musical information seeking in education [4] or non-
professional every-day life [5]. In these contexts information needs relate to learning
and leisure, which are unarguably important themes in professional work [6]. In order
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to reveal musical information seeking behavior that addresses information needs in
work-related contexts we initiated the present study. Our aim was to scrutinize this
behavior in project-based work, which is the most prominent type of work in music [7].
Results of this study are of interest for conservatoires to prepare future professionals for
musical practice in an information-rich society. In addition, providers of musical infor‐
mation (i.e., musical scores, (video) recordings, documentaries, interviews, and (histor‐
ical) analyses) may benefit of better insight in seeking behaviors of professionals to
optimize both products and services.

Since there is not much literature on musical information seeking in professional
musical contexts, we built on conceptual studies of Lavranos et al. [3, 8] on musical
information seeking of aspiring musicians in general settings. Based on a literature
review, Lavranos et al. [3, 8] proposed a model that connects musicians’ information
seeking behavior and creative processes in music. Their model merges Wilson’s [9]
model of information seeking behavior and Webster’s [10] model of creative thinking
in music. Figure 1 shows Lavranos et al.’s model.

Fig. 1. A conceptual information seeking behavior model for musical creativity (Source: Journal
of Documentation, 71, p. 1084)

The basic assumptions of this ‘merged’ model are as follows. First, information
seeking behavior in a musical creative context includes three stages. In the first stage an
impetus for a musical product is identified. This product can be a musical composition,
performance, analysis, or recording. The second stage includes an identification of a
need for musical information that relates to the wish for a creative product and a subse‐
quent search for sources. This search can be enabled or hampered by environmental and
personal factors. In the third stage musical activities emerge that may benefit from the
information found in the previous stage. Kostagiolas et al. [11] identified musical infor‐
mation seeking behaviors among a community of amateur musicians. Their results
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showed that this group of musicians sought information for learning and leisure using
internet sources like online social networks. The question is whether professional musi‐
cians have similar information needs and whether they use the same tools and sources
to fulfill this need.

In the present study we focused on information seeking within the context of project-
based work. This type of work is predominant in the domain of professional music
making and is characterized by diversity and a high degree of self-directedness and
independence in performance of activities [7]. Project-based work in the arts features
four core phases, namely preparation, conceptualization, realization, and evaluation
[12]. For reasons of simplification, project-based work is often defined as linear (see
Fig. 2). However, when scrutinized in depth, activities in projects generally are erratic
and iterative in nature. For instance, in a musical recording project, product conceptu‐
alization (i.e., ideation and composition) may frequently alternate with product realiza‐
tion (i.e., selection and recording). In the present study we used both Lavranos et al.’s
model (Fig. 1) and Kolsteeg and Mulder’s model (Fig. 2) as points of departure for the
analysis of information seeking behavior of a professional musician. Since the domain
of music is broad we decided to explore a musical project of an experienced professional
who works on the intersection of popular, jazz, and improvised music. The project
central to the case included various musical creative activities (C1, see Fig. 1), which
makes it an appealing prototypical case in the realm of professional musical creativity.
The case will be explained in detail in the method section of this paper.

Fig. 2. Phases in art projects (based on [12])

The aim of our study was to identify musical information seeking behaviors in a
project-based professional context and to validate existing conceptual models on both
musical information seeking and project-based work. Our research questions (RQs)
were:

• RQ1. What comprises musical information-seeking behavior of a professional musi‐
cian when executing a musical project?

• RQ2. Does musical information-seeking behavior relate to specific project phases?
• RQ3. Does the professional’s information seeking behavior identified in this study

fit the conceptual model of Lavranos et al.?

2 Method

2.1 Case

In this case study we explored the information seeking behavior of a professional musi‐
cian in the context of a musical project. This project, named ‘Falco’, was initiated,
conceptualized, and executed by the second author, a professional Dutch pianist with
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over 25 years of experience in popular, jazz, and improvised music; we will use the
initials ED in the remainder of the article to refer to him. The core of the project consisted
of both compositional and recording activities for a solo-piano album (i.e., Compact
Disc). Although the production of an album has become a rarity in the musical domain
[13], it still is regarded an important musical achievement for professionals [14]. As the
work central to the project included various musical creative activities such as compo‐
sition, improvisation, performance, recording, listening, and analysis, it was seen as
good practice for exploration. For two other reasons, it was appealing to examine the
project in depth. First, it was a solo piano project, which is a type of project that is highly
valued by peers in the musical domain. Second, the project was crowdfunded, which is
a relatively new and emerging way to obtain project funding [13]. In a crowdfunded
project the originator of the project informs on a regular basis the funding crowd. This
information was taken as additional source of data for the analysis (i.e., triangulation).
The musical project took about eight months. During the project three recording sessions
were conducted.

2.2 Procedure

We followed a two-step interview procedure [15, 16]. First, we conducted a narrative
interview to reveal project phases and corresponding information seeking behavior on
a general level. Second, we added a semi-structured interview to identify information
seeking activities per phase. We compared results of the first interview to existing liter‐
ature on conducting projects in artistic domains [12]. The first part of the second inter‐
view included a member check to improve narrative accuracy of the results. The second
part of that interview specifically focused on revealing musical information needs and
activities in the context of the project. We compared the results with the conceptual
model of Lavranos et al. [3].

We used other sources to triangulate data. We analyzed the weblog facility of the
crowdfunding site used by the musician to inform the ‘funding crowd’ to validate project
phasing. Furthermore, we read an autobiographical work [17] and a personal profes‐
sional website to verify musical background variables.

3 Results

In this section we first present identified information seeking behavior. Subsequently,
we categorize musical information needs and activities and relate these to project phases.

3.1 Musical Information Seeking

Within the context of the project ‘Falco’, we identified various musical information
seeking activities. Some of them were intentional, planned, and goal-directed (see, for
example [1, 18]). Other activities started with an obscure impetus and not necessarily a
need that resulted in data-driven, opportunistic searches for musical information. We
first present the goal-directed information seeking activities identified in this case.
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In this musical project, goal-directed searches for musical information mainly
focused on finding information about inspiring musicians. Most information seeking
activities aimed at retrieving information on Falco, the central theme of the musical
project. Falco was an Austrian musician, poet, and songwriter whose life fascinated ED:
“Falco was someone whose life was uncompromising.” This feature made him someone
to feel a kinship with. “After seeing a movie about his life, last summer [2015], I wrote
the solo piano piece ‘Falco’. That song was also the motivation to write other new piano
music, which altogether led to the idea to start the solo CD project.” The interest for
Falco resulted in a hunger for information about the artist. “I can’t control myself. When
a topic fascinates me, I can become absorbed by it.… I searched the Internet. For
instance, I checked Amazon on written resources on Falco. I searched for interviews,
websites.” ED also visited Falco’s birthplace Vienna, a trip he characterizes as “a
pilgrimage to the places which are connected to Falco.” The information gathered both
in the virtual and real world inspired ED not only to write music, but to write a booklet
for the solo piano album as well. For the latter, information had to be reliable and correct.
On trustworthiness of (social) network sources ED for instance mentioned: “I always
pay attention to the ‘tone’ of the site. This tone should be serious.”

Another example of goal-directed information seeking was our search for informa‐
tion on Canadian piano player Paul Bley. ED started listening to this pianist again at
some point in the middle of the project for no specific reason. Since ED had already
planned to visit Canada for another musical project, he initiated the idea for meeting the
pianist. Unfortunately, beginning January 2016, Paul Bley passed away. This tragic
moment stirred up ED’s interest in the musical work and life of Paul Bley and it was an
incentive to deliberately search for music and information on the pianist. Besides using
Google as a starting point to search information, ‘direct’ searches in musical sources
like YouTube, Amazon, and Facebook were an important strategy to retrieve interesting
information. For ED, ‘Facebook Appreciation Groups’ like those related to Paul Bley
were important sites to find information. They contain links to other sources like inter‐
views and music.

Both examples of goal-directed information seeking show that ED deliberately
searched for information. However, the needs for information that underlay the infor‐
mation seeking activities were not related to severe problems that could jeopardize the
progress of the musical project. Information needs were most related to curiosity and
seen as influential to project content. “In the process of deciding what to record and what
to improvise, I have listened much to free improvisation. To broaden my horizons. I
started listening to Paul Bley, but I also started listening to Andrew Hill and Jasper van
‘t Hof. People who play a lot ‘in the moment’ and ‘from the moment’. And I have taken
over principles.”

From the beginning of the project up to and including the recording sessions ED
searched for solo piano music. As mentioned earlier, this was often intended and ‘goal-
directed’ (for example, looking for music of a specific pianist or composer). However,
ED regularly searched for solo piano music and information on this type of music in an
opportunistic way. This was done both online and offline. The offline search included
‘old fashioned’ searches in record stores, a dying breed in retail business. Such searches
for instance resulted in examples of how solo recordings sound. Interesting information
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regarding sound was shared with the sound engineer. It could eventually lead to choices
regarding sound.

3.2 Project Phases

The project phases as described in Fig. 2 can be regarded as ‘anchors’ to describe project
activities. On a global level we concluded that the present musical project followed the
sequence of the four phases. However, when analyzed in depth an iterative ‘back and
forth’ phasing was a more accurate characterization of how the project ran. Especially
between the concept phase and the realization phase iterations were common. The real‐
ization phase included the recording, selection, and producing of album tracks; the
completion of the album definitely marked the end of this phase. Since the recording
included three sessions, ED could (and did) decide to compose new material and alter
existing compositions. New ideas (based on incidents) resulted in new material. The
Paul Bley case described earlier is an example of this. Also activities between the prep‐
aration phase and the concept phase alternated. During the concept phase it became clear
that the crowdfunding campaign was more successful than expected. The result was that
a double album could be recorded. This success opened up new prospects for ideation
and conceptualization of the musical product (e.g., to define a different sound for each
album). The evaluation phase was clearly a demarcated end of the musical project and
included reflection activities in addition to evaluation.

3.3 Validation of Models

The stage model of Lavranos et al. (see Fig. 1 for the legend) helped to identify infor‐
mation needs and subsequent information seeking behavior (Stage B) in the context of
a musical creativity project (Stages A to C). Information needs (B1) in the present
musical project were mainly ‘personal’ (i.e., cognitive and affective) and they were not
perceived as ‘problems’ or ‘threats’ to the project’s progress. Instead, they were regarded
the starting point for seeking ‘inspiring’ and ‘musically enriching’ information. Music
information resources (B2) used to find information were both digital (i.e., internet) and
conventional (e.g., record stores). Barriers related to the information seeking process
were not mentioned (B3). Goal-directed searches (as part of Stage B3) were mainly
related to the concept phase of the project. Opportunistic searches were part of the prep‐
aration, concept, and realization phases of the project. ED described the motives for the
musical project. He wanted to record a solo piano album, got inspired by the artist Falco,
and started a successful crowdfunding campaign (cf. Stage A). He also elaborated on
the outcomes of the musical project: (a) a double album and (b) additional services (e.g.,
a private concert) and products (e.g., a custom made composition) for those who finan‐
cially contributed to the project (cf. Stage C).

Lavranos et al.’s stage model suggests linearity in creative musical projects.
However, our data shows that the nature of a creative musical project is highly iterative,
which in our view should be emphasized in their model.
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4 Discussion

In this case study we analyzed information seeking behavior in the context of a profes‐
sional musical project. It validated a conceptual information seeking behavior model for
musical creativity and a model for project-based work in the domain of the arts. Our
study showed that, within a professional project-based work context, musical informa‐
tion seeking is a constituent of project work. Information seeking in this case study
consisted of goal-directed online searches in serious social network sites and websites
and opportunistic, data-driven searches in both online and offline music information
stores and databases. Information needs were present, though not always regarded
‘problematic’. Not solving these information problems would most likely not jeopardize
the progress of the musical project. As such, information problem solving or information
seeking in musical projects of professionals might be not as important as one would
expect. Expert professional musicians seem to have clear ideas on what to create and
probably can rely to a large extend on their own ‘resources’. In such cases, seeking for
additional information is not a vital necessity. For musical students and amateur musi‐
cians this might be different. For them new musical information can be valuable for
learning [4, 11].

This case study further showed that musical information seeking is something that
is part of the ‘daily repertoire’ of an expert professional musician. Today, musical infor‐
mation is abundantly present on the internet and musical experts seem to make use of
this presence. They often aimlessly go through it, seeking instances of creativity in order
to get inspired. However, the question is whether this information seeking behavior is
efficient and effective. It might be interesting to find out whether ‘efficiency’ and ‘effec‐
tivity’ is relevant in the context of creative work. Does having contemporary knowledge
and skill about searching information in present-day professional musical databases for
instance have a positive effect on creative processes and products? Future research could
aim at revealing effects of musical information literacy on musical creativity.

Project-based work is a predominant way of work in music. This contemporary case
showed that ‘phase-related’ activities in contemporary professional projects can alter‐
nate. Analytic, design, and developmental activities interchange during a project,
making it iterative. Information seeking (both goal-driven and opportunistic) can be part
of all project phases, although it is mainly manifest in ideation and conceptualization
phases. Our study further aimed to validate the conceptual work of Lavranos et al. [3,
8]. The study showed that their model is helpful to analyze and describe professional
musical creativity in projects. However, iterativity should be emphasized in their
model’s description. Future research should aim at generalizing our findings to other
types of musical projects and other kinds of musical work.

This case study was a first attempt to understand information seeking behavior of
professional musicians. However, several limitations applied and should be addressed
in future research. First, although the retrospective interview data provided good insight
in information seeking behavior of the professional musician, this insight could be
improved when interview data is complemented with data collected by means of a diary
instrument and computer log files. Second, such triangulation of data could be repeated
in a study where several musical projects of one professional musician are studied. Third,
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projects of various musical artists could be studied in multiple case study designs. Since
musical creativity among musical genres differs [19] this is an important step to gener‐
alize findings.

5 Conclusion

Our study shows that ‘seeking creativity’ is in the first place an introspective endeavor
for a professional musician. However, it also indicates that seeking musical information
and inspiration online is an increasingly important activity in contemporary musical
work. Insight in how experts solve musical information problems can be valuable for
aspiring musical professionals. Knowing efficient, effective, and enjoyable ways to solve
musical information problems in a professional context may positively effect the quality
of creativity. We, therefore, advise continuing research on solving information problems
in professional musical contexts as it can provide the necessary input for musical infor‐
mation literacy learning-teaching trajectories at music schools, conservatories, and
professionalization programs.
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Abstract. This paper provides a detailed view of the impact of a research methods
training program (Institute for Research Design in Librarianship, or IRDL) on librar‐
ians’ research and practice related to information literacy. Participants identified the
following benefits: improvement in research confidence, improvement in capability
to interpret published research, improvement in capability to design and conduct
research, improvement in capability to perform job responsibilities, a supportive
network of librarian researchers, and career advancement.
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1 Introduction

Information Literacy (IL) is one of the most extensively researched and published topics in
academic library research. In a recent study that examined articles published in the Journal
of Academic Librarianship in the past decade [1], IL was the most popular topic, covered
by more than one-fifth of the articles, investigating a wide array of issues such as instruc‐
tion, assessment, perceptions, attitudes, interpretation, and skills. Given the significance of
IL in academic library research, it is essential that IL librarians be competent and confident
in interpreting published literature and applying it to inform decision making, and
conducting research and contributing to the knowledge growth of IL. Research methods
training/education has been identified as an effective way to equip librarians with the knowl‐
edge and skills to engage in research. In this study, we seek to examine the impact of a
research methods training program on librarians’ research and practice related to IL.

2 Literature Review

The brief literature review focuses on two areas: importance of academic library research,
and barriers to librarians’ research engagement. The purpose of the literature review is to
provide a context for this study, demonstrating the necessity of understanding the value and
impact of research methods training, particular with regards to IL related research and prac‐
tice.
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The importance of research in academic libraries is widely acknowledged. As early as
1972, Association of College and Research Libraries (ACRL)’s “Joint Statement on Faculty
Status of College and University Librarians” highlighted librarians’ research roles in both
professional interests and work responsibilities. Research serves to create new knowledge
and therefore contribute to the growth of librarianship, and it is needed to improve problem
solving and decision making in the workplace, to make professional practitioners critical
consumers of the research literature, and to better equip librarians to provide optimal infor‐
mation services to researchers in other fields [2].

In their foundational article about the role of research in librarianship, Hernon and
Schwartz [3] stated that research “can and should provide insights and guidance into how
well library programs, services, and collections function, especially in making libraries more
responsive service organizations” (p. 102). An analytical examination of librarianship
through research fosters growth, curiosity, awareness and promotes new learning. Neal [4]
emphasized the need for librarians to pursue research that advances knowledge at the indi‐
vidual, organization, professional, and national levels. Perkins and Slowik [5] reviewed
ACRL’s “Standards for College Libraries” in the past half-century, and pointed out that the
professional standards have clearly confirmed the importance of inquiry and research activ‐
ities such as scholarly publication, presentation of papers and reviews of books, and set the
line for determining research quality of academic librarians so that their world could be
more easily translatable to the academic community as a whole. The specific benefits of
engaging in research are also well-documented in the literature. Such benefits include job
promotion, personal acknowledgement, enriched relationships with teaching faculty,
increased ability to change and identify/solve problems, and improve library services and
programs [6].

Despite the recognition of the value for librarians’ conducting and applying research, it
appears that research has not been sufficiently involved in library practice. The library
profession was criticized for being overly focused on practice and lack of research-minded‐
ness. One study analyzed the contents of 1,880 articles in library and information science
journals and found that only 16% “qualified as research” [7]. The gap between research and
practice is so concerning that the 2016 Annual Conference of the Association of Library and
Information Science Education dedicated its prestigious President’s Panel to address this
issue [8]. There are a variety of barriers that hinder librarians engagement in research, such
as lack of time, unfamiliarity with the research process, lack of support (both moral and
monetary), lack of access, lack of confidence, discouraging jargon, inadequate education in
research methods, and lack of motivation [9]. Researchers have called for more endeavors
to explore how to overcome these barriers and gradually bridge the research-practice gap in
librarianship [10].

Among these proposed solutions to bridge the gap between research and practice, a
common theme is establishing a mutual understanding of research among researchers and
practitioners so that they can better communicate with each other. A reasonable path leading
toward such a mutual understanding is research methods education/training. Offering formal
research methods courses in Library and Information Science (LIS) degree programs can
enhance practitioners’ understanding and appreciation of the practical value of research and
equip them with necessary knowledge/skills to interpret/conduct research to solve problems
at work [11]. Numerous studies have examined the efficacy of research methods courses for
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LIS students, primarily from two angles – topics covered and perceived usefulness.
However, little research exists to investigate research methods training for working librar‐
ians, such as how the training is implemented, what is the curriculum, and what is the
impact of the training on librarians’ work, particularly their work related to IL, a topic most
widely researched and published in the academic library literature. We seek to fill this void
by studying how the most prominent research methods training program for academic
librarians in recent years, the Institute for Research Design in Librarianship (IRDL), influ‐
ences librarians’ research and practice related to IL.

3 Institute for Research Design in Librarianship

Institute for Research Design in Librarianship (IRDL) is a federally funded three-year
project that aims to provide research methods training and support for academic librarians
in the US. In the summers of 2014, 2015 and 2016, IRDL gathers a group of twenty to
twenty-five academic librarians from around the country who have written research
proposals and been selected through a competitive process, and provides them with nine-day
intensive training on research methods. The training program consists of expert instruction,
small group activities and one-one-one consultation between instructor and participant. The
learning objectives of the program include:

• Write effective research questions and hypotheses
• Choose an appropriate research design for a library science study
• Conduct a literature review
• Explain the conceptual logic behind various data collection approaches and describe

the rationale for selection of specific methods
• Identify appropriate sampling strategies for research projects
• Use and apply commonly used qualitative data collection methods
• Assess and apply different qualitative data analysis options
• Design and implement a survey
• Understand survey data management
• Explain various analytic options for surveys
• Understand basic principles of mixed methods research design
• Choose an appropriate research dissemination forum
• Write and disseminate an effective research report
• Access and participate in the Institute’s virtual community and related networks for

support during the research process.

In the following academic year, participants continue to receive support in conducting
their research and preparing the results for dissemination. Each month, an hour-long online
meeting is held for IRDL participants to share updates and connect with each other. They
can also communicate and interact with each other via a closed Facebook group titled “IRDL
Scholars”, and via Twitter using the hashtag #IRDL. Among the 46 IRDL participants in
2014 and 2015, 28 were engaged in research related to IL. A qualitative survey study was
conducted among them to explore how IRDL has impacted their research and practice.
Details of the methodological design are presented in the next section.
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4 Methodology

A qualitative survey was chosen as the methodology because we intend to capture a nuanced
view of IRDL’s impact on IL research and practice. The survey asked IRDL participants to
recall their experience in research and professional practice since the conclusion of IRDL,
and describe three most memorable incidents where they strongly felt the benefits of IRDL.
These incidents could be about any aspect of their research and practice, such as conducting
research, reading and interpreting the literature, publishing and presenting, accomplishing
job responsibilities, networking, and making career advancement. When describing each
incident, the participants were asked to provide the following details – When did it happen?
What was the context? Which particular aspect of the IRDL experience did they find bene‐
ficial in that incident? How were the benefits manifested? They are also welcome to provide
any other details that could illustrate how they found their IRDL experience beneficial in
that incident.

The survey was administered online via Qualtrics. It remained available for three weeks,
and a reminder was emailed to all participants one week before the survey conclusion. No
monetary incentives were provided, however, it was stressed in the study invitation that the
participants’ input would be critical to uncovering how research methods training can help
address obstacles in conducting and publishing IL research, enhance IL practice, and
connect IL research with practice for broader impact.

5 Findings

A total of 20 survey responses were received, representing a 71.4% response rate. The
survey respondents were working on a variety of IL-related research projects as part of their
participation in IRDL. Table 1 presents an overview of their research topics and the research
methods they used.

Thematic analysis was conducted to analyze respondents’ qualitative descriptions of how
IRDL has impacted their research and practice related to IL. The following themes arose from
the analysis:

• Improvement in research confidence. Exemplar quotes:
– “I think one of the huge benefits of IRDL is deeply personal. I feel far more

confident as a researcher and even in my own work. I understand research methods
and concepts that I did not previously understand and the way I speak to faculty
at my institution has changed.”

– “Immediately after completing the institute, I felt more comfortable reading the
professional literature and analyzing in terms of “what questions were asked” and
“were those questions effectively answered?” While I cannot point to one specific
aspect of IRDL, I believe that generally the ability to discuss, critique, and analyze
research methods increased my confidence and lowered any cognitive barriers that I
may have had before IRDL.”

• Improvement in capability to interpret published research. Exemplar quotes:
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– “When reading through supplemental literature, I was able to identify bad
research. It also allowed me to eliminate certain studies from my lit review. Before
IRDL, I could not identify bad research in the field.”

– “At the ACRL conference following IRDL, I noticed myself gravitating toward
posters and presentations that had more rigorous research methods, something I had
avoided in the past. I was able to competently speak with the authors of those studies
about their methods.”

Table 1. Respondent’s research topics and methods

IL-related research topic Research methods
Civil engineering practitioners information management practices In-depth interview
Impact of messaging reference service both on perceived confidence in
information skills and interactions with a reference librarian amongst
undergraduate psychology students

Focus group and survey

Librarians’ practice of critical information literacy Survey with follow-up
interviews

Exploration of Vine videos for library instruction. Focus group interview
Why selected faculty teaching research courses and instruction librarians
work together and why others do not

In-depth interview

How undergraduate students value the threshold concepts outlined in the
new ACRL Framework

In-depth interview

How academic librarians make decisions about their information literacy
instruction practices

In-depth interview and survey

University and library experiences of international students In-depth interview, survey, and
photo diaries

How academic librarians integrate mobile devices into the design of
information literacy instruction, and the impact on student engagement

Survey and observations

Information literacy and critical thinking/higher order thinking skills Concept Mapping (combines
qualitative and quantitative
methods)

Academic library use of foreign-born students Focus group interview and
survey

Impact of activity-based learning exercises in information literacy
instruction in live, online classes, on information anxiety

Survey

Barriers impacting data literacy in human subjects research settings In-depth interview
Impact of frequent and early engagement through course design centered
on information literacy and critical thinking on academic outcomes for new
student athletes

In-depth interview, survey

Information literacy of Doctor of Physical Therapy (DPT) students during
the didactic and clinical portion of the DPT program

Survey and content analysis

Information literacy of urban public university students Survey
Effectiveness of activity-based learning in reducing information anxiety in
the live, online classroom.

Survey

Faculty Conceptions of Information Literacy In-depth interview
Information seeking behaviors of nursing students in clinical courses In-depth interview and survey
How social identity influences the research behavior of distance graduate
students

In-depth interview
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• Improvement in capability to design and conduct research. Exemplar quotes:
– “When it came time to plan and conduct my focus group last month, I had a good

understanding of how the group should work, thanks to the simulation we had
during IRDL. The textbook I received at IRDL was also helpful in planning the
focus group. I was able to train my research partner on note taking techniques. I
knew how many group members I needed (I got six), how to seat them, and how
to warm up the group before questioning. The result was a very successful focus
group!”

– “I decided to include an incentive to research participants in my project. My library
agreed to procure a Kindle Fire for me to give away to one participant (via lottery
drawing). I remember a couple discussions of participant recruitment strategies at
IRDL and I actually specifically got the idea for doing a lottery drawing from one of
the instructors. These helped when thinking about how to get participants for my
research.”

– “Working on a different project for Assessment in Action (that I started before IRDL)
- after IRDL, I had a much better idea of how to focus a broad social science research
project, define a population, and identify the correct method for analysis. The instruc‐
tion at IRDL all helped me immensely with this project.”

• Improvement in capability to disseminate research. Exemplar quotes:
– “I was able to write an article about research methods with 3 others in the cohort.

It was the training and the networking that allowed me to do this.”
– “I was accepted to present at a conference based on the knowledge gained at

IRDL.”
• A supportive network of librarian researchers. Exemplar quotes:

– “After I wrote a draft of my screening questionnaire, I sent it around to my cohort
for feedback. The changes they suggested made a vast improvement to it. It was
already better than it would have been because of the IRDL instruction, but the
collective expertise made it even better.”

– “In planning a panel proposal for ACRL 2017, I asked one of my IRDL colleagues
to participate. I would not have known she had the expertise in this area, or known her
at all, if not for hearing her describe her IRDL project.”

– “At one point during this research I was starting to feel really overwhelmed. It’s been
a lot of work, I never really feel like I know what I’m doing, and it’s easy to get
discouraged when things don’t work out the way you expect. So at that point, I
emailed about 4 friends from the institute about how things were going. This was
really helpful because they all knew what I was doing and were in similar situations.
So I could hear how they were doing and they also provided helpful feedback for me.
After talking with them I didn’t feel as alone and was encouraged to keep going.”

• Improvement in capability to perform job responsibilities. Exemplar quotes:
– “Once I returned to my institution I recognized the immediate benefit of my

training manifest in my teaching. I teach several library one shot classes for grad‐
uate students in sociology, economics, and business. The material I learned at
IRDL readily transferred to teaching graduate students and undergraduate students
how to do better searches for literature reviews. For example, I showed them how
to do searches isolating the kind of methodology and research design used to study
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a particular theory, community, or organization. I called it methods and research
design searching.”

– “When I returned to the university I worked at and attended a faculty meeting. I real‐
ized that I had a new way to connect with faculty and I could build new relationships
by discussing my research and seeing if there were possibilities for collaboration.”

• Career advancement. Exemplar quote:
– “Not long after attending IRDL I applied for a new position with a focus on

assessment. In this interview process it was very clear to me how much my IRDL
experience had prepared me to take on an assessment role. I was able to apply
what I had learned at IRDL to communicating how to approach a structured and
rigorous inquiry project. I have no doubt that IRDL prepared me to advance in
my career. Since that time, I have used the skills I learned at IRDL on a daily
basis–so what I noticed in the interview process I have been able to implement in
my new position.”

6 Conclusion

Through an in-depth examination, this study has shown that librarians benefited from IRDL
in a variety of ways in their research and practice concerning IL. We hope this paper will
further the professional understanding of the role of research methods training in advancing
research and practice for IL librarians, and yield insights on designing effective research
methods training programs that will promote research-mindedness among IL librarians, lead
to the enhancement of research and scholarship in IL, and support more evidence-based IL
practice that ultimately benefits our user communities.
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Abstract. Nowadays, preschool children are growing up at ease with technology
and become familiar with the use of digital devices such iPads, tablets, computers
and mobile phones very early in their lives. Therefore, children are expected to
develop different literacy skills [1]. The aim of the study is to explore the use of
digital tools by preschool children. The results of the study contribute to a better
understanding of how children cope with visual and textual searching, provide
useful feedback on how to encourage children to become lifelong learners and
further our understanding of age differences in children and adult learning along
with the impact of ICTs on children’s learning.
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1 Introduction

The daily use of digital technologies of the children of the 21st century has an impact on
their reading and information seeking behavior. Digital devices offer more reading
opportunities to children and they can develop better literacy skills [2–4]. According to
Snow [5] children must be able to “decode” letters and words, learn to sustain their
attention, acquire new words, understand their meaning, and follow the plot. All these
literacy skills can be fostered with the use of digital devices such as tablets, computers,
and cellphones.
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2 Literature Review

2.1 Information Literacy for Digital Natives

Children under the age of eight enjoy playing with digital technologies and there is a lot of
discussion on the effectiveness of digital devices on the information literacy (IL) skills of
young children. Vanderwater et al. [6] studied media use among US children aged zero to
six. More than, 75% of children watch television, videos and DVDs for approximately one
hour and 20 min and children of five to six years old use computers about 50 min every day.
According to Livingstone’s [7] national report on UK children, preferable activities on
digital devices are games, listening to music, visiting familiar websites, the production of
photographs and videos. Livingstone [7] reports that children prefer the digital tool that is
mostly being used by their parents and that the interface design is important for them.
Digital tools offer a more “fun” way of learning. Froes [8] expanded the definition of IL to
playful literacy. “Playful literacy is defined as the ability to use, interact, relate, communi‐
cate, create, have fun with and challenge digital tools through playful behavior” [8, p. 48].

Blanchart and Moore [1] argue that “digital literacy includes not only traditional emer‐
gent literacy skills like reading and writing, but also the psycho-motor skills needed for
keyboarding and cell phone use and the problem-solving skills needed for navigating
Google sites and using iPhone apps” [1, p. 14]. So, parents and educators need to support
children to become lifelong learners. Guernsey, Levine, Chiong and Severns [3] highlight
that parents, children and educators must know how to use “technology to strengthen their
interactions with each other and improve children’s familiarity with sounds, words, language
and knowledge” [3, p. 2].

2.2 Digital Devices in Kindergarten

Computers and digital tools in general are frequently used in formal education, though there
is a research gap in the use of digital devices in early childhood education [9]. Kindergarten
children are more familiar with visual and auditory information than textual sources [10]. In
this context, digital devices can be used as tools to promote this type of learning. There are
not many studies focused on how children around the ages of four to seven search for infor‐
mation and what strategies they use.

Digital tools can be used in kindergarten and offer well-designed activities have a posi‐
tive impact on children’s skills [11, 12]. According to Biancarosa and Griffiths [13] digital
“technology can be conceptualized as affording tools that teachers can deploy in their quest
to create young readers who process the higher levels of literacy skills and background
knowledge demanded by today’s information-based society” [13, p. 139]. A case study in
New Zealand showed the impact of smart devices as learning tools on the capture and eval‐
uation of children’s learning stories [14].

2.3 Learning Through Digital Devices

Children, especially at young ages, learn more easily when they listen and see something.
Balat [15] studied the relationship between learning styles and the level of basic concept
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knowledge of 176 preschool children in Turkey. The data indicated a strong relation
between learning style and basic concept knowledge.

Unfortunately, parents and educators are skeptical about the use of digital tools as
means of promoting learning. One of the few studies on the usage of mobile devices and
apps of children aged four to seven year old showed that they had limited access to
mobile devices mainly for playing games. However, kids used the devices for other
activities such as taking/viewing pictures, placing calls, listening to music, and taking/
watching videos. The research also showed that children, especially seven year olds,
learnt from mobile usage (vocabulary, letter identification and rhyming) [16].

It has been proved that digital tools can foster young children’s basic literacy skills
such as letter writing, sight words, spelling, vocabulary, comprehension, ability to
understand and tell stories, and grammar [3, 17–19]. Bird [12] investigated the activities
that engage children in preschool classrooms through video recordings, observations,
children’s drawings, digital photographs and discussions. Findings indicated that chil‐
dren engage in a wide range of activities such as social, exploring the technology,
capturing an event and imaginative play.

Mathematics and other subjects can be more attractive and more easily learnt through
the use of digital tools [20, 21]. Digital tools have been effective on the cognitive skills’
development of young children [22–24]. Kucirkova, Messer, Sheehy and Panadero [23]
found that iPad story-making apps have a positive impact on children’s individual and
collaborative engagement and problem-solving skills. Lieberman, Bates and So [22]
reported that digital media products have a positive impact on a plethora of cognitive
skills like observing, thinking, collaborating, creativity and problem solving. Similarly,
Couse and Chen [25] videotaped 41 kindergarten children drawing with tablets. The
results proved that tablets have a positive impact on children’s learning and engagement.

Lieberman, Fisk and Biely [26] categorized digital games according to the experi‐
ences they offer to young children. Well-designed games can foster children’s learning;
poorly designed games can be time-wasting, and very poorly designed games can harm
children’s learning, skills and health.

2.4 Digital Devices at Home

Tablets, computers, iPads and smartphones are part of a modern family’s daily life.
According to Livingstone et al. [27] family’s income and parents’ education affects
parental mediation of digital devices’ use. A recent study conducted in Bulgaria by
Shahbazyan, Hajdinjak, and Kumanova [28] showed that parents do not seem to under‐
stand the beneficial role of digital tools and do not encourage the digital literacy and
critical thinking of their children. Parents who adopt effective strategies can support the
emergent literacy of their children [29, 30]. Rideout et al. [31] reported that US families
allow their children to play with digital media to keep them occupied. Nevertheless,
digital tools offer social interaction among children and their families. The study of
Verenikina and Kervin [32] indicated strongly social interactions among young children
and their families as parents become part of their children’s imaginative play.
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3 Current Study

3.1 Methodology

The main aim of the current research was to address the following question: how do
preschool children aged four to six years old engage with digital tools? This research
question formed the research goal that was to study the use of digital tools by preschool
children, aged four to six years old, and to depict what they usually do when they are at
school, at home and at the library. To address the objectives of the study a qualitative
methodological framework was applied aiming to capture as many aspects of the child‐
ren’s digital tools’ use as possible and to view the topic from their perspective.

Semi-structured interviews with the preschoolers were the main data collection tool.
The reasons that forced such a decision on the specific form of interviews dealt with the
fact that this type of interviews best suited the aim of the study, as they provide the
researcher with the opportunity to ask additional questions that rise naturally from the
interview data. The interview guide consisted of three sets of questions aimed at gaining
data on what children do at school, home and at the library when they use digital tools,
and how they feel about them. The sample consisted of sixty-one children who attended
public and private kindergarten schools in Greece. Children participating in the research
were aged four- to six-years old. Each interview was recorded using a voice recording
device and transcribed to gain a more holistic picture of what happened during the
interview and to make sure that crucial pieces of information were not missed.

The grounded theory approach, as developed by Strauss and Corbin, was adopted
for the analysis of the interview data. The Grounded Theory approach, inductive in
nature, uses a set of techniques to try to discover and capture human behaviour with the
purpose of developing theory about a phenomenon [33, p. 24]. The Atlas.ti software was
utilised to facilitate data analysis in organizing the interviews, searching, retrieving,
comparing segments of data, constructing concepts and building networks to depict
diagrammatically data relations.

3.2 Results

Interview results were grouped around three main categories. Data on what children do
at school, at home and at the library.

At School. Answers varied to the question of what types of digital aids the children
used at school. Some children did not have any digital aids such as PCs or tablets at
school. In cases where a digital aid was used at the school, it was a PC. In some cases
children referred to the use of a mobile phone that belonged to the teacher. Some children
also were not able to answer the question and provided yes or no answers. One child
said:

“we use the PC and sometimes the teacher’s mobile phone when she wants us to see something”
(Gabriella, age 5,5)

Children gave a variety of answers to the question of what they usually do when they
use digital aids at school. They play games, watch movies, photos, videos, TV. Apart
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from leisure, digital aids were also used for educational reasons such as watching videos
or photos from the earth or space or play some kind of educational games, for instance
a game with letters (Fig. 1).
In the question of how long they engage in such activities, children seem to be confused.
One child mentioned:

“Q = how long do you use digital aids per day? A = For 15 h, Q = That is little time or lots of
time? A = A little time” (Giannis, age 5).

In the question about how they feel when they are engaged in activities involving the
use of digital aids, the majority of the children answered that they feel “good”, “great”.
One child commented “it makes me feel happy” (Aggelos, age 5). Another added:

“it feels like I am listening to music” (Anna, age 5).

To the question of why they like to use digital aids a child responded:

“because it contains lots of games” (Mary, age 5).

To the question of whether they want to use digital aids at school alone, with peers or
the teacher, most of the children commented that they preferred to get involved in group
activities with their friends and the teacher.

When children were asked if the digital aids help them with their learning, most of
the children answered yes although some of them gave a negative answer. One child
added:

“Initially I might not know a game then I play it and I learn how to use it” (Mary, age 5).

At Home. Children reported the use of a variety of electronic devices at their homes
such as PCs, tablets, laptops and mobile phones. At home children seem to engage in
the same activities, as they do at school, when using electronic devices, like watching
videos, photos, listening to music and playing games. When asked how many times per
week they are allowed to use the electronic devices most of the children replied once a
week or only at weekends. However, as shown in the following diagram children
provided a set of different answers (Fig. 2).

Fig. 1. The use digital aids at school varies from an everyday activity to once or twice per week.
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Fig. 2. Digital devices use at home

Children commented:

“Q = Do you play in the evenings after school? A = No, only on the days I do not go to school”
(Antonis, age 5)

“I do not play every day, I play only I get bored with TV” (Alkisits, age 5)

“I play with my mum’s mobile phone. Everything is difficult on the PC. I play at nights” (Evan‐
gellia, age 4,5)

Maria who is six years old commented that she plays with the tablet any time she can
find it:

“I do not play only on weekends, I play anytime I can find it” (Maria, age 6).

When children were asked who showed them how electronic devices work, they replied
their parents, the father, the mother or their brothers and sisters. In the majority of the
cases it seems that it is the father who takes the role of showing the child how tablets,
PCs or mobile phones work. However, quite a few of the respondents commented that
they were self-taught without requiring help by an adult (Fig. 3).

Fig. 3. Who showed you how it works?

The following remark indicates how children manage to learn how to use the new tech‐
nologies by themselves. Anna commented that nobody taught her how to use the tablet.
She learnt by watching and observing her sister playing.
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“Q = Who showed you how it works? A = I watch my sister playing” (Anna, D. age 5)

Moreover, there were two cases where children replied that their grandparents taught
them to use digital aids.

Children said that they use digital aids mostly alone at home, sometimes accompa‐
nied by their brothers and sisters if there are any. Some children commented that the
father is sometimes around to offer assistance in order to get through difficult rounds on
a game.

“Sometimes I play with my dad. When I have a difficult round he helps me win it” (Aggelos, age 5).

In the questions concerning the reading of fairy tales children said that sometimes they listen
to stories read by their parents on tablets and PCs. However, reading stories is something
they prefer to do in the traditional way by using a hard copy. According to the interview
data parents read fairy tales to their children mostly at night before bed time.

In the question “what do you prefer to do when you are with your friends - play with
them or spend your time on the tablet or the PC?” children provided three different
answers. Some of them commented that they like to do both; some others that they prefer
to use the tablet because “they like it” or because the tablet “contains lots of games”.
Others said that they prefer to play with their friends. It is quite remarkable that these
children when asked why they have such kind of preference provided some quite
concrete and interesting arguments commenting mainly on the enjoyment of the inter‐
activity.

“I prefer to play with my friends because I am having fun with them” (Giannis, age 5).
“I prefer to play with my friends because on the tablet you just play alone” (Mihaela, age 5).
“I prefer to play with my friends because I love my friends” (Alkistis, age 5).
“I prefer mostly my friends because the tablet will ruin my sight!” (Anna, age 5).
“I prefer my friends because we play hide and seek” (Giannis, age 6,5).
“I prefer my friends because I never play with them” (Gabriella, age 5).
“I prefer my friends because we can find lots of games to play together” (Kostis, age 6).

At the Library. The questions referring to the children’s experiences in the library
provided us with limited data. It seems that the most of the children did not have much
experience of going to a library. Therefore, there was not much to tell about digital aids
in the library. The comment made by one of the children is quite remarkable:

“You need to get older in order to be able to go to the library” (Aggelos, age 5).

As shown in the following diagram (see Fig. 4) children mostly preferred reading
books and fairy tales, playing with their friends and toys, going to the books section and
taking out books.

One of the children’s remarks about why they like the library seemed like the appro‐
priate way to finish the results section of this article. Anna, age 5, commented:

“I like the library because I choose any book I want, without asking my mother, take it and read
it” (Anna, age 5).
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4 Discussion and Conclusions

Research findings revealed certain themes arising from the data that can be summarized
as follows. Interview data suggested that children were familiar with digital tools and
devices. Children 4 to 6 years old seem to love digital tools such as tablets, PCs, and
smartphones. Greek households are digital-tools-rich. Children seem to love the use of
these tools as they relate them to entertainment, fun and playing games. They reported
that they make them feel good when they achieve something and ultimately happy.
Children noted that they would like to have access to more media at school and use them
in collaboration with their teachers and classmates. The children were engaged in a
variety of activities when using electronic devices, like watching videos and photos,
listening to music and playing games. These results seem to support the finding of other
studies [16, 27]. Apart from leisure, digital aids were also used for educational reasons
such as watching videos or photos. Interview data revealed that children preferred inter‐
acting and playing games with friends instead of using digital media. Livingstone’s study
[7] reported similar results. Children also talked with enthusiasm about playing with
friends, doing creative or craft activities, engaging in sports or playing outside, playing
board games with their family or undertaking shared or solitary imaginative/fantasy
games at home. Children interviewed used the digital devices mainly at weekends or
vacations, depending on their parents’ rules and accessibility of such tools at home and
at school. In most cases, children learnt how to use these technologies from their parents
or older siblings and other family members. Children also learnt by observing their older
brothers or sisters.

Teachers ought to follow the rapid increase of technology and incorporate digital
devices in their classrooms. Klein, Nir-Gal and Darom [34] argue that educators must
change their role “from ‘teacher as information source’ to ‘teacher as guide and mediator
of thinking’” [34, p. 606]. Many studies demonstrate that kindergartens compared to
other grades do not fully exploit and derive benefit from the role of digital media on
children’s learning [35]. Teachers need to attend seminars on digital media use and
effectiveness and search for apps that can really foster different cognitive and literacy
skills.

Poor government funding is the main reason for low use of digital tools in Greek
kindergartens. The BOYD policy (Bring Your Own Device) can be adopted to allow
users to bring their personal device(s) to school that could be used to access online
resources or facilitate communication and productivity. Guernsey, Levine, Chiong &
Severns [3] propose that digital tools can be used to strengthen basic literacy skills, build

Fig. 4. The activities in the library
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background knowledge for children and become a tool to connect educators and parents.
Although, educators as the National Association for the Education of Young children
and the Fred Rogers Center [36] indicate that use of digital tools can be very effective
regarding children’s learning. However, early childhood teachers need information on
the use and the implications of using these tools in teaching young children. So, further
research is needed to explore the perceptions of educators in order to help them with
guidelines,

The current study investigated the topic of digital aids’ use from the children’s point
of view. Further research should gain a more holistic view by incorporating observations
along with interviews with teachers, parents or other family members in its process and
methodology.
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Abstract. This paper analyzes a series of digital literacy instruction programs
provided by Guangzhou Children’s Library and Guangzhou Library, the main
large public libraries providing services for children in Guangzhou. The paper
found that all the programs were presented in the forms of games and contests
that attracted learners and had good effects on expanding children’s digital
literacy experiences and skills. Some guidelines were developed to help public
libraries to successfully delivery digital literacy training and services for children
in their communities including: making a good plan; identifying specific learning
outcomes; promoting to the public; cooperating with other organizations to
conduct digital literacy instruction; and, developing online digital literacy
resources.

Keywords: Digital literacy · Digital literacy gap of children · Digital natives ·
Public library · China

1 Introduction

Due to the rapid and continual development of digital technology, individuals are
required to possess growing classification skills in order to solve problems in a digital
environment. These skills are referred to as “digital literacy” [1]. Prensky [2] pointed
out that, nowadays, children are raised in a digital, media-saturated world; he called
these children “digital natives”. As “digital natives”, it is necessary for children to
possess digital literacy to survive and thrive in the digital age. Public libraries have
played an important role in helping children and people of all ages gain access to
computers and the Internet. They also have the responsibility to support digital
literacy for children to ensure their digital inclusion and empowerment. Guangzhou
Children’s Library and Guangzhou Library are the main large public libraries that
provide services for children in Guangzhou. Librarians in these two libraries have
developed a series of programs to deepen literacy skills needed for children to survive
and thrive in the digital age. The purpose of this paper is to analyze the characteris‐
tics of these programs to develop some guidelines for the digital literacy instruction
for children in public libraries.
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2 Literature Review

In recent years research has focused on the need for digital literacy given the arrival and
rapid dissemination of digital technology. Digital literacy can be defined as survival
skills in the digital era. It constitutes a system of skills and strategies used by learners
and users in a digital environment [1]. In addition, Gilster [3, p. 1] defined it as “the
ability to understand and use information in multiple formats from a wide range of
sources when it is presented on computers.” However, Buckingham [4] argued that
digital literacy was much more than the mastery of skills: children need to learn how to
locate and select materials, evaluate and use information critically, and understand how
these technological developments are related to broaden social, political, and economic
forces. Furthermore, Eshet-Alkalai [1] proposed a conceptual framework for digital
literacy that comprised of five types of literacy skills: (1) photo-visual literacy; (2)
reproduction literacy; (3) information literacy; (4) branching literacy; and, (4) socio-
emotional literacy. Likewise, Hobbs [5] believed that there were five essential compe‐
tencies of digital and media literacy that called on learners to access, analyze and eval‐
uate, create, reflect, and act.

According to these studies, digital literacy is perceived as a combination of tech‐
nical-procedural, cognitive, and emotional-social competencies. In our opinion,
digital literacy skills needed by children include the ability to use information and
communication technologies to find, understand, evaluate, create, and communicate
digital information [6].

Scholars of digital literacy studies have specifically drawn attention to the innovative
and productive potentials of literacy practices in the electronic environment where chil‐
dren are in and out of school settings [7–11]. For example, Shuker and Terreni [12]
explored the role of self-authored e-books as a vehicle for helping early childhood
professionals to engage young children in new literacy and language experiences. More‐
over, Flewitt et al. [13] discussed how iPads offer innovative opportunities for early
literacy learning but also present challenges for teachers and children. They found iPad-
based literacy activities stimulated children’s motivation and concentration. They also
offered rich opportunities for communication, collaborative interaction, independent
learning, and high levels of accomplishment for children. Similarly, Bekker et al. [14]
tried to figure out how to teach digital literacy and design thinking to children at primary
and secondary schools, with a particular focus on exploring tools that may support
children’s learning in these domains.

Some researchers tried to identify strategies for how to address possible challenges
related to digital literacy faced by all libraries or communities. Hobbs [5] focused on
studying some plans of actions for how to bring digital and media literacy education
into formal and informal settings through a community education movement. The
American Library Association’s (ALA) Office for Information Technology Policy
(OITP) Digital Literacy Task Force [6] released the final conclusions and recommen‐
dations for digital literacy programs and libraries, calling on library and information
science professionals to: increase investment in digital literacy; develop and sustaining
robust partnerships and collaborations; strengthen and expand research and assessment;
and increase access to digital literacy programming.
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However, little is yet known about digital literacy instruction for children provided
by public libraries in China. We conducted this study in order to explore characteristics
of digital literacy programs for children put forward recommendations.

3 Methodology

We employed a case study methodology in our study. We set up an assessment panel
from February 10th to May 10th, 2016, whose members included the directors of
Guangzhou Children’s Library and professors from School of Library and Information
Science, Sun Yat-sen University. Panelists reviewed different kinds of documents of
these digital literacy education programs, including:

• Statistics. For example, how many children or families attended programs? How
frequently these programs were held?

• Comments. Comments collected from children and their parents who attended the
programs.

• Photos. Librarians took several activity photos that recorded the programs.
• Reports. Including news reports and post-event reports written by librarians.

We interviewed three librarians who were responsible for running the programs. The
main purpose of these interviews was to investigate their experiences in helding these
programs.

We focused on the following research questions:

1. What elements of these programs can be utilized in other public libraries to deepen
children’s digital literacy skills?

2. What are the opportunities and challenges related to digital literacy instruction?

4 Digital Literacy Instruction Programs Conducted
by the Two Public Libraries

Digital literacy education offers a potential to maximize what we value most about the
empowering characteristics of media and technology while minimizing its negative
dimensions [5]. Librarians of Guangzhou Children’ s Library and Guangzhou Library
who are responsible for digital literacy instruction believed that it was important to help
children obtain digital literacy to learn language, mathematics, sciences and art. They
supported using digital technology to:

• learn language, such as manipulating word processing software to write and devel‐
oping skills to find and read e-books or digital media production;

• collect and evaluate scientific knowledge on websites;
• possess digital reading skills; and,
• use different kinds of applications to produce multi-media works, like pictures, vidio,

and e-books.
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Since 2013, the Guangzhou Children’s Library and Guangzhou Library have developed
several kinds of digital literacy instruction for children.

4.1 Computer Basics and the Internet Fundamentals Instruction

Although children do not need to be coaxed into adopting Internet technologies. Many
quickly acquire and advance their digital skills than their elders do. Yet, without guid‐
ance, children remain amateur users of information and communications technology
(ICT) skills. Guangzhou Library developed the “I’m the Mini-superman of Computer”
program to provide a computer basics tutorial and Internet fundamentals instruction.
This program provided training courses for children to learn computer and Internet skills
needed in today’s online environment including:

• the history of the Internet;
• an understanding of common ICT terminology;
• the ability to use basic features of software tools such as word processors and spread‐

sheets; and,
• the ability to save data, copy and paste, manage files, and standardize formats within

documents.

Over forty children ranging in age from ten to fifteen years attended the program. Some
children from poor families may have few chances to access a computer or the Internet
and lack the ability to access information resources or the knowledge to use these
resources effectively. As a result, librarians invited children from impoverished back‐
grounds, most of whom were migrant workers’ children, to participate in the program
to bridge these gaps.

4.2 Finding Books Instruction

The two libraries offered children a series of instruction programs about how to find a
specific book or books on a particular topic through the library catalog, self-service
stations, or social media. One such book locating activity was “Celebrating Monkey
Year and the Lantern Festival: Looking for Books Related to Monkey”. The event
focused on finding all the books with the word “monkey” in the title or the books on
monkeys. The goal was to improve children’s ability to find books by using the modern‐
ized self-service equipment in Guangzhou Children’s Library. Over thirty children
joined in the activity. The librarians divided the training into two parts. First, the librarian
introduced book location through content on PowerPoint slides. Then, he or she intro‐
duced retrieval methods by using pictures and examples. Children who could write or
type could use Guangzhou Children’s Library Catalog through its website or the multi‐
functional self-service retrieving machine. They could also follow Guangzhou Child‐
ren’s Library’ social media – We chat, named “Micro service hall” to use its biblio‐
graphic retrieval services. Those who cannot write or type could use the Little Yue Yue
automatic “Question & Answer” machine to find books. Each of the participants found
several books related to monkeys and, as a result, they received gifts from the libraries.
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This kind of book-finding activity was very popular among users. They spoke highly of
it because they not only had a good time but they also learned information literacy skills.

4.3 Tablet Training Courses

Guangzhou Library carried out a series of tablet training courses called “Small Tablet,
Great Experience”, that has been held four times. The courses aimed at teaching children
to learn some apps and functions of a tablet including like Fresh Paint, Sketchbook, and
making videos. In February 2015, Guangzhou Library held an electronic painting
competition for the purposes of celebrating the Lantern Festival after training children
to use a drawing application, Sketchbook. At another event, children learned how to use
a fun, easy painting application called Fresh Paint in Surface RT to create an artwork or
convert photos into beautiful images automatically. Figure 1 shows examples of some
student work.

In addition to some courses on learning how to use painting applications, there are
also courses to teach children how to use vidio maker applications on tablets. There was
an event named as “One Day in the Library”. After receiving instructions for tips and
methods of video shootings and makings, children and their parents made their own
digital videos for their activities happened in Guangzhou Library. Children served as
directors and/or actors/actresses and had plenty of fun.

4.4 Digital Reading Skills Training Programs

Digital reading skills training programs helped children to learn how to find, evaluate,
utilize, and share digital resources from the library and even learn how to create e-books
by themselves or with their family members.

Fig. 1. Pictures drawn by children using Sketchbook
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During the 2015 summer vacation, Guangzhou Library offered a series of “digital
reading” literacy skills training classes for children in order to help them to know and
learn “digital reading” skills, such as catalogue searching, online renewing, e-books
reading, and so on. Among all of the classes, self-authored e-books course was set up
especially to engage children in new literacy and language experiences [12]. Under the
instructions of librarians, children collected images, text, photos, audio, animations,
videoed and other information to create their own e-books on computers using the soft‐
ware program, DianDian Creation System. The students’ work was collected in the
DianDian collection. One hundred and eighteen children attended the courses.

In 2013 Guangzhou Children’s Library purchased a application software, named
“Easy Creating System” to help children produce e-book by themselves. Each year,
children with their parents create self-authored e-books on different themes such as
“Happy Family” (2013), “My Growing Experiences” (2014), “…and My Story” (2015),
and “My Growing with Children’s Library” (2016). All the participants received training
and instruction from librarians. All the student works were collected in the library where
it could be shared and distributed to the public.

Such activities are regarded as a good promotion for the application of library digital
resources. Children are encouraged to use the information retrieval skills learned from
librarians to create e-books and, in return, they experienced creative learning opportu‐
nities with digital technologies.

4.5 Virtual Reality Immersive Learning

Immersive Learning is uses virtual reality (VR) technology to provide learners with a
realistic learning environment and a virtual equipment. Learners enhance their skills
through participating in interactive exercises. Guangzhou Children’s Library held the
zSpace immersive learning activity to help children explore the mysteries of knowledge
in virtual reality. More than 50 children participated in the event. zSpace VR worksta‐
tions provided a three-dimensional (3D) space for children to freely imagine, create, and
explore knowledge. Children sought answers to questions such as: (1) how is the heart
functioning?; and (3) What is the difference in how an object moves on the moon and
the earth? Children found the answers in zSpace. A 3D heart, 3D moon, and 3D earth
would appear on the screen as long as children wore tracking glasses and picked up
touch pens to touch the screen. Children could also capture VR pictures of full figures
with a touch pen. In addition, some apps would provide multi-sensory feedback. For
example, when children interacted with a 3D heart, they could see, hear, and feel it
beating. ZSpace brought an in-depth digital learning experience by providing children
with an authentic learning environment and personalized learning style and changed the
way they learned, explored, and discovered knowledge. This activity is illustrated in
Fig. 2.
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5 Discussion and Conclusion

We found that all the programs were applied in the form of games or contests that
attracted most learners. Moreover, we found that these programs resulted in expanding
children’s digital literacy experiences and skills. Through studying these successful
cases, we developed some guidelines to help public libraries to successfully delivery
digital literacy training and services for children in their communities:

5.1 Making a Good Plan

Librarians need to schedule time to clarify goals, develop the guides, find trainers, and
deliver sessions. Planning is important in enabling instructors to be well prepared to
teach and help to ensure that instructional time is spent efficiently and effectively.
Librarians told us that their plans for all programs normally included the activities’
mission, objectives, audience, content, time and location, outreach, resources and
supplies, budgets, and collaboration.

5.2 Identifying Specific Learning Outcomes

Identifying specific learning outcomes not only enabled librarians to better evaluate the
success of the program, but also helped learners identify exactly what should be learned
and what was to be accomplished. It was especially useful in improving the quality of
digital literacy offerings. All the instruction programs we introduced set some tasks that
participants needed to accomplish. Children who finished the tasks could get gifts. In
the future, librarians from these two libraries want to develop measures of digital literacy
to assess learning progression in order to evaluate the impact of digital literacy training

Fig. 2. Virtual Reality Immersive Learning activities
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in both formal and informal learning settings on individual learning and community
development [6].

5.3 Promoting

The library should cooperate with local media, such as local newspaper or TV news to
provide coverage of the activities as well as announce all the digital literacy programs
through social media and the library’s websites. They are good ways to promote the
benefits of digital literacy that can encourage more children to participate in the instruc‐
tion programs.

5.4 Cooperating

As suggested by the report of the Office for Information Technology Policy’s Digital
Literacy Task Force [6], “mutually beneficial partnerships were vital for delivering and
sustaining high-quality digital literacy programming”. Libraries can actively find
community partners to build the capacity of all agents involved in providing digital
literacy programming. Both Guangzhou Children’s Library and Guangzhou Library
emphasized cooperating with community partners such as schools and technological
companies to provide digital literacy instruction programs. For example, Guangzhou
Library worked with Microsoft to provide the program, “I’m the Mini-superman of
Computer”; the program “Virtual Reality Immersive Learning” was a cooperation
between Guangzhou Children’s Library and a technological company.

5.5 Developing Online Digital Literacy Resources

We noticed that the number of children who could participate in the instruction program
was limited. Developing online instructional resources could be a solution. The
resources could address digital literacy and citizenship topics in an age-appropriate way
and provide child-centred, media-rich lesson materials that emphasize skills building,
critical thinking, ethical discussion, media creation, and decision making. Meanwhile,
it could address the whole community by providing materials to educate parents and
families about digital citizenship.

Digital literacy competencies that constitute core competencies of citizenship in the
digital age have enormous practical value [5]. Digital literacy training for children has
become an important component of public library services. Although public libraries
face many challenges in their efforts to provide access and instruction services, they are
embracing their role ensuring children have the skills and abilities to succeed in the
digital age. Therefore, they will continue to expand their services and innovate their
practices.

Acknowledgement. This paper is supported by the program “A Survey on Children and Young
Peoples’s Reading Habits in Guangzhou”.
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Abstract. Using preliminary qualitative research underway through the Amer‐
ican Library Association and Google, Inc., we explore the need for computer
science (CS) learning opportunities such as coding activities to be made widely
available to students through U.S. libraries, as well as the importance of inten‐
tionally infusing computational thinking (CT) skills development into these activ‐
ities through librarian facilitation. The paper examines factors influencing the
perception of, and participation in, CS programs among youth, their family, and
educators through analysis of previously-collected Google-Gallup research data
on learning opportunities in- and outside of schools. We discuss the development
of a library-centric approach to facilitating CT learning and investigate how
learning CS in informal environments can mitigate perceptions that curtail partic‐
ipation through an analysis of programs provided by libraries. The paper
concludes with recommendations for further investigation, leading to best prac‐
tices for libraries and other stakeholder institutions. In our presentation, we will
engage in discussion with attendees regarding implications of this work in other
countries, and we will provide a list of practitioner resources.

Keywords: Computer science education · Computational thinking · Libraries ·
Informal learning · Coding · Equitable access for diverse youth

1 Introduction

There is growing recognition of the need to provide young people with the requisite
literacy skills of the 21st century, most notably computer science (CS) skills. The
Computer Science Teachers Association (CSTA) defines CS as an academic discipline
that encompasses “the study of computers and algorithmic processes, including their
principles, their hardware and software designs, their applications, and their impact on
society” [1]. Both the United States and Europe have made significant strides in recent
years to provide all students with CS education. Several European countries, such as
Estonia and the United Kingdom, have taken steps to incorporate CS into national
curriculum. In the U.S. parallel efforts are underway to include CS in schools and through
out-of-school initiatives in informal learning environments such as public libraries.
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For many educators and advocates, these initiatives are rooted in a mission to provide
all children with opportunities to understand increasingly ubiquitous technology and to
build foundational computational thinking (CT) skills. CT is the process of breaking
down complex problems into more familiar or manageable sub-problems (problem
decomposition), using a sequence of steps (algorithms) to solve problems, reviewing
how the solution transfers to similar problems (abstraction), and finally determining if
a computer can help efficiently solve those problems (automation) [2].

Developing a skilled and competitive workforce is another priority, as evidenced in
commitments by the White House, the Department of Education, and other federal
agencies. In his State of the Union address on January 12, 2016, President Obama
emphasized the need for CS education: “In the coming years, we should build on that
progress, by… offering every student the hands-on computer science and math classes
that make them job-ready on day one” [3]. Shortly thereafter, he announced Computer
Science for All, a plan to provide all U.S. students the chance to learn CS in school and
be equipped with the skills needed to be creators in the digital economy [4].

In addition to this access in schools, offering CS education through libraries can help
broaden participation and support seamless learning across formal and informal envi‐
ronments. This most often takes the form of coding activities—lessons teaching intro‐
ductory or foundational programming skills through tools and platforms such as Blockly,
Scratch, and AppInventor 2. It is important to note that not all coding experiences teach
CT, and content of these activities must be specifically crafted to call out and teach CT
concepts. It is, therefore, necessary that libraries identify ways to infuse CT skills into
coding activities they offer.

This additional access is imperative, as projected rates of growth in high-paying jobs
that require these skills continue to outpace the supply of qualified workers. In the U.S.,
jobs in STEM (Science, Technology, Engineering, and Math) fields make up nearly 13%
of total national employment, and their annual average wages are 1.7 times the national
average wage for all occupations [5]. The U.S. Bureau of Labor Statistics projects an
18% increase in jobs in computer and mathematical occupations (a subset of STEM)
during the period of 2012 to 2022, creating more than 1.3 million open jobs by 2022.
Unlike most other occupational groups, the majority of these job openings come from
new growth in the sector rather than the need to replace workers leaving the field or
labor force. Moreover, roughly 4 out of 10 new jobs in computer and mathematics will
require knowledge of CS. These are expected to grow by 279,500 jobs by 2022.
Code.org’s analysis of all new wages in the U.S. found that at 16.3%, computing jobs
are the largest category of new wages, exceeding management, sales, healthcare, and
other occupation categories [6].

2 Access to CS Education

Despite the dramatic demand for computing skills, student preparation in this area is
lacking. In a survey of 16,000 respondents (including nearly 10,000 U.S. school prin‐
cipals), Google-Gallup (2015) found that while 9% of parents want their children to learn
CS, less than 30% of educators say CS is a top priority at their school or district, and
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only 1 in 4 U.S. schools offers programming [7]. Moreover, demographic disparities
exist in access to CS in schools. Hispanics are less likely to have computer exposure;
low-income students and Blacks are less likely to have CS access; and low-income
students, girls, and Hispanics are less likely to have learned CS. Additionally, admin‐
istrators in rural and small school districts are less likely to agree that CS is a top priority
or that their school boards think CS is important.

Studies show a link between access to and pursuit of CS and STEM. Google found
that high school girls enrolled in CS were more likely to pursue a computing-related
major in college [8]. Similarly, Ma found high school math and science coursework to
be predictive of STEM degree attainment [9]. Out-of-school experiences, such as those
offered through libraries and afterschool programs, also improved access and awareness
of CS. In a study of middle school students, Denner, Werner, Martinez, and Bean [10]
found Hispanic girls in an after-school coding program developed increased interest in
CS careers, mediated by increases in self-reported computing skills and confidence with
computers and computer use.

Whether in- or out-of-school, students’ early exposure to CS and other STEM fields
changes their perceptions of the fields and encourages further study. A follow-up study
to the National Education Longitudinal Study of 1988, found that roughly half of
students who reported a science career expectation in the eighth grade showed follow-
through over a decade later, while only a third of students who reported a non-science
career expectation in the eighth grade switched into science [11]. Similarly, nearly two-
thirds of 116 interviewed scientists reported that their initial interest in science developed
during or before middle school; only 30% reported the interest developing in high school
[12]. Both studies suggest a critical role of early exposure in attracting students into
STEM careers later in life.

Because 75% of U.S. schools do not offer programming or coding classes, and
because in-school access to CS tends to be limited to certain demographic groups, there
is a need to provide more equitable access within schools [7]. Meanwhile, libraries can
and should play a critical role in filling existing gaps, broadening participation to more
diverse youth, providing safe community-based learning spaces, and engaging students
in ways complementary and supplementary to formal education. To achieve this, we are
working to develop a library-centric approach to facilitating CT learning that will help
libraries adopt and deploy these activities as a core library service.

3 Computational Thinking Parsed

As defined above, CT refers to the analytical thinking and problem solving processes
derived from computer science; it is a critical skillset regardless of field of interest or
study. While coding activities are a commonly-implemented way of introducing students
to CS, not all coding activities teach CT skills. It is imperative that libraries utilize
activities where the learner experience is specifically crafted to include CT concepts,
such as including a focus on problem deconstruction and solution processes.
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3.1 Computational Thinking Applied in Non-computing Domains

In the U.S., a recently-introduced CS curriculum known as Advanced Placement
Computer Science Principles seeks to broaden participation, particularly through expo‐
sure to CT, helping students understand the role of computing in the world, and offering
“a multidisciplinary approach to teaching the underlying principles of computation”
[13]. CT fosters creativity by empowering students to create, rather than simply
consume, technology [14]. In their article on integration of CT in teacher professional
development, Yadav, Hong, and Stephenson [15] presented the evolution of CT and the
importance of these skills, making the case for providing teachers with the content,
pedagogy, and instructional strategies to embed CT within K-12 curricula and practice
[15]. Their work focused on the trans-disciplinary nature of CT skills, extending the
teaching of CT to any domain.

The need to provide content, pedagogy, and strategies for facilitating CT learning
also holds true for preparing librarians in their teaching roles. This is mirrored in the
concepts in the Stripling Model of Inquiry, which is embraced in many K-12 school
libraries and aligns with their learning objectives [16]. Similar to CT, the Model posits
the importance of integrating inquiry-based learning across disciplines. According to
the Model, inquiry is a process in which learning begins with a question followed by
structured investigation to make sense of retrieved information to develop new under‐
standing that results in new knowledge. The goal of inquiry is not to uncover final
answers but rather to develop layered understanding that leads to additional questions
and continued pursuit of new knowledge [17]. These concepts share a common thread
with those of CT as applied in CS education.

Another similar learning model that is beginning to resonate in the library community
as a rich library-centric learning pedagogy is the Connected Learning Framework [18].
The Framework is rooted in designing learning opportunities that derive from the desire
among educators, including librarians, to provide highly engaging, authentic, and
inspirational learning opportunities for the youth they serve. Such experiences
encourage youth to be creators of information through technology use. Similar to the
definition of CT used in CS, both the Stripling Model and the Connected Learning
Framework encourage learners to apply what they learn in one situation to other similar
questions or situations. Further, because these learning models include CT concepts,
they can inform the development of a library-centric approach to build CT opportunities
for youth served through libraries.

3.2 Computational Thinking in the Library

During a 2016 American Library Association conference workshop, library professio‐
nals were tasked with de-constructing common CT definitions from the CS community
to identify the concepts most relevant to libraries. While a library-centric approach
remains in draft, workshop participants expressed a strong understanding that fostering
a CT mindset among youth is closely aligned with core objectives of librarians serving
youth. A summary of the de-construction exercise is as follows:
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Computational thinking refers to an underlying set of skills foundational to computer science
though also transferable to broader applications for college and career readiness. Mastery can
be seen in the ability to ask and answer questions using procedural thinking; the ability to define,
model, and solve complex and ill-defined problems; and the ability to create personal meaning
by processing information; and creating connections to transform data into understanding.

Initial feedback received on the draft definition underscores the potential contribu‐
tions of library staff in fostering CT skills among young people. Workshop participants
felt that librarians can guide the learner as she or he develops a fluency with the problem
solving process following a CT progression model. The librarian is trained to play a role
as a navigator to coach learners through information resources and problem solving
methods/processes necessary to put resources to use [16]. It is important that a library-
centric approach to CT includes the concept that these skills not only transfer across
domains and assist with college and career readiness, but they can also be made directly
relevant to the learner when coupled with the pursuit of individual interests—a strong
motivational factor among youth [18]. Designing youth learning experiences that are
interest-driven, peer-supported, academically-oriented, and connected to the daily expe‐
riences of young learners aligns closely to libraries that operate as community hubs for
lifelong learning [19]. Libraries that embrace a Connected Learning model to design
their youth services, including elements of inquiry-based learning, are well positioned
to foster CT skills. CT, while specifically attached to CS nomenclature, also underlies
learning that occurs through libraries. Developing a library-centric approach to facili‐
tating CT learning will aid librarians in embracing CS activities as a critical service.

4 Scaffolds for Learning Opportunities Through Libraries

Demographic disparities in access to CS exist in U.S. schools, exacerbating the lack of
diversity later in the workforce pipeline. While efforts at the national, state, and local
level to change these dynamics in formal education are underway, parallel efforts in
informal learning spaces such as libraries can provide an incubator for innovative
approaches to teaching CS. Libraries have a unique contribution to make at a time when
decision-makers and key stakeholders grapple with addressing gaps. There are three
broad areas where libraries can contribute: access, adoption, and application.

Access. Google-Gallup found that students with increased exposure to computer tech‐
nology are more confident in their own skills and more likely to consider learning CS
[7]. This access, however, is unequally distributed: Hispanic students are least likely to
have access to computers at home or at school relative to Blacks and Whites. Moreover,
data from Google-Gallup’s upcoming report provide insight into the role of informal
spaces for CS learning: Black and Hispanic students are more likely than White students
to learn CS in a school group/club or out-of-school program (40% for Black, 23% for
Hispanic, and 17% for White) [20].

Building on these findings, one of the primary recommendations from the 2015
Google-Gallup report is—in addition to expanding equitable access to CS in schools—
to “[b]roaden access to computer technology by offering a variety of paths: in school in
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various subjects; after school, outside of school at libraries and community centers
and at home; through both computers and mobile devices to learn CS…” [7].

The Pew Research Center found that among low-income Americans and people of
color, libraries play a strong role in supporting educational goals and employment
opportunities [21]. These populations are more likely than others to say that the library
has a role to play in introducing people to new technologies (42% for Hispanics, 35%
for Blacks, and 38% for low-income Americans compared to 31% overall) and that
libraries have a positive impact on their lives and communities. A more recent Pew
Research Center study found that Blacks and Hispanics are more likely than whites to
say that libraries serve the learning and education needs of their communities “very
well” [22]. Similarly, those in households earning less than $50,000 are more likely than
those in higher-income households to say that libraries serve community learning needs
“very well.”

Today, libraries are on the front lines of digital inclusion efforts nationwide,
providing access to technology and rich digital content; supporting learners at varying
stages of need and adoption of technology; and providing services linked to community
needs such as workforce development, health information, civic engagement, and
applying newly-gained knowledge in personally relevant ways [23].

Adoption. On its own, access to technology such as devices and applications is not
sufficient. It is critical to help youth become fluent with technology, utilizing these tools
to accomplish a desired task or outcome. U.S. libraries have traditionally played a key
role in promoting information literacy and workforce development in local communities,
reaching people of all ages, income levels, and ethnicities. Providing equitable access
to information and promoting lifelong learning are core tenants across U.S. libraries
[24]. Internationally, information literacy is also widely recognized as a principle on
which library services are based such that the business of libraries is to foster lifelong
learning [25]. Information literacy, especially in an increasingly networked world is a
critical policy area for libraries of all types [26]. School, academic, and public libraries
all embrace these values in the design and implementation of services. Information
literacy remains a fluid concept allowing libraries to adapt their services to incorporate
the evolution of what constitutes literacy. For example, libraries have embraced digital
literacy, including fluency with information technologies, as a recent addition to the
information literacy family [27].

Application. The concepts embodied in CT run parallel to components of the library-
centric information literacy framework. Specifically, the ability to view a problem in its
disparate though related parts; apply previous knowledge and/or build new pertinent
knowledge to solve the problem; develop a strategy to solve the problem and refine
assumptions in response to “bugs;” and then model the results in other settings are
inherent in inquiry-based learning and the development of critical thinking skills. Layer
onto that the emphasis libraries place on interest-driven and personalized learning, and
libraries can be an ideal place to enhance traditional classroom learning experiences.
Learning that happens outside of the classroom facilitated by a caring adult can increase
opportunity for youth to practice emerging skills, take a school initiated project further,
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and apply skills learned in the classroom to personal interests beyond a specific assign‐
ment.

Libraries promote inquiry-based, lifelong learning, central to CT. Martin [28]
described multiple ways and places youth learn outside of school and opened the door
for librarians working with youth to build on the Connected Learning Framework to
further engage youth in learning in and through libraries [28]. Coding activities that
foster CT skills, are prime fodder for a pathway to design learning activities building on
the principles of Connected Learning to create better linkages between the informal
learning environment in the library, the librarian as a facilitator of learning, youth inter‐
ests, and academics. While not all youth may be interested in coding, the librarian can
explore with the learner how elements of coding can be integrated into individual inter‐
ests, thus opening new ways to explore those interests while exposing youth to CT skills.

Increasing school-based CS education for youth, particularly the development of CT
skills, should remain a priority, but simultaneous efforts to augment those opportunities
and provide alternatives where it is not available in schools will catch youth who are
not afforded equal access. As U.S. initiatives focus on K-12 schools, little is known
about what is either currently available outside of school nor what might be available
given sufficient resources, such as staff, facilities, materials, and funding. Libraries are
a strong infrastructure to leverage with over 16,000 public and 98,000 school libraries
across the country in rural, suburban, and urban communities. As the national focus on
CS continues to grow, it will be important to understand the role that community-based
institutions, such as libraries, can and should play in providing access. It is equally
important to understand how libraries can foster CT skills and a CT mindset through
coding activities.

5 The Nature and Scope of CS Learning in Library Programs

While it is clear libraries have much to contribute to ensuring broad access to CS
learning, the extent to which librarians are prepared to embrace CS learning and the
capacity of libraries to engage in coding activities that foster CT is not clear. Further, it
is not clear what constitutes robust and sustainable CS services.

5.1 Libraries Ready to Code

In January 2016, The American Library Association’s Office for Information Tech‐
nology Policy, in partnership with Google, Inc., began a yearlong project to better
understand the extent to which libraries are engaged in coding activities generally and
those that specifically foster CT skills, particularly for groups underrepresented in CS
(for example, Hispanic, American Indian, Black, and girls). “Libraries Ready to Code:
Increasing CS Opportunities for Young People” investigates current programs and aims
to (1) increase library capacity to implement CS activities as core services for youth and
(2) identify best practices to assist libraries in developing innovative and effective
approaches to fostering a CT mindset among youth.
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Methodology. Research conducted between March and July 2016 included focus
groups, interviews, site visits, and a scan of library writings and websites. Focus group
participants were selected through surveys to gauge their scope of involvement with
coding activities and ensure diversity among library types and demographics served.
Three initial in-person focus groups of seven to ten participants identified themes that
constituted the basis for four virtual focus groups on narrowed topics. Three additional
groups were conducted with selected focus group participants to test emerging themes
and assumptions. Interview participants were selected through individual contacts
recommended from librarians familiar with coding activities in place in libraries. Inter‐
views were also conducted during site visits. Observation sites were selected based on
an environmental scan of libraries offering coding activities and to represent rural,
suburban, and urban libraries and also representing libraries that serve diverse popula‐
tions. At this writing three site observations of five programs had been completed with
three additional sites that will include multiple programs planned. A final report and
recommendations will be completed at the end of 2016.

Preliminary Findings. Library coding programs range from one-time events such as
Hour of Code; drop-in programs; regular after school clubs and summer camps; to formal
programs lasting over a school year. Across all focus groups and interviews there was
a strong desire to build opportunities for peer learning among library staff. In all
instances, library staff understood the value of the current focus on coding as a learning
priority (for parents, communities, and generally among educators). As one focus group
participant stated, “I’d like us to become a partner in helping to educate our community.”
Generally, participants felt coding fits within the scope of library services for youth and
is something libraries should offer to their patrons. These coding activities can and
should be a vehicle for facilitating CT learning.

Library staff are exploring avenues to use coding activities to extend learning beyond
coding-specific skills. Participants described successful programs as encouraging
learners to incorporate personal interests into the activity and experiment with alterna‐
tive ways to approach the activity. Participants generally agreed that coding can be a
successful method for building transferable skills such as critical thinking and other
information literacy skills. However, while participants described basic learning
outcomes, many had difficulty articulating a direct connection between the activity and
the explicit development of the full range and progression of CT skills.

A number of participants shared efforts to build relationships among the youth
participants and create a community of learning. For example, in the case of using teen
volunteers, librarians viewed this as an opportunity to engage the teens with designing
the activity and taking ownership, another way to scaffold learning. “We are seeing a
lot of peer leadership and peer mentorship coming out of the program,” reported one
focus group participant. In addition to building rich learning opportunities, there was
focus on ensuring support for all genders, first generation families, and diverse ethnic
groups.

Participants expressed a need for youth to be exposed to coding and hoped the library
activities “sparked an interest” among the youth involved. Additionally, some partici‐
pants felt their coding activities were additive to what may happen in school, providing
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youth with opportunities to extend what was offered in school or to pursue ideas that
could not be accommodated through school scheduling. Library staff were committed
to designing coding activities that were inclusive: a number of participants reiterated
that coding is for everyone. As a welcoming place to learn, libraries can positively
influence youth perceptions of who codes. For example, there was wide agreement to a
statement made by a young library patron: “A fourth grader said ‘I like it here, because
I can say I like science and no one makes fun of me.’”

The activity facilitators varied. In larger libraries, especially urban libraries where
the pool of relevant organizations and businesses may be greater than in smaller
communities, volunteers from local community organizations or businesses often
provided the program. Local maker groups, teens with tech interest and skills, and
college professors are all examples of outsourcing. Library staff who led the programs
reported they either had a personal interest and ability in coding or CS or they were
ready to “learn with the kids.” Library staff did not necessarily view their own lack of
coding knowledge as inhibiting offering activities, but an opportunity to model lifelong
learning behaviors.

5.2 Emergent Themes for Further Exploration

Staff Capacity. To ensure library staff have the skills necessary to develop rich coding
programs that intentionally foster CT skills as a priority in meeting patron interest and
community need, library school and formal professional development courses should
investigate sustainable means to support this emerging area. Understanding the role of
local library administration and decision making bodies as well as support roles the state
library agencies can play will also be important to increasing the scope of current activ‐
ities and the number of libraries deeply engaged in this area. Libraries will continue to
augment their capacity with volunteers. Thus, identifying the most impactful mix of
volunteers and library staff and sharing information about successful volunteer use will
also aid librarians. Effective strategies for sustaining programs will be important to
explore.

Community and Industry Partnerships. Libraries typically engage with other
community organizations and industry partners to further enrich their services. These
partnerships can assist with sustaining programs and providing resources, volunteers,
and funding for libraries. Libraries can also increase access for youth to CS learning
through partnerships with organizations serving youth outside of school, as well as
connecting directly with K-12 schools. Additionally, partnerships can aid libraries in
outreach to specific youth groups. It is also worth exploring how libraries could bring
coding activities into the community as a way of increasing opportunities to engage
youth who may not routinely visit the library.

Learning Impacts. At present, there are few consistently-used best practices for
assessing the impact of library coding programs. Creative metrics should be developed
and disseminated to capture how library programs foster both interest in CS and CT
skills among youth. More needs to be done to bridge the relationship between informal
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and formal learning to ensure that the former augments the latter. The potential for using
a Connected Learning framework as a scaffold for libraries to build coding programs
that teach CT skills among youth merits further investigation. It will also be important
to identify the most effective delivery methods. Should libraries, for example, provide
a combination of drop-in sessions, formal class series, coding clubs, and open “lab”
time? Additionally, ascertaining the effectiveness of outreach to target demographics
remains important as will the extent to which the inclusive nature of library programs
impacts perceptions of CS education among youth.

6 Conclusion

Libraries can be a community hub for facilitated exposure to CS, providing increased
opportunities for youth through a broad range of informal learning programs and helping
them to develop CT skills that are broadly applicable to any interest. Sustaining and
building the impact of the initiatives underway will require diligence across stakeholder
groups, including from educators, parents, policymakers, and youth-serving organiza‐
tions. Libraries welcome collaboration with a range of stakeholders including anchor
organizations (government or non-profit), businesses, or foundations. These collabora‐
tions are key to sustaining initiatives.
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Abstract. This paper summarizes the findings from focus group data of four
teachers and 41 middle school students in an urban school who were involved in
a project that used the I-LEARN framework to develop the participants’ skills in
information and digital literacy. An analysis of the data revealed that the students
found it useful and/or challenging to find and evaluate information on the Internet
and to design digital products and that their digital skills improved in different
ways. The teachers cited various approaches and purposes for using technology
during the project and held varying assumptions about their students’ digital
literacy skills.

Keywords: I-LEARN · Information literacy · Digital literacy · Middle school
students · Urban schools

1 Introduction

Technology innovations have changed the way students are enacting literacy practices.
The United States National Council of Teachers of English (NCTE) stated as one of its
21st century learning standards the importance for middle and high school students to
“develop proficiency and fluency with tools of technology.” Beyond acquiring digital
skills, students must also “create, critique, analyze, and evaluate multimedia texts” [1].
Understanding how students choose, evaluate, and use informational texts continues to
be an important topic in the fields of literacy studies and information literacy. This paper
presents the preliminary data analysis of a study that utilized the I-LEARN framework
[2] to support the information and digital literacy development of students (ages 10–13)
in an urban school located in the northeast region of the United States. While the study
investigated three research questions, this paper focuses on the findings related to the
second question: (1) How can the I-LEARN model be used to support problem-based,
information-rich learning at Belmont School1? (2) What dimensions of digital literacy
are most salient for urban teachers and students? (3) How can these dimensions be taught
and evaluated? The findings from focus group interviews conducted with the students
and teachers suggest that the areas of digital literacy that were important to the students
involved learning how to use technology applications to develop a product and learning

1 Pseudonyms are used to protect the identities of the school and research participants.
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how to search for information online. For the teachers, the most important use of tech‐
nology was to increase student engagement during the project.

2 Information and Digital Literacies and 21st Century Learning

Definitions of “information literacy” have appeared regularly over the past 30 years, but
perhaps the most familiar one appeared in the final report of the American Library
Association’s Presidential Committee on Information Literacy, published in 1989:

To be information literate, a person must be able to recognize when information is needed and
have the ability to locate, evaluate, and use effectively the needed information. … Ultimately,
information literate people are those who have learned how to learn. They know how to learn
because they know how knowledge is organized, how to find information, and how to use infor‐
mation in such a way that others can learn from them [3].

Other groups have also defined and explored the concept of information literacy. In
the United States, the Association for College and Research Libraries issued its defini‐
tion in 2000, released a new Framework for Information Literacy for Higher Education
in 2016, and maintains a website that includes a variety of information literacy resources.
Internationally, the National Forum on Information Literacy, UNESCO, and the Inter‐
national Federation of Library Associations have long worked together to raise the
prominence of the topic, producing the Prague Declaration in 2003 and the Alexandria
Proclamation in 2005.

The Alexandria Proclamation in particular opened the way for an examination of
digital literacy as a key component of information literacy:

Information literacy lies at the core of lifelong learning. It empowers people in all walks of life
to seek, evaluate, use and create information effectively to achieve their personal, social, occu‐
pational, and educational goals. It is a basic right in a digital world and promotes social inclusion
of all nations [4].

The Proclamation’s mention of a “digital world” in the same paragraph as its defi‐
nition of information learning indicates that the students’ development of digital literacy
shows a natural progression of “information literacy” itself toward the world in which
these students will work out their futures. In addition, the idea of teaching students how
to evaluate information in digital contexts is supported by the International Literacy
Association’s (ILA) 2009 statement: “We must assist students to become critical
consumers and informed creators of information in these new online contexts” [5, p. 3].
The 21st century learning skills needed by students include both information and digital
literacies in order to use, apply, and assess digital tools and texts for their own purposes
and goals.

3 I-LEARN Model

The I-LEARN model is based upon the assumptions that learning is a critical goal for
information-seeking activities and practices in schools and that information literacy
encompasses important skills for students in the 21st century. Informed by literature from
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the fields of both information science and instructional design [2, p. 4], the model was
developed by Neuman [2, 6] as a “teaching tool created specifically for information-age
learning” [2, p. 1]. The model is grounded in well-established tenets of information
literacy, with Anderson and Krathwohl’s 2001 modification of Bloom’s taxonomy
influencing the model in terms of stages of learning and kinds of learning that can occur
at each stage [7, p. 4]. Furthermore, the model draws from constructivist perspectives
that view learning as a “dynamic process” between the learner and informational texts
[2, p. 5]. While the I-LEARN model is related to information-seeking models like
Eisenberg and Berkowitz’s [8] “Big Six” and Kuhlthau, Maniotes, and Caspari’s [9]
guided inquiry process, I-LEARN is more comprehensive because it addresses the
learning side of the information-and-learning equation in addition to the information-
seeking one. Figure 1 lists the major dimensions of the I-LEARN model (see [10] for a
detailed explanation of the components).

I:  
Identify 

Choose a problem, topic, or question that can be addressed through 
information 

L:  
Locate 

Access information, either recorded or in the environment, related to the 
problem/topic/question through a variety of people and media 

E:  
Evaluate 

Judge the quality and relevance of the information found  

A:  
Apply 

Use the information to generate a new understanding—that is, to learn 

R:  
Reflect 

Examine the adequacy of the process and product of learning and revise as 
appropriate  

N:  
kNow 

Instantiate the knowledge gained so it can be used in the future 

Fig. 1. The I-LEARN model

4 Methods

4.1 Overview

Belmont School is an urban charter school located within 2 miles of the researchers’
university. During the beginning of the 2014–15 academic year, the research team
obtained permission from the school principal to work with teachers on a project using
the I-LEARN model. The researchers initially met with the teachers selected by the
principal to offer a brief overview of the I-LEARN model and to discuss places in either
the Social Studies or Language Arts curriculum where the model could be used. Two
professional development sessions introduced the research project and explained how
the I-LEARN model had been enacted with younger students and their teachers at
another urban school. Researchers discussed the model in greater depth, introduced an
I-LEARN focused rubric sheet, and presented several digital platforms for the teachers
to consider for the students’ products. In addition, an information night was held for 5th
and 7th grade parents to discuss the research project and address any questions they
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might have. Lastly, in order to assess the teachers’ knowledge about integrating tech‐
nology, pedagogy, and content, a TPACK (technological, pedagogical, conceptual,
knowledge) survey was sent to the teachers [11].

4.2 Participants

The participants in the project originally included the two 5th grade Language Arts
teachers, Ms. Jones and Ms. Moore, two 7th grade Social Studies teachers, Mr. Leonard

Code Name Description 

’srehcaeT)ED(ngiseD creation of projects, lessons, 
assessments, and selection of technology 
platforms related to the I-LEARN project. 

Implement (IMT) Teachers’ strategies for completing the 
project. 

Implement (IMS) Students’ strategies for completing the 
project. 

Evaluate (EVT) Teachers’ strategies for evaluating the 
project. 

Evaluate (EVS) Student strategies for evaluating their 
experience with the project.

Benefits (BEN) Positive outcomes of using the model. 

Steps of the I-LEARN Model (Each step is 
a major code) 

Identify, Locate, Evaluate, Apply, Reflect, 
and kNow 

Teacher Prior Experience (TPE) Background (Non-I-LEARN related 
projects)  

Information Literacy (IL) Ability to access,evaluate, and use 
information. 

Digital Literacy (DL) Ways to use technology to read, write, 
locate, and share information. 

Context (CON) Conditions not directly related to the 
I-LEARN project. 

Model (MO) Instances in which participants discussed 
the I-LEARN model as a whole; could also 
include discussions of individual steps. 

Challenges (CH) Challenges teachers faced when 
implementing a curriculum innovation. 
Sub-code:Technology (TE)—Specific 
issues with access to technology. 

Solutions (SO) Describes instances where teachers found a 
solution to a problem they encountered 
during the I-LEARN project.

Insight (IN) Teachers’ reflections about the design and 
implementation of the project. 

Recommendations (REC) Recommendations offered by the teachers 
and students for improving the overall 
project process, implementation, design, 
etc. 

Fig. 2. Coding scheme for the focus group data
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and Mr. Beck, and 41 students, including 21 7th grade (13 year old) students and 20 5th
grade (10 year old) students. Ultimately, Mr. Leonard’s students were unable to
complete the project because of an unrelated scheduling problem that arose within the
school.

4.3 Data Collection and Analysis

The primary data included artifacts of student work related to the project; materials the
teachers created for the project; and transcripts of focus group interviews with the four
teachers, four groups of 7th grade students and three groups of 5th grade students. The
secondary data included field observation notes taken in each teacher’s classroom and
the TPACK survey that the teachers had completed at the start of the project.

This paper focuses on the preliminary findings from the focus group data. The
research team used deductive and inductive coding methods to analyze the transcripts
of these interviews. First, organizational categories or “pre-established sets of catego‐
ries” [12] were established and assigned codes (i.e. design, implementation, challenge,
and recommendation). Then each researcher individually coded the data, using these
initial codes and expanding the coding scheme by discovering new categories. The team
convened over multiple weeks to discuss the data, revising the initial categories several
times and adding new “substantive categories” developed through open coding [12, p.
97] and collective discussion of the data. Ultimately, 21 major coding categories and 1
sub-category emerged (Fig. 2).

The research team looked closely at the data coded for “digital literacy” in under‐
standing key findings that answered the second research question.

5 Findings

The focus group data of the 5th and 7th grade teachers and students yielded important
insights about this research question and their perceptions about how the students’ digital
literacy skills developed during the I-LEARN project. An analysis of the student focus
group transcripts suggested three central themes: (1) Technology was either useful or
difficult to use for locating and evaluating information; (2) Technology was useful in
designing a product; and (3) Digital literacy skills improved in various ways, ranging
from minimal changes to advancing student knowledge about digital tools. An analysis
of the teacher focus group data also revealed three themes: (1) Teachers used varying
approaches to technology; (2) Technology was used to increase student engagement;
and (3) Teachers held a variety of assumptions about the students’ digital literacy skills.

5.1 Students’ Reflections About Using Technology During the Project

At each student focus group session, the research team presented a question that
connected to the larger research question about the dimensions of digital literacy that
had emerged during the project: Do you think the project helped you learn more about
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technology? The following quotes exhibit how an Internet search was useful for some
students in locating information about their topics:

Aaron: Instead of using dot.com you could use more advanced kinds of websites like dot.org or
[I] think it’s education, and it let[s] you get better information than what other people think, or
what the websites provided for you (Mr. Beck’s class)

Carl: It helped me learn how to research…I was told that Wikipedia…was more, so, like anybody
can put something on Wikipedia. The way that Mr. Beck showed me that, all he did was click
in between the sentence, and type it, and then it’ll work. When he tried to do it on the dot.org,
it didn’t work. (Mr. Beck’s class)

The students referred to a lesson Mr. Beck had presented to the class about finding
reliable sources on the Internet, such as using “.edu” or “.org” websites rather than ones
that are less reliable (e.g. Wikipedia because the information can be added and altered
by any user). Carl recalled that Mr. Beck showed the class how he was able to go into
a Wikipedia page and add information, whereas he could not do this on an “.org” website.
Both students remembered this lesson and cited it as a way in which the project advanced
their understanding of searching for trustworthy sources on the Internet thus developing
their digital literacy skills as well.

However, some students found it difficult to search for relevant information that
would deepen their understanding of their topics.

Dr. Grant: Did you feel like it took a long time to find the resources that you needed?

Mark: Yeah

Anita: That’s why we [were] running out of time…I myself had to go to like 20 different
websites…It was all over the place. (Ms. Jones’ class)

Anita and other students cited the difficulty of searching for appropriate information
on the Internet. Anita claimed that she had to visit 20 websites; another student in the
same class mentioned that she had to “go on 5 different websites just to find it…I thought
it was [going] to pop up the first time.” The student had assumed that she would find the
information right away, but this was not the case. Some students found the process of
searching for information frustrating and hard.

The focus group data also revealed how students in Mr. Beck’s class used technology
to build their PowerPoint presentations. Specifically, students cited the digital tools they
had learned how to use to enhance their products.

Janet: Some of the things I didn’t know how to do, like the animations and stuff—I needed help
with that at first, but then Mr. Beck showed me a little more, and then I got to know more things
about it.

Tanya: I learned how to upload a photo, and put in on what you’re working on, and how to make
the letters pop out more.

Kate: Yes, because at first I didn’t know how to do the animations and stuff. I learned how to do
that and I learned how to crop the pictures if I didn’t want some surroundings. I learned how to
arrange the pictures on my PowerPoint.

All three students cited specific digital tools they learned to use during the project
that helped them to construct and design their PowerPoint presentations. Their teacher
had shown the students how to use specific features of the program, such as adding
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animations to their slides, thus supporting their digital literacy development. Figure 3
shows a slide from Janet’s presentation that demonstrates a sophisticated use of back‐
ground imaging and a mirroring technique with the words.

Lastly, the focus group data exhibited how many of the students’ digital literacy
skills were fostered in different ways that ranged from basic skills to more advanced
concepts and applications; some students, however, shared that their technology knowl‐
edge remained unchanged.

Teresa: Well, I learned how to use the keyboard…I was having trouble with it at first. Then Mr.
Beck showed me how to use it.

Dr. Lee: Okay, when you’re saying he showed you how to use it, is that you never…typed as
much before?

Teresa: Yeah. I didn’t know how to get the capital…I mean make it (capital letters).

Keith: It (the project) helped me…type faster.

Although Teresa and Keith stated that the project helped them to improve only their
keyboarding and typing skills, it is important to note that even these basic digital literacy
skills are important building blocks for these students.

5.2 Teachers’ Reflections About Using Technology During the Project

The teacher focus group data revealed varying approaches and purposes for using tech‐
nology during the I-LEARN project. Mr. Beck was the only teacher who required a
digital product for his students (PowerPoint presentations), whereas the two 5th grade
teachers required their students to create a group poster. The 7th grade students selected
individual research topics based on local problems that exist in their community and
were tasked with investigating solutions to this problem as addressed in a country other
than the United States. The 5th grade students, by contrast, all investigated the same
topic—creating safe recreational places for children in their community.

Fig. 3. Janet’s PowerPoint Slide

486 V.J. Lee et al.



The teachers used technology in different ways for the project. Ms. Jones had her
students use the computer lab to conduct research on their class topic. She also discussed
valid versus invalid sources with them before they started their research:

A lot of them were clicking…the first link. They would just jot all of the information down off
of it. I’m like, “Okay, how does that apply to what you’re asking for? What trigger words in
your question correlate to this? Is this person a good person to get information from?”

She had soon noticed that her students were arbitrarily clicking on websites without
any close analysis of their reliability or relevance to the research question. This prompted
a discussion about finding reliable sources for information. In addition, Ms. Jones noted
a significant obstacle to pursuing the project revolved around a lack of access to tech‐
nology: “Then when we would be scheduled for computers, we wouldn’t be able to get
the computers. That was a big issue with the technology.” This may be one important
reason why the 5th grade teachers opted for a group poster instead of a digital product.

The 7th grade teachers used laptop computers and the school computer lab so their
students could conduct research via the Internet. Mr. Beck articulated the reasons for
integrating technology into the project:

Students, ultimately, they want to be in control of their learning. They like it when they know
what they’re [going to] do, they know what’s expected of them, and then they can figure out
how to get there. Plus, it’s a change of pace.

Mr. Beck viewed technology as an intentional move towards student-directed
learning to give them more autonomy and control over their projects, to figure out how
to navigate each phase of the project, to make decisions about what to include/not to
include, and to design their products with some level of independence.

In addition, the 5th and 7th grade teachers had differing views about their students’
digital skills. During their focus group interview, the 5th grade teachers shared that the
students did not take technology class until the latter part of the school year—that is,
after the project had been completed. In response to a question about the students’ digital
literacy skills, Ms. Moore stated: “Some of my kids struggled. Some of my kids were a
little more equipped to use it, and they were able to offer assistance with the other kids.”
It was clear that the some of the students had more advanced digital literacy skills and
could navigate applications such as Google maps more easily than their peers. Mr. Beck
reported a similar finding: when asked whether he felt his students’ technology skills
improved he said: “Yeah, I would say they improved. Believe or not, a couple of them
did not know how to use Google or a search engine.” Mr. Beck took a differentiated
approach with technology in his classroom, offering more support to students with basic
digital literacy skills while letting all the students work at their own pace.

Both the 5th and 7th grade teachers viewed technology as an important way to engage
students. In reflecting on what she could have done differently, Ms. Moore stated: “Well,
maybe we can incorporate laptops a little bit more and technology a little bit more for
them to actually be using instead of me standing and doing everything.” She realized
that giving more opportunities for her students to use laptops was not only a way for
them to gain experience conducting research on the Internet but would provide valuable
opportunities for student-directed learning. Mr. Beck also viewed technology as a way
to gain “100 percent buy-in” from his students:
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They’re playing with technology, students love technology. They love going to the lab. They
love doing those different things. We were able to get 100 percent buy-in and 100 percent
engagement, which was a little shocking. They liked it.

Technology provided the incentive for students to participate fully and to engage
energetically in the I-LEARN project. The students enjoyed “playing with technology”
and creating the PowerPoint presentations that demonstrated their aptitude with the
different tools of this application. Figure 4 is another example of a slide from one of Mr.
Beck’s students who integrated music, animation, stylized fonts, and other features that
demonstrated his aptitude with using PowerPoint tools.

Fig. 4. Jake’s PowerPoint slide

6 Discussion

The findings from this study revealed the teachers’ different approaches and purposes
for using technology in connection to the I-LEARN model and to the project and the
different learning experiences and outcomes for the students. Capturing the perspectives
of the students and the teachers in understanding what was salient for each group in
terms of developing digital literacy knowledge and skills was an important goal of the
study. It is not surprising that only Mr. Beck’s students expressed a range of responses
in the ways in which their knowledge about using technology grew during the project,
since they were the only class to have completed a digital product at the end of the project
timeline.

The students’ responses about the dimensions of digital literacy that were signifcant
for them during the project centered on two areas: (1) understanding how to locate,
evaluate, and use information on the Internet, and (2) learning digital skills that ranged
from basic keyboarding functions to more sophisticated uses of digital tools and appli‐
cations. In addition, the PowerPoint products were meant to inform a wider audience
about local issues—e.g. gun violence, kidnapping, bullying—that are present in their
community and that might be addressed by searching for and applying information about
potentially effective solutions from other countries. For the students who expressed
growth in the areas of using and evaluating information within digital contexts, their
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responses aligned with the Alexandria Proclamation’s stance that information literacy
“empowers people in all walks of life to seek, evaluate, use and create information.”
The advancement of technology in an increasingly digital global world requires students
to have the ability to understand how to use information purposefully and critically to
advance their own goals. Overall, the findings from the study highlight the importance
of developing information literacy skills together with digital literacy skills for the ulti‐
mate purpose of “learn[ing] how to learn” [3].

One recommendation for future research is closing the gap of knowledge for teachers
who want to use the I-LEARN model in their classrooms, but do not possess a solid
background in information literacy. While the students in Mr. Beck’s classroom noted
what they learned about searching for reliable sources, he advised his students to avoid
Wikepedia altogether and to trust “.edu” and “.org” websites over “.dot” sites which
suggested his narrow understanding of finding trustworthy sources. Targeted profes‐
sional development in the area of information literacy could be valuable to teachers who
want to grow their own and their students’ information and digital literacy skills.
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Abstract. This paper discusses the phenomenological investigation and study
findings of middle school students engaged in a unique Inquiry Based Learning
(IBL) model named here as Student Driven Inquiry (SDI). SDI is a form of IBL
that privileges student autonomy. Phenomenology allows an in-depth look into
the student lived experience through the use of open-ended interviews. This pilot
study elicited six common themes of student experience: joy in study immersion;
appreciation for autonomy; satisfaction with self-selected topic; enthusiasm for
learning; considerations of time management; and stress in project completion.
These themes suggest the SDI model is one of deeper, joyful student engagement
and learning with a certain measure of stress. The student perspective of the lived
experience of SDI adds important information to the growing conversation on
K-12 Information Literacy (IL), inquiry learning models, and student motivation.
Implications for curriculum development, instructional practice and further
research are discussed.

Keywords: Information literacy · Inquiry based learning · Lived experience ·
Phenomenology · Project based learning · Self-directed learning · Student-centred
learning · Student driven inquiry

1 Introduction

The purpose of this study is to illuminate the lived experience of middle school students
engaged in a Student Driven Inquiry (SDI) approach to Inquiry Based Learning. SDI is
a unique and emerging form of Inquiry Based Learning (IBL) that privileges student
autonomy. In SDI, students steer their own learning by: determining the topic, designing
the research, synthesizing multiple texts, conducting academic writing, creating relevant
artifacts, and presenting findings. The goal of this research study is to glean an under‐
standing of how students engage in this unique IBL model, how students perceive and
navigate the learning challenges and opportunities in this form of IBL (SDI), and how
students reflect upon the whole of this journey, personally and academically. The
phenomenological method allows an in-depth look into the student lived experience
through gathering and analyzing data alongside the learner. The research question for
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this study is: What is the essence of the student experience in a Student Driven
Inquiry framework?

Following is a review of the literature related to the phenomenological study of the
lived experienced of SDI and the pilot study findings for this work that include data
collection with two students. According to Max van Manen [1] a small number of
participants is deemed appropriate for this in-depth qualitative method.

2 Literature Review

Educators are shifting their focus from race-to-the-top teaching strategies designed to
produce high standardized test scores to other methods that engage students in authentic,
meaningful work honing both process and content skills considered important for
successful participation in our modern global culture. Inquiry based learning (IBL) is
offered as an effective model for producing positive shifts in learning processes and
strategies [2–9]. IBL allows students to make determinations about the problems, chal‐
lenges and issues they investigate, helping move students toward meaningful engage‐
ment and deeper learning. Student Driven Inquiry (SDI), a term introduced in this
research, is a form of Inquiry Based Learning (IBL) that offers pronounced student
autonomy. SDI puts the responsibility for determining problem, product and presenta‐
tion in student hands, an experience thought to develop interested, independent learners.

When considering SDI there are three research areas of interest: Inquiry Based
Learning, Student Motivation, and Information Literacy. Barron and Darling-Hammond
[2] among many other researchers [3, 6, 8, 10, 11] have found that IBL provides
autonomy supportive, authentic and creative student experiences. These qualities lead
to the development of intrinsic motivation, precipitating task commitment, self-regu‐
lated learning, positive student attitudes, and the development of skills and knowledge
[11]. IBL improves student attitudes about school, self-esteem, confidence, and curiosity
[3, 8, 10]. IBL is constructivist rather than instructivist and is notably related to issues
of autonomy. Student Motivation is embedded in the IBL learning process. According
to Crow [12], Heinstrom [13], Patall [14] and Seifert [15] research on Student Motivation
shows a clear measure of consensus on the notion that relevance, choice, and personal
interest lead to deeper student engagement. There is a repeated call for research on the
constructivist learning approach of IBL and how it fosters intrinsic motivation specifi‐
cally [16].

IBL is built on processes of research and inquiry and is student directed. Therefore,
Information Literacy (IL) research by Bruce [17, 18], Elmborg [19, 20] and Kulhthau
[21, 22] related to the student experience of engaging information to learn informs our
understanding of IBL, and in particular SDI. These Information Literacy researchers
position the student or learner at the center of the IL experience. Kuhlthau’s Information
Search Process [22] details the six stages of the information seeking experience. The
exploration of the student-educator relationship by Elmborg [19] focuses on the teacher,
information specialist or librarian as co-inquirer, asking questions and delving deep into
inquiry and knowledge building as they operate as facilitator alongside the student.
Additionally there is the evolving recognition of strategies and dispositions that provide
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for effective student guidance, coupled with attention to Bruce’s call [18] for developing
guidelines and policies needed to support productive information use and the develop‐
ment of lifelong learning skills. These ideas and explorations will support examination
of how students experience the use of information for building knowledge, solving
problems, learning how to learn and contributing to learning communities.

The SDI framework is an IBL model which foregrounds student-centeredness by
privileging student governance of the project work. The teacher remains apprised of
student progress, stepping in when solicited, as questions, concerns or problems arise.
SDI is interested in leveraging student choice, autonomy, skills, and knowledge
building, and is designed in larger part for the purpose of improving student motivation
and engagement in addition to cognitive competencies. Investigating SDI through the
student perspective with the lens of Student Motivation will deepen our understanding
of how and why students experience motivation in SDI. Applying the Information
Literacy lens to this study will support our understanding of IL practices, how they are
employed and experienced by students. The IBL lens will sharpen the view of SDI
experience in the larger educational landscape.

Viewing the learner experience in SDI through our growing knowledge of Inquiry
Based Learning, Student Motivation and Information Literacy practices will support our
understanding of the effectiveness of SDI. Following is an explanation of the research
method and the pilot study findings.

3 Research Method

This study uses the qualitative research method of interpretive phenomenology.
Phenomenology proposes the development of understanding those things in the life‐
world that come through human consciousness. Lifeworld is defined as the ever-shifting
time and space in which we live holistically with each other and all things in the world.
The challenge is to discern the essential features of consciousness in a particular expe‐
rience, to show how and why a phenomenon is experienced, and to unify the two into a
meaningful whole. The concern here is not the isolated facts of the experience, but rather
the essence, gleaned through the facts of experience as relayed personally by the indi‐
vidual who directly experienced the phenomenon of interest.

Following the hermeneutic phenomenological method of Max van Manen [1] in a
pilot study, I collected stories of the SDI experience from two students in individual
open-ended interview sessions. The research method includes: bracketing preconceived
biases of the phenomenal experience under investigation; implementing the phenomenal
reduction (i.e., keeping a clear unbiased and open-minded approach to gathering and
working with the research data); iterative examination of the interview transcripts,
researcher field notes, and journal entries. The two student participants reviewed their
interview transcripts and made necessary revisions to ensure completeness and accuracy.
I tagged and labeled the meaning units (ideas related to the research question at hand)
in the revised transcripts and horizontalized the data to determine the common themes
of experiences shared by the students discussed in the findings below. The pilot work
ended here with the discovery of common themes also discussed below.
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4 Findings

The 2015 pilot study included: open-ended interviews with two eighth grade students
over two sessions for each student; transcription of the recorded interviews; participant
review and revision of transcripts for accuracy and completeness; researcher identifi‐
cation of meaning units or themes in each transcript; identification of participant
common themes. In the interviews, students relayed their stories of SDI experience in
previous years at their middle school (children ages 9–14 years) by answering the inter‐
view prompt: tell the story of your experience in the Independent Project (the name of
the SDI framework implemented in the school attended by these students).

Six common themes of experience emerged clearly between the two independent
stories:

• Appreciation for Autonomy
• Joy in Study Immersion
• Satisfaction with Self-selected Topic
• Enthusiasm for Learning
• Considerations in Time Management
• Stress with Project Completion

Following are just a few examples of the many interview excerpts that determined
the thematic categorization of six invariant themes in the student experience of SDI in
this pilot research.

The Appreciation for Autonomy theme arose in several places in the stories from
the two students. Here is a conversation passage from Student 1 (S1) showing her feel‐
ings of freedom in dictating her own learning and work strategies:

“I think it’s the fact that we were going to our own time and that we’d go to a library and we’d
just stay there for hours getting books and reading them. Taking notes and doing our own
methods. We might make PowerPoints and we might look at YouTube things on it. We can do
anything we want. We can just … we can do anything we want to find it out….It was cool that
way because you can … again, I go into this a lot but it’s the fact that we love what we’re learning
and that it’s not burial sites like we learned last year … last year … last month in social studies.
It’s something that matters to us and because we’re directing it, it seems much more important
to us.”

Student 2 (S2) shares relief and appreciation that teachers allow students to create
their own study and work schedule.

“… you get to pick your own partners and you get to choose your own due dates when you want
to turn in a project. So you have a whole calendar of when something is due. You get to make it
up. I think it’s way more flexible than like, if you have some, some tournament or like something
over a weekend and you can’t do it … … then you can like turn it in a few days later and, like,
make your own schedule. And your teacher approves.”

Participants each show positive attitudes here as they talk about the freedoms they
experience in engagement with the Independent Project. S1 says in this work students
can “do anything we want” around research and that “we love what we’re learning.” S2
repeats the phrase “we get to,” showing his feelings of being respected and privileged
to make his own decisions.
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Examples of Joy in Study Immersion peppered both student interviews. In the
following brief quote S1 is direct and clear in conveying powerful heartfelt feelings of
motivation and contentment:

“There were days where I would just sit down in solitude and thinking, get an iPad and look up
facts. Be so into it, read these articles for hours and forget about time. It was so cool. I loved
it.”

S2, a math-loving boy, expresses his motivation to sustain active interest and “dive
deep” into his selected topic of study:

“… like being able to choose your own project is part of what makes me want to do it the whole
term because it’s really what you’re interested about, not what the teacher chooses what they
think you’re interested about. So it’s … You can really dive deep in what you want to learn more
and you get to engage it in different subjects or topics like math.”

Both participants share feelings of immersion and engagement in their SDI learning
experience; the infectious tone in each is apparent.

Evidence of Satisfaction with a Self-selected Topic arose throughout the interview
and is implicit in the aforementioned excerpts. Here are two more explicit examples of
student gratification with exercising topic choice:

“I could go into … I could do so much. I wouldn’t have to do one certain thing. I could go into
… see … the cool thing about dreams is that you can expand to so much. You can do sleeping,
sleep deprivation. I know a lot about that….” – S1

“… you get to choose your topic…. I think that’s the best part….because if I was starting a topic
that I didn’t want to do, I’d feel mad about it and I wouldn’t want to study for a whole term. And
if I wanted to study it the whole time and I wanted to know the whole time, … then I could really
study more of that.” – S2

S1 feels freedom and interest in the varied directions she might choose within her
topic of lucid dreaming. Studying a topic of personal interest rather than a teacher-
selected topic is the difference between contentment and frustration for S2. Both students
share enthusiasm and pleasure in their respective topics of study.

There was palpable excitement about learning from each of the students when
sharing their experience in the Independent Project. Both exuded undeniable Enthu‐
siasm for Learning in this SDI model. First, we see S1 describe how the year flew by
as a result of learning about what she loves:

“I really love how we do independent projects because it makes us so much more informed about
the things that we love the most. It teaches us so much too, academically. Not to procrastinate
and to be engaged in what you’re learning….That year went by very fast because I loved my IP.
I remember everything.” –S1

S2 talks about his ability to sustain focus and dig into his Independent Project over
time because the topic is something of particular interest to him:

“… like being able to choose your own project is part of what makes me want to do it the whole
term. Because it’s really what you’re interested in, not what the teacher thinks you are interested
in. So you can really dive deep into what you want to learn more, and you get to engage in
different subject or topics like math…. I think what is interesting is learning the new stuff rather
than the stuff you already knew about.” –S2
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The students independently shared their excitement and enthusiasm for work that
mattered to them. Each was able to stay connected to the work and singled out the word
“learning” as a seminal act in an engrossing and enjoyable academic experience.

While appearing less often in the interviews when compared with the other themes
noted here, there was still marked reference to Considerations of Time Management
by both students. S1 conceded her penchant for procrastination and need to plan ahead
in order to manage her Independent Project work while also juggling other after school
commitments.

“I had about four projects that were due on one Friday and it was a really hard week for me. I
had my ballet exams and my play was that week too. I hadn’t planned ahead. I’m a person that
forgets to plan ahead and when the time comes, it’s like it’ll blow into my face. I don’t have time
to do anything.” –S1

By contrast, S2, who also independently raised the issue of scheduling, talked about
the freedom of setting one’s own due dates in the Independent Project:

“You get to choose your own due dates when you want to turn in your mini-projects. So you have
a whole calendar of when something is due. You get to make it up.” –S2

The students talked about Considerations of Time Management in different ways.
However, they each noted a significant experience and attitude about managing time
and their own schedules. You can hear the regret in her voice when S2 admitted, “I
hadn’t planned ahead.” S1 feels empowered when he says, “You get to choose…” as if
he were gifted something extra special.

Also limited in frequency of appearance in both interviews, like the theme of
Considerations of Time Management, is the theme of Stress in Project Comple‐
tion. Students shared clear and profound feelings of Stress in Project Completion as
they engaged in the Independent Project. Here S1 shares that the challenge of the work
was high and therefore stressful:

“To be completely honest.…when you look back on things it doesn’t seem as intense because
you’re like, “Wow, that was so fun.” But in the moment it was horrible….It’s an extremely
stressful experience because we’re not all completely adjusted to this kind of work…..It’s a good
experience and it trains you for high school and for college and all that. But it’s hard, and it’s
stressful.” –S1

S1 acknowledges the value of the challenging experience, pointing out how it
prepares students for future academic work. S2 talks similarly about the challenge,
saying:

“It’s the hardest part of the year. Emotionally it’s hard because you’re working so hard. And
academically, you’re trying to not procrastinate, get things done, and work independently.” –
S2

Again, we hear the use of “hard.” Similar in spirit to the excerpt from S1, S2 states
that working as hard as he did on the Independent Project impacted him emotionally
and academically as he juggled active engagement and independent completion of work.
Both students openly acknowledge palpable feelings of stress in the SDI experience.

Together the six themes of Appreciation for Autonomy, Joy in Study Immersion,
Satisfaction with Self-selected Topic, Enthusiasm for Learning, Stress in Project
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Completion and Time Management presented here demonstrate a notable degree of
overall positive, healthy academic engagement as students share feelings and anecdotes
of choice, control, study focus, interest, learning, and challenge. The detailed content
and upbeat tone of the excerpts suggest certain degrees of intrinsic motivation, consid‐
ered the highest most powerful form of motivation according to Deci & Ryan’s self-
determination theory [23] and considered desirable and important for deeper more
meaningful, long lasting and transferable learning found in Inquiry Based Learning
models [2, 3, 6, 8, 10, 11]. We hear a refrain of student commitment and engagement
echoed through the excerpts shared here – the animated anecdotes shared by the students
point to their high value of the Independent Project model. We see Information Literacy
skills and knowledge embedded in this Student Driven Inquiry process and product
exercised and developed with the student driving the work and learning [17–22].

5 Implications and Conclusion

The six emerging themes from the pilot study enumerated above individually and
collectively connect to ideas inherent in concerns within the fields of Student Motivation,
Information Literacy, and Inquiry Based Learning. The autonomy-supportive SDI expe‐
rience investigated in this pilot study shows students motivated by authentic, relevant
academic work [12–15]. Embedded in the Independent Project. The data suggests the
effectiveness of leveraging and mindfully supporting student agency through focus on
student purpose and interest [20] to use information to learn [24] The student experience
reported here substantiates existing qualitative IBL research and practice interested in
the positive effects of student engagement that lead to deeper, sustained learning [2, 8].
The growing focus on the learner experience in the research on Student Motivation,
Information Literacy and Inquiry Based Learning validates the privileging of student-
centered learning as well as the student learning perspective.

It is anticipated that substantive findings in the main study of this phenomenological
research will add rich information about the student perspective of experience working
with the SDI model. The qualitative data will enhance interpretation of the growing
collection of quantitative data on other forms Information Literacy-based IBL models.
Because SDI is distinguished from other IBL models for its high degree of student
autonomy there will necessarily emerge implications for the challenges and opportuni‐
ties afforded by the focused student-directedness of this learning model. While the pilot
study shows positive outcomes in motivation and engagement there were also shared
concerns for time and stress management. How can educators effectively create envi‐
ronments of both freedom and support for the effective use of information to learn and
create new knowledge? Where is the ideal balance between autonomy and guidance
found in this work? Concerns about levels of Information Literacy skills and knowledge
development in SDI will need to be addressed as well. Are students making satisfactory
academic gains as they use information to learn in SDI? Researchers, educators and
policymakers will be interested to understand the nuances of student autonomy in SDI,
its attendant opportunities and challenges, and to apply it to the growing knowledge in
the fields of Information Literacy, Inquiry Based Learning, and Student Motivation.
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Abstract. Information literacy (IL) received much attention from researchers
and practitioners in recent years. However, an understanding of IL in the educa‐
tional context of Vietnam is limited. Therefore, this project employs a mixed-
method approach to investigate the practice of IL teaching and learning in Viet‐
namese upper secondary schools. The study uses an expanded version of Stand‐
ards for the 21st-Century Learner devised by the American Association of School
Librarians (AASL) as a tool for measuring current IL capabilities amongst
students, as well as examining IL teaching and learning activities in two upper
secondary schools in the country. The IL assessment indicates that improving
students’ IL capability is necessary. Additionally, reasons for different IL results
and the practice of IL teaching and learning were explored.
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1 Introduction

Information literacy (IL) is regarded as one of the capabilities that students need to
engage with information effectively in the digital age [1]. Vietnam’s schools are not out
of this trend. However, the amount of studies on IL in the educational context of Vietnam
is still limited. Hence, this study aims to investigate the practice of IL teaching and
learning in upper secondary schools in the country. This paper, which is part of an
ongoing PhD research, will mainly present methodology and report on preliminary
findings of the study.

2 Literature Review

Hepworth and Walton [2] indicate that the term “information literacy” can be studied
under different perspectives. One of the definitions that is widely known and is consid‐
ered the groundwork for later IL definitions was introduced by the American Library
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Association (ALA) [1]. According to ALA, IL is a set of abilities of individuals to
“recognize when information is needed and have the ability to locate, evaluate, and use
effectively the needed information” [3, p. 1].

This research redresses the research gap by examining IL in the Vietnamese educa‐
tional arena. Therefore, reviewing previous literature related to this context is needed.
In Vietnam, there are several studies which focus on IL in academic and school libraries
but none has analysed IL delivery as part of a teaching programme. There is a case study
which explored the perceptions of stakeholders about the development and delivery of
IL instruction in Vietnam’s academic libraries [4]. IL in Vietnam can be found in the
research conducted by Truong [5]. This study mainly concentrates on IL at the higher
education level. The other is a sub-regional project that brought together seven countries,
including Cambodia, Indonesia, Laos, Malaysia, Philippines, Thailand and Vietnam on
the development of IL education through school libraries in Southeast Asia. The project
aimed to examine the current state of IL education in Southeast Asia, and to put forward
appropriate recommendations and action plans for the greater involvement of school
libraries in the development of an information literate citizenry. The project was
approved for financial assistance under the Special Funds of UNESCO’s Information
for All Programme in 2004 [6]. However, the focus is on IL training programmes and
IL educators, not students’ IL learning.

3 Background

According to the latest statistics from the Ministry of Education and Training (MOET),
Vietnam has 2,425 upper secondary schools (grade 10 to 12) [7] including public and
private schools. Schools enrol students based on pupils’ academic capability. Normally,
students who have a better academic level have more chances to study in public schools.

Enhancing the capability of using foreign languages, as it concerns English, receives
much attention from MOET, educators and learners in Vietnam, in recent years [8]. This

Fig. 1. Expanded AASL’s information literacy model
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can be found in the educational projects and policies introduced by MOET, for example,
“Teaching and learning foreign languages in the national education system 2008–2020”.

As the focus of this research is upper secondary school, the study uses Standards for
the 21st-Century Learner devised by the American Association of School Librarians
(AASL) [9] as a tool for measuring current IL capabilities amongst students as well as
exploring IL teaching and learning activities in schools. Nevertheless, the research
expanded the original AASL model by adding one more standard that is “Using foreign
languages to engage with information effectively” because of the special characteristics
of the study programme in the country (Fig. 1).

4 Methodology

4.1 Research Design

The research employed a mixed-method approach including three phases of data collec‐
tion.

Phase 1. A 35-question survey was apportioned into three parts as follows:
Part A – About you: obtained demographic data of the participants such as name,

gender, school, and level of study.
Part B – Your information literacy: a set of 25 multiple choice questions was used

to investigate students’ IL level in terms of the ability to develop search strategies,
evaluate information sources, use information ethically, and use foreign language to
engage with information effectively. Students were given one point for each accurate
answer. IL assessment was based on the 12th grade version of an IL competency level
assessment toolkit of high schools in the USA known as TRAILS – Tool for Real-time
Assessment of Information Literacy Skills, a project which was developed by Kent State
University Libraries [10]. TRAILS was selected as it is designed based on the AASL
Standards for the 21st Century Learner. Nonetheless, the questions were altered to suit
Vietnamese upper secondary students under the suggestion of a group of professionals,
including an expert in Information Science, an upper secondary school teacher, and a
school librarian. According to Rosman et al. [11], measurement of all IL aspects in a
test is a very big challenge. Thus, the questionnaire used indicators under standards one
and five which are “Inquire, think critically, and gain knowledge” and “Use language
to engage with information effectively” out of five standards, to measure four IL compo‐
nents.

Part C – Awareness and self-rating: aimed to identify students’ awareness of the
concept of IL as well as their IL self-assessment. The Likert scale (5 for highest rating
and 1 for lowest rating) was used to help students reflect on their IL.

Phase 2. Six semi-structured student interviews were conducted to explore their expe‐
riences in learning IL. They were nominated from the survey.

Phase 3. The research conducted 10 semi-structured professional interviews including
librarians, teaching staff and administrative staff in order to investigate more issues that
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were raised from previous phases. Also, a document review schedule was created to
collect qualitative data from reports, policies, guidelines, study programme, textbooks
and teachers’ resources.

4.2 Sampling

Two upper secondary schools comprising one public school and one private school
(labelled School B and C) took part in the project as a representative sample. In each
school, the researcher randomly selected students to take the questionnaire survey
(N = 183). Students from the survey participants were then selected for the interview
based on their willingness and IL test scores. Librarians, teachers and managers were
then involved in the project.

4.3 Data Analysis

The quantitative data was imported into SPSS 22 for analysis. Data were analysed in
two levels including descriptive and inferential statistics. For qualitative data, this
research made use of thematic analysis.

5 Findings

5.1 Information Literacy Assessment

Information Literacy Test Scores. The raw scores were converted into percentages
including less than or equal to 30%, more than 30% and less than 70%, and more than
or equal to 70%. They were then recoded into values such as low, average, and high,
correspondingly.

Fig. 2. Overall information literacy scores
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As shown in Fig. 2, the students’ IL test scores ranged from 12 to 84 out of a
maximum score of 100 (mean score: 46.43/100). Additionally, 82% of the students
achieved average scores, 13.7% of them reached low scores, and only 4.4% of them had
high score performance. The results reveal that a large number of students had basic
knowledge and skills to engage with information. Nevertheless, their IL skills had not
been developed comprehensively.

Information Literacy Component Testing Scores. The findings show that out of the
four IL testing areas, the best-scored aspect was using information ethically (mean score:
60.11). Meanwhile, the least-scored side was evaluating information sources (mean
score: 38.36). Furthermore, the performance mean scores of the ability to develop search
strategies and use foreign language to engage with information effectively were 43.28
and 49.40 respectively. The results demonstrate that students were better in using and
finding information than evaluating sources.

Information Literacy Scores between Schools. The proportion of the participants
achieving high scores in School B was 6.52%. This ratio was higher than School C’s
with 2.2% (Fig. 3). Overall, students of School B had better IL performance than School
C. Therefore, this may suggest that students who have better academic performance also
have better IL level.

Fig. 3. Overall information literacy scores of two schools

Self-assessment of Information Literacy Level. The Likert scale, specifically 1 to 2,
3, and 4 to 5 were then recoded into values including low, average and high level in that
order. 26.78% of the participants rated their IL level at a high level. Meanwhile, 52.46%
ranked their IL level at an average level and 20.77% thought their IL level is low. It can
be said that a large number of participants thought positively of their IL level.

Comparison of Information Literacy between Female and Male Students. It is
apparent that females scored slightly higher than males did (mean score: 47.92 vs.
44.67). However, boys inclined to think more positively of their IL level than girls did.
Specifically, 29.76% of the male students, as against 24.24% of the female students,
rated their IL at a high level.
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Correlation between Demographic Variables and Information Literacy Testing
Areas Variables. Pearson Correlation Coefficient was employed to explore further the
relationship between the above variables. It was found that the type of schools and the
level of study made a difference in overall IL scores and in most IL testing aspects
(Table 1).

Table 1. Correlation between demographic data and information literacy level

Testing areas School Gender Level of study
Developing search strategies −.364** −.062 .158*

Evaluating information sources −.361** −.033 −.024
Using information ethically −.236** −.179* .165*

Using foreign language to engage with
information effectively

−.144 −.058 .096

Overall information literacy scores −.415** −.108 .157*

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).

Correlation of Information Literacy Scores and Self-assessment. Spearman Corre‐
lation Coefficient was used to examine whether there is a relationship that exists between
self-rating and IL scores. It was found that there was a positive linear relationship
between overall IL scores and self-assessment. However, it roughly appears that there
was just a weak correlation (r < 0.2).

5.2 Factors Affecting Students’ Information Literacy

There are a number of factors that affect students’ IL including internal and external
reasons.

Internal reasons comprise students’ awareness of IL, academic capability and their
IL self-learning. It was found that students who have higher awareness of IL also have
better IL performance. Generally, there is a difference among three groups of students
relating to the awareness of the importance level of IL. High and average scoring students
thought that IL is very important to students in general. However, low scoring students
believed that IL is unnecessary.

Furthermore, the interview results confirm that students who are better in academic
capability are also better in IL.

It was found that students primarily learn IL by themselves. Therefore, students’ IL
self-learning might be the reason that resulted in different IL scores. Students primarily
take the chance to develop their IL through the activities as presented in Table 2.

Table 2. Learning information literacy between three groups of students

Activities Low Average High
Homework X X
Textbook use X X X
Activities outside of the class X
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Activities Low Average High
Support from family X X
Library use X
Teachers’ instructions X X X
Support from friends X X X

It can be seen that, high scoring students are better in taking full advantages from
activities both within the school and outside of the school in developing IL. It may help
them develop their IL capability.

At the same time, some external reasons were explored. Specifically, teachers’
behaviour, support from family and study environment may affect students in engaging
with information. Although several reasons are given to explain the difference in
students’ IL scores, it is assumed that the use of technology has no impact on pupils’ IL
capability.

5.3 Teaching Information Literacy

As for teaching IL, the schools have not delivered any formal IL programme. It was
expected that the library will deliver instructions related to IL through their activities
such as library use guidance and ‘ask a librarian’. However, it seems the practice was
not as expected.

According to interviewees, there are three main reasons leading to no IL programmes
including:

• Time pressure: The problem results from two reasons including private class attend‐
ance and strict learning timetable. All interviewees agree that a busy learning
schedule means schools cannot deliver an IL programme as well as limit the devel‐
opment of IL of students. Furthermore, students do not have time to engage with
information outside of the class. Therefore, they do not have needs related to IL.

• Teaching method: The current transmission approach to teaching and learning does
not encourage students to develop IL. Additionally, although the schools tried to
switch to a new teaching and learning method, they mostly use the traditional
approach in assessing learning outcome that requires students to learn by heart what
they are taught. Thus, it does not encourage students to develop IL skills in order to
improve their academic performance.

• Resource issue: The schools also face challenges in relation to resources including
finance, human resources, and learning material.

6 Conclusion

The IL assessment findings reveal that improving IL capability of students in the two
schools is required. Particularly, some action needs to be taken to improve the weak‐
nesses in pupils’ information evaluation, the imbalance in the IL level among students
of the public school and the private school as well as between males and females. Also,
the schools have not concentrated on providing IL instruction for their students. This
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may result in non-comprehensive development of pupils’ IL and their IL self-learning.
Therefore, an IL model that suits the educational context of Vietnam needs to be devel‐
oped.
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Abstract. The purpose of this study was to investigate the feasibility for imple‐
menting a civic action-oriented information literacy plan across disciplines within
an elementary school, including analysis, design, development and evaluation of
the plan. The topic of the plan was the US-Taiwan Eco-Campus Partnership
Program. A collaborative action research approach was used for this study. The
researchers collaborated with a librarian who taught information literacy, as well
as a science teacher and an English teacher. The civic action instruction lasted for
ten months with two cycles. This study was conducted in an elementary school
in the area of Chiayi, Taiwan. The data was gathered through participant obser‐
vations, tests, surveys, interviews, and document analysis. The results showed
that it is feasible to promote the civic action-oriented information literacy curric‐
ulum in sixth grade class. Students’ problem solving skills, rational participation
in public actions, and intercultural understanding improved through several strat‐
egies. They were progressive information literacy curriculum, collaboration
among teachers, the support of school administration, and integration of infor‐
mation technology.

Keywords: Civic action · Information literacy instruction · Intercultural
understanding · Eco-Campus · Taiwan

1 Introduction

It is common to use the terms “computer skills” and “net literacy” as synonyms for
information literacy in Taiwan. However, in addition to diverse inquiry skills, social
responsibility is also a concern of information literacy. How to make wise decisions and
be informed citizens in today’s chaotic society is a goal which information literacy
instruction wishes to pursue [1–3]. However, information literacy curriculum rarely
addresses the topic of civic actions in real instruction settings.

In recent years, the fields of social studies, science and English in Taiwan suggest
teachers depart from their scripted textbooks. Instead, teachers should get students to
analyze problems in a real world, to gather information and to take actions based on
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an inquiry process [4–7]. However, it is still questionable whether such an interdis‐
ciplinary instructional design can help students assume the responsibilities of demo‐
cratic citizenship.

1.1 Purpose of Study

The main purpose of this study was to examine the feasibility for implementing a civic
action-oriented plan in sixth-grade information literacy curriculum. The focuses of this
investigation included the analysis, design and development, and evaluation of the entire
plan. Students’ information literacy, civic action skills, and intercultural understanding
were the specific attentions of evaluation.

2 Literature Review

2.1 Essence and Teaching of Information Literacy

Social responsibility is one the three categories listed in the book Information Literacy
Standards for Student Learning [8]. It stresses that information literate students practice
ethical behavior and participate effectively in groups to contribute positively to the whole
society. Following similar concepts, the new standards, entitled Standards for the 21st-
Century Learner, also expect all K-12 students to be responsible digital citizens who
can access information from diverse perspectives, cooperate with others and participate
ethically in democratic society [1].

Furthermore, Bruce [2] believes that information literacy is using information crea‐
tively and reflectively, so that learners’ learning experiences can be expanded. Thus,
Bruce proposed Six Frames for informed learning, which school curricula should depend
on. Social impact is one of the frames. Using this frame for instructional design, students
would focus on controversial issues within social contexts, and understand how infor‐
mation literacy impacts society. Lloyd [3] also suggests that researchers should not stress
personal information seeking behavior out of context; instead it is more important to
examine information practice from a sociocultural perspective.

2.2 Essence and Teaching of Civic Action

Instruction that requires students to memorize information cannot help them become
participating citizens. Instead, as John Dewey suggested, students should learn how to
integrate skills and knowledge into their daily lives as members of a social
community [9].

Citizen participation is one of the emphases of many curricula in Taiwan. It is a
process of empowerment. Students first are aware of and identify the real problem. After
collecting diverse information and considering different perspectives, students brain‐
storm feasible policies for the problem. Finally, students cooperatively transform the
chosen policy into an actual action, implement it, and at last, reflect on the results.
Serriere [10] described how six fifth-grade girls rationally negotiated with school

508 L.C. Chen and Y.-H. Chen



administration so that the school’s existing lunch plan was changed. This study verified
that youth’s civic efficacy can be enhanced through authentic actions. It also identified
the role of a teacher in supporting the development of civic efficacy. The four supports
included building curriculum from life, asking inquiry questions, working in a diverse
group for valuing diversity, and practicing skills of civic activism.

Thus, many researchers agree that civic education at the elementary level is crucial
because it can prepare youth for civic engagement throughout their lifetime [11, 12].
Young citizens can go beyond knowing and move toward action.

2.3 Essence and Teaching of Intercultural Understanding

Intercultural understanding is one of the most important curriculum goal listed in the
Grade1-12 curriculum in Taiwan [7]. In practice, it suggests teachers create opportuni‐
ties for students letting them experience different cultures and challenge accustomed
ideas. In fact, language, culture and learning are fundamentally interrelated. They can
be fused into a meaningful instructional environment where students face different
languages and cultures.

Newton et al. [13] stated that comparing cultures is a practical focus for language
teaching which allows learners to develop more sophisticated concepts of culture, so
that they can respect each other and communicate effectively across cultural boundaries.

However, English language teaching in Taiwan has always focused on grammatical
and phonological teaching, rather than an intercultural communicative approach. There‐
fore, students lacked intercultural language competency, and could not understand their
own identity in relation to others. The teaching activities suggested by Lee [5] may solve
this problem. They were inviting native speakers, role playing, participating civic actions
and providing virtual learning environments via the Internet, because learners could
engage in genuine social interaction.

3 Methodology

3.1 Research Design

A collaborative action approach was used as the framework for this study [14]. The
researchers worked with Teachers Jessica, Mary, and Sandra, who taught information
literacy, science and English respectively. We collaboratively designed and imple‐
mented a civic action project across disciplines, based on the Big6 model [15]. The
project, titled “US-Taiwan Eco-Campus Partnership Program”, lasted for ten months.

3.2 Research Site and Participants

The study was conducted in Chia Elementary School in Taiwan. This school has adopted
the information literacy curriculum since 2005, designed by the researchers and school
teachers. The information literacy curriculum was integrated into various subject matters
via the framework of inquiry-based learning, such as the Super3 and Big6 models. A
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series of inquiry projects has been implemented each semester, starting at the second
semester of first grade. Furthermore, English teacher Sandra has integrated various
exchange activities with the U.S. and Japan since 2011, to promote students’ intercul‐
tural understanding and communication in language education.

The main research site was a sixth-grade class which had a total of 30 students (15
boys and 15 girls). They were all familiar with inquiry-based learning, and their English
reading abilities were much better than their spoken English due to the lack of an
authentic English language environment. Moreover, what the students understood of
American culture mostly came from the media, such as movies and television programs.

Mary, the science teacher, applied for the Eco-Campus Partnership program spon‐
sored by the Taiwan government. She hoped to improve students’ environmental aware‐
ness. Jessica, a teacher librarian was responsible for teaching the civic action-oriented
project in information literacy instruction. Therefore, Jessica invited Mary and Sandra
to execute this project collaboratively. The information literacy instruction was taught
once a week over two semesters.

3.3 Research Process

Preparation Stage (7/2014~8/31/2014). Since the learning materials mostly came
from the National Wildlife Federation, Teacher Jessica invited several external experts
to translate and to revise the materials (e.g. videos, checklists), so that the materials
corresponded to situations in Taiwan, and could be understood by sixth graders. Through
several discussions, the researchers and Jessica integrated the steps of Eco-Campus as
well as the Big6 models and designed the Action booklet. This booklet served as the
guideline for action implementation. The researchers and teachers also clarified that the
purpose of civic action was not to protest against the school or government. Instead,
civic action was to solve problems and improve society starting from ourselves. To
increase the interaction among students, the researchers developed an Eco-Campus
website (http://echoschool.etech.ncyu.edu.tw) (Fig. 1).

Fig. 1. Eco-Campus website
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Collaborative Action Stage (9/1/2014~5/2015). Since it needed more time to set up
and keep partnership between the U.S. and Taiwan, the researchers and teachers
designed the civic action instruction with two cycles.

• Civic action cycle I (9/1/2014~1/27/2015)
The whole research team guided students to understand the essence of civic action
and the importance of environment improvement in information literacy, science and
English curricula. Then, based on the steps of Big6 and Eco-Campus, each group
implemented civic actions regarding saving energy within school. Then they reflected
on the results.

• Civic action cycle II (1/28/2015~5/29/2015)
According to the action results in the cycle one, Jessica and Sandra continued to guide
students to improve their civic actions, and communicated with the U.S. partners
through video conferences. They shared with each other about the process and results
of civic actions, in order to increase intercultural understanding.

3.4 Instrument

The Eco-Campus Test, designed by researchers and teachers, was used for a pretest and
posttest. It measured students’ abilities to implement a civic action and information
literacy competency. It was composed of 13 questions which included one multiple-
choice question and twelve open-ended items. The Cronbach’s α reliability coefficient
of the test was 0.804. Open-ended questions were scored 0–3 on the basis of their
correctness and completeness by the first author and an independent judge. The inter-
rater reliability as indicated by percentage agreement was 0.937.

3.5 Data Collection and Analysis

Data collected included interviews, participant observations, tests, and document anal‐
yses. The researchers interviewed the teachers and several students about their opinions
of the instruction by asking open-ended questions such as “What are your experiences
before, during, and after implementing your civic action?” The researchers also observed
the teaching and learning activity each week and helped teachers collect instructional
materials. The documents collected included the environmental review checklists, Eco-
Campus action plans, and the information on the Eco-Campus website. All qualitative
data were organized, coded, reviewed and analyzed multiple times. The quantitative test
data were analyzed using a paired sample t test, which examined the differences between
participants’ pretest and posttest scores.

4 Results

4.1 Civic Action Cycle I

Analysis, Design and Development of Civic Action Cycle I. Sixth-grade students in
Chia Elementary School have experienced nine inquiry projects using the Super3 and
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Big6 models since first grade [15, 16]. They were all familiar with the inquiry process
and skills. However, all of the projects involved cognitive aspects only, seldom relating
to real actions. Therefore, it was rare for students to implement a civic action in an
authentic situation. Students started to learn to use computers and the internet from third
grade. However, teachers will not give students many assignments which required
computer use, because parents worried that their children might become addicted to the
Internet.

Based on the analysis above, Jessica first communicated with parents about the Eco-
Campus website in a PTA meeting. Then students were allowed to use the Internet under
a parent’s monitoring. Students worked in groups of ten and discussed their assignments
on the website. After each group established consensus, Jessica asked each group to
investigate energy use within the school and identified inefficiency with the energy
checklist. This was the Task Definition stage of Big6.

In science classes, Teacher Mary taught advantages and disadvantages of each types
of energy and clarified Group 4’s question: “Does the solar panel manufacturing
processes bring risks to our environment?” by saying that every type of energy may
cause some environmental pollution (Record 20141126). After reading related materials
from the library and the Internet, the four civic action plans proposed by the four groups
were the following:

Plan A: Put a small poster beside a light switch in every classroom and office,
reminding people to turn off lights. After four weeks, group members would interview
students and teachers about this reminder.

Plan B: Inspect each classroom to see if lights and fans were turned off during school
morning assemblies. The results would be recorded on a big poster displayed on the
hallway. Group members would carry out this plan for eight weeks.

Plan C: Adapt the lyrics based on the song sung by Jay Chou for energy saving, then
sang to the whole school in the assembly hall and broadcasted it before students left
school.

Plan D: Understand the school solar power system, and analyze its power generation
efficiency. At last, group members would write a booklet of school solar panel as a
narration guide for junior schoolmates.

Evaluation of Civic Action I. According to the Eco-Campus Test results in Table 1,
the paired sample t-test was significant (t = 3.085, p = 0.004 < 0.05). It meant that sixth
graders acquired the overall information literacy and civic action skills after learning
the civic action-driven information literacy instruction.

Table 1. Summary of T test in Eco-Campus test

Number Pretest Posttest t p
M SD M SD

30 25.17 10.48 28.70 8.62 3.085 .004

α = .05

In addition to the overall statistical data, more qualitative information was analyzed
below. Among four civic action plans, Plan B was the most effective one. Group leader
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Wendy respected the ideas of other members and encouraged them to discuss their
problems on the website to form consensus (Dis. B 20141031~1110). In the beginning,
they inspected each classroom apathetically and left warnings to those who forgot to
turn off the light. Then they found that middle elementary students improved their habits
enormously, so they felt a sense of accomplishment, “I feel great because it can help
everyone save energy together.” (Sheet S10). In the interview, Wendy talked about her
reflection, “Teacher usually organizes well for us in the prior project, but this time we
have to do everything by ourselves. We notice more details.” (Interview S21).

Plan C did a great job too. Through many times of trial and error, group C members
finally cooperatively adapted the song “Paddle Fragrance” to “Energy Saving” and recorded
it on a computer using Audacity software. After broadcasting the song to whole school, S5
wrote his feelings, “In the beginning, I think it is a piece of cake. Then I found it is not easy
at all. We need to consider so many things to get a job done. For example, do the lyrics
rhyme? How can we reduce the noise when recording the song?” (Sheet S5).

Many students expressed that they understood the importance of saving energy after
implementing the action personally, “If our action can save school electricity fee, what
we save may buy more useful facilities.” “I remind my dad and mom to turn off lights,
and remind myself not to play with water.” (Interview 9, 5).

In sum, through the civic action, students’ environmental awareness increased. They
cared more about the environments around themselves. At the end of the semester, the
Chia Elementary School was honored with a Silver award which meant students
improved the school’s environment collaboratively and effectively.

As for the intercultural understanding aspect, since the partnership between the U.S.
and Taiwan was built until the end of semester, many students did not have the feeling
of intercultural partnership in this cycle.

4.2 Civic Action Cycle II

Analysis, Design and Development of Civic Action Cycle II. The Energy Saving
song was broadcast twice a week, but most students did not remember the lyrics, so they
could not understand the meaning of saving energy. Therefore, group C members
continued their action in this cycle which was to teach 30 classes of school the song in
the morning. Although Group D started its action very late in cycle I, it collected much
information about the solar power system in this cycle, and discussed the booklet’s
contents with Teacher Jessica for several times.

Teacher Sandra finally contacted Teacher Mark in U.S. via email, and set up two
video conferences for introduction, sharing each other’s actions, and posing questions
about each other’s culture. In English classes, Sandra taught students how to write action
reports and self-introductions in English.

Evaluation of Civic Action II. Ten members in Group C worked in groups of two and
taught 30 classes to sing the Energy Saving song with PowerPoint for two weeks. Then
they formally reviewed the song with all teachers and students in the school assembly
hall. In the interview, Jessica said, “From the students’ perspective, their time and energy
are limited, and they have so many other assignments needed to be done. So I am pretty
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satisfied with their performance.” (Jessica inter20150205) In addition, in the lecture for
action report to their U.S. partners, Group C listed two important things they learned
during the action process, “1. We have learned how to use different ways to raise people’s
awareness on turning off the lights. 2. When we worked together to save the earth, it
was better than got 100 points on a test.” (Lecture GC) The results supported Checkley’s
[11] claim that comprehensive cross-disciplinary civic-action curriculum can increase
students’ sense of mission, and prepare them to be participating citizens.

As for intercultural understanding, the students introduced themselves to their U.S.
partners in the video conferences. They found, “It is a great experience to talk to
foreigners in English.” “Although our partners are younger than us, they are so outgoing
and not shy at all.” (S27, S10 reflect) Group C reported its civic action and sang the
Energy Saving song. To their surprise, the U.S. partners recognized the tune right away
and asked, “Is it Jay Chou’s song?” Several students expressed their feelings: “We are
so surprised. In the beginning, we are afraid our partners will not understand what we
say and what we sing. But I worry it too much.” “They keep complimenting what we do.
It makes me so happy. I hope next video conferencing will be more interesting than this
time.” (S19, S16 reflect) Teacher Helen also recognized that students’ motivation to
learn English increased, “When they have real people to communicate with, English
course becomes alive.” (Helen inter20150508) In fact, language learning should empha‐
size learning how to communicate effectively rather than being able to speak like a native
speaker [13]. Although both students and teachers found cultural differences among two
schools, all of them agreed Helen’s saying, “The best thing to do is to share the strengths
of each culture and then see what you can learn and improve from there.” (Video trans)
These results verified the statement by Newton et al. [13] that intercultural communi‐
cative teaching can develop a deeper awareness of different cultures and languages.

5 Discussion and Conclusions

Based on the finding of this paper, it is feasible to promote civic action-oriented infor‐
mation literacy curriculum in sixth grade class. Students’ problem solving skills, rational
participation in public actions, and intercultural understanding improved. During the
ten-month process, students first investigated the existing environmental problems of
the school; then via teachers’ teaching and independent information-seeking, students’
related knowledge increased. Next, students developed, implemented and evaluated the
civic action. In addition, students experienced intercultural communication with U.S.
partners through video conferences. As Lee [5] and Newton et al. [13] state, learners’
intercultural communication competency in knowledge, affection and skills can be real‐
ized in a meaningful learning environment.

However, these results could not be reached without the following key elements.
They were a progressive information literacy curriculum, collaboration among teachers,
the support of school administration, and integration of information technology. In
conclusion, facing the needs of digital citizens in the 21st century, via real civic actions,
information literacy can be practiced in interdisciplinary fields. Students then are
empowered and would like to take on social responsibilities.
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Abstract. This paper reports a study of the characteristics, skills and compe‐
tencies of historians, both amateur and professional, as users of archives. It makes
two main comparisons: between professional historians and amateurs, typically
genealogists and family historians; and between participants in Slovenia and in
the United Kingdom. The study is in two parts. First, a detailed and comprehen‐
sive literature analysis, including information competencies of archivists where
relevant, as well as those of users, to identify the main issues to be examined.
Second, a Delphi study with a small panel of archivists from both countries, to
establish consensus or divergence of opinion, and to explore the differences, if
any, between amateur and professional historians, and will also investigate any
national differences. The results show a high degree of consensus, and point to
common issues in the skills and competencies needed by both groups, which
should be explored in a larger study.

Keywords: Archives · Archivists · Historians · Information competencies ·
Delphi method

1 Introduction

Better understanding of the characteristics, skills and competencies of archives users is
particularly important at a time when archives are increasingly becoming digital, are
providing services to remote users, and also as they begin to store data collections as
well as more familiar archival documents. In this paper we focus on historians, both
amateur and professional, as users of archives.

2 Literature Review and Synthesis

Historians (professional and amateur) are the most investigated among users of archives
[1]. Studies have generally focused on professionals, while sometimes including
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amateurs; for example, a recent study by Washburn, Eckert, and Proffitt [2] on how
archives users adopt social media included faculty, students and genealogists. Studies
often aim at finding out the information practices of historians, their preferences
regarding types and formats of materials, their attitude towards archivists and archives,
and the varied purposes and impacts of archival research. As Case [3] put it, “Historical
research in the archives is a multistage, iterative process. Historians may use a broad,
“path-breaking” approach to research, proposing new ways of looking at old problems,
or they may opt for a narrow, “microhistoric” approach, examining or documenting a
specific community of interest or problem.” Huvila [4] found that the empirical approach
to studying archival users, in many cases historians, has strengthened in the new millen‐
nium, coincident with an increase in digital material in archives. These studies have
generally used mixed qualitative and quantitative methods, including paper-based and
web-based surveys, interviews, focus groups, observations, diaries, log analysis, and
experiments [5–8].

Such studies have fallen into three groups [9]: materials/institution centred, focusing
on materials used; product-centred, focusing on archival research results; and user-
centred. This last group of studies, considering the characteristics, behaviour, compe‐
tencies, etc. of archives users is of most relevance to our study. There are relatively few
such studies, and these were the focus of this literature review, which resulted in a
qualitative synthesis [10], identifying the themes for our subsequent empirical study.

Poole, in a major review of the literature of the area [5], gave an overview of studies
of the interaction between historians and archivists over eight decades. Although studies
show historians increasingly adopting digital tools, there is still a reliance on traditional
means of following footnotes and references. Both primary and secondary materials are
widely used: for all types of materials extent of use and perceived usefulness are not
necessarily correlated. Several studies indicated that historians’ information seeking
strategies were less than optimal, and that it would be helpful if archivists were consulted
to a greater extent, and earlier in the process. Poole concluded that the influence of digital
technology, together with a better understanding of historians’ information practices,
will allow for more effective collaboration between historians and archivists in the
future. He cited several studies calling for increased archival training and archival
literacy, in the context of education of professional historians; see, in particular, Morris,
Mykytiuk and Weiner [11]. More recently, Carini has proposed a framework for stand‐
ards of information literacy in archives and special collections [12]. Poole’s review also
noted the significance for the future of the amateur historian and the citizen archivist.

Early studies found that historians use informal and personal sources, as well as
formal sources to locate and retrieve information [13–16]. Beattie found that predomi‐
nant sources used by Canadian historians for locating information were archivists, foot‐
notes, and colleagues, not formal tools [17]. However, though informal sources were
more frequently used by these historians “they are not more useful than the formal
descriptive tools available.” Cole found that history doctoral students had different ways
of processing information which affect their knowledge formulation: holistic and seri‐
alistic [18]. Another finding of Cole’s study is that besides using textual materials these
historians were increasingly using non-textual forms such as photographs and oral
histories. A study by Stieg Dalton and Charnigo found that some information practices
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of historians have remained the same, such as finding information in book reviews,
browsing, and carrying out comprehensive searches [19]. Although there was still a
preference for printed sources, historians had begun to use digital databases, catalogues
and indexes.

These patterns appear not to have changed much in a decade, as Sinn and Soares
noted that historians show similar information behaviors with digital collections [9].
Chassanoff claimed that it is not possible to identify from the literature which would be
historians’ preferred search and retrieval strategies in archival settings [8], However,
she also found that historians’ preferred ways of locating primary sources are finding
aids, archivists and citation linking; the methods deemed most useful are not necessarily
the most frequently used, due to experience, availability, etc. She also argued that “rather
than focusing solely on frequency of use, or facilitating better search and retrieval
methods, archivists should consider how information needs adapt and change as new
knowledge is acquired.”

Duff identified patterns of user behaviour from the literature, finding that too little
information was provided for effective archival reference service, and that finding aids
were heavily consulted and highly valued, as were system help features [20], which
substituted for the help of an archivist. Duff and Johnson explored the information
behaviour of professional genealogists, finding researchers predominantly searching for
personal names, sometimes place names, dates, and genres, only occasionally seeking
advice from archivists and colleagues, and rarely consulting formal sources such as
finding aids [21]. They identified barriers in the search process: the provenance-based
organization of finding aids is not user friendly, especially to novice researchers, while
distributed systems without a central search portal, and time constraints, were problem‐
atic. Freund and Toms carried out a lab-based study of ways in which historians and
genealogists used printed and digital archive finding aids [22]. The participants used a
variety of strategies for interacting with the finding aids; although they were generally
successful in completing the tasks, there was some evidence that they were confused by
an “archival world view” instantiated in the finding aids; see also [23] on findings aids
as a distinct genre of document.

Lybeck found that in digital archives researchers are beginning to show non-tradi‐
tional behaviours which has probably to do with their general experiences with using
tools such as online databases and digital libraries [24]. Digital archives are increasingly
seen as just another digital library [5]. Seadle made the point that the most basic infor‐
mation activity of historians - reading and scanning - is considerably altered as visits to
physical libraries and archives are increasingly replaced by remote engagement with
digital texts [25].

Tibbo found that US historians utilized a wide range of primary materials and also
of sources and tools, from paper materials to online databases, web searching and repo‐
sitories, but lacked knowledge of the content of digital sources, and even of the existence
of electronic finding aids [26]. Recommendations were that archivists should become
more proactive in user education and that they should dedicate more attention to archival
finding aids tailoring them to the users’ needs; more recently Cook made a similar call
for greater attention to the relative characteristics, knowledge and skills of historians
and archivists, which would reflect in an enriched archival practice [27]. A similar study
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in the UK found that although historians work in different ways, there are still some
common patterns of behavior and preferences; the main factor explaining historians’
information-retrieval behaviour is the type, or genre, of the information source [28].

Duff, Craig and Cherry carried out questionnaire studies of Canadian academic
historians, finding that historians use what is available to them, but wish for more
sources, particularly digital, use a variety of document types and formats, want better
and faster access to finding aids, and value archives for the completeness of their collec‐
tions [29, 30]. Among the most valued sources were finding aids, footnotes, and archiv‐
ists; most preferred to use the original format of materials, but also valued electronic
access and digital reproduction. Chasanoff also investigated academic historians, using
a web survey, finding an awareness of, and interest in, new technological developments,
the quality of digitized materials, and recognition of the archivists’ expertise in the
digital environment [8]. Sinn and Soares found that historians’ sources of information
about the existence of digital archival collections were mainly informal and personal [9].

Sinn surveyed historians’ experience and perception of digital archives, finding that
they behave similarly to other users of digital libraries, generally finding out about data‐
bases through informal means, and, if interested in the content, being prepared to learn
to make best use of even an unfriendly interface [31]. They saw drawbacks and benefits
in technology: drawbacks are mentioned in connection to poor quality of images, lack
of diversity, non-searchability; benefits include mainly in easing searching and access,
saving time, and having items universally available. This, and other studies, show an
increasing reliance on general web search engines, to find resources, rather than archive-
specific systems [9, 26, 32–35]. Sinn and Soares [9] therefore conclude that digital
project developers should try to make their entire collection database indexable by search
engines.

Some studies also show that perceptions of historians towards digital materials is
that they are not as reliable as traditional sources [36–38], and that digital technologies
change patterns of behaviour [39]. Elena et al. found that historians exhibit quite sophis‐
ticated retrieval competences, concluding that the perceptions of historians that digital
resources are less useful and less reliable may be related to the limitations in the func‐
tionalities of archival information retrieval systems [37].

From this literature synthesis, the following themes emerge as needing further inves‐
tigation with respect to historians’ use of archives: the differences between amateurs
and professionals; the changing relation between use of physical and digital materials;
the user skills and competences needed, particularly in the digital environment; and the
changing role of the archivist in supporting historians, as archives become increasingly
digital.

3 Research

3.1 Research Problem and Research Questions

That there are significantly different issues in information literacies and competencies
in the archival context is well established [40], and is confirmed by the literature analysis.
This study made two comparisons of specific user groups: between professional
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historians and amateurs, the latter often skilled and sophisticated in their ‘serious leisure’
information practices; and between participants in Slovenia and the United Kingdom,
variations here perhaps resulting from differing national histories, cultures and political
systems. The research questions were:

1. What are the main types of archival materials used by historians?; are there differ‐
ences between professionals and amateurs?

2. What are the attitudes of historians towards physical archive materials, compared to
digital materials?; are there differences between professionals and amateurs?

3. What are the main skills and competences needed for effective use of archives?; are
these competences and skills changing, and if so, how?

4. Are there notable differences in skills and competences of archives use between
amateur and professional users?; if so, how do these manifest?

5. How, if at all, does the role of the archivist differ in supporting amateur and profes‐
sional users?

3.2 Methodology

A Delphi study was used in this phase, being particularly valuable in identifying
consensus or divergence of opinion, and increasingly used in information behaviour
research [41]. The expert participants were archivists; the validity of using expert
opinion of this sort to investigate archive users behaviour has been demonstrated [40,
42]. In Slovenia there were five participants, in the UK four, in both cases coming from
national and regional archives. Although this number is relatively small for a Delphi
study, it was sufficient to provide the necessary information for this initial study. The
Slovenian participants were all professional archivists, with qualifications in history,
and also had experience working with users. In fact, the majority of archivists in Slovenia
are historians, although in most Slovenian archives the reading room staff are not
professional archivists, but rather “technical staff”, usually with only high school qual‐
ifications. Data was gathered in April and May 2016 using email for communication.

There were two rounds, identical in both countries. In the first round the participants
provided answers to the five research questions above. In the second round the partici‐
pants were shown a summary of answers from both countries, grouped around the same
five thematic units, and invited to add or revise opinions, additional thoughts, and
comments. Although the number of participants was small, there seemed to be a distinct
difference in the second round responses, in that Slovenian participants were less
comfortable expressing dissent or criticism. This may be due to a difference in the
cultural traditions of the two countries, and may raise methodological issues; namely,
it would be worth investigating further for its effect on use of Delphi and similar methods
in culturally mixed settings.
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4 Results and Discussion

4.1 The Main Archival Sources Used by Historians

There was consensus in both countries that a very wide variety of sources are used,
which confirms findings of most older and newer studies. UK participants felt that
archivists are not necessarily aware of those which are most important for, and used by,
particular user groups. Some Slovenian archivists mentioned “more popular” fonds1,
some of them specific for the particular archive.

There was a lack of consensus in both countries as to whether this applied equally
to all users. Some respondents felt it did, others thought it reasonable to distinguish
professionals (likely to be more aware of the background of the documents being exam‐
ined, and potentially prefer to focus on less well known sources) and amateurs (who
may prefer well-known ‘easy’-to-use sources, such as printed rather than possibly diffi‐
cult to read handwritten sources, and rely on secondary sources for background).

4.2 Attitudes of Historians to Physical and Digital Materials

There was consensus in the UK, and general though not unanimous consensus in Slovenia,
that there was no distinction between professionals and amateurs in this respect; but there
was no consensus as to the nature of the preference. When asking this question we did not
differentiate between digitized and born digital material. Neither did these differences
appear from the participants’ responses. One viewpoint, more pronounced in Slovenia, was
that both groups preferred digital materials for convenience and ease of use; a UK partici‐
pant was surprised by this, and speculated that it might reflect different national practices in
respect of digitisation, indexing and metadata. It should be noted that in Slovenia there are
few digital collections of archival material or finding aids available online. It is possible that
such user preference may be more pronounced when users do not realize exactly what
‘online availability’ means. This finding is also interesting in light of other studies [36–38]
which found some user reluctance towards digital materials. An alternative viewpoint, more
pronounced in the UK, and later agreed with by one Slovenian participant, was that both
groups preferred physical materials, although this situation is changing. Those Slovenian
participants who believed that there was a difference in the preferences of professional and
amateur users did not agree which preferred the digital and which the physical. UK partici‐
pants, and one Slovenian, noted that amateurs sometimes had problems with interpretation
of digital materials, not fully understanding the context of the page they were viewing. One
participant noted high user expectations regarding technology (“They are looking forward
to digitization.”). Another saw the value of digitisation of materials and metadata to facili‐
tate access, while one also noted that digital surrogates are useful from a preservation point
of view.

1 The entire body of records of an organization, family, or individual that have been created and
accumulated as the result of an organic process reflecting the functions of the creator. (Source:
A Glossary of Archival and Records Terminology. Chicago, Ill.: Society of American Archiv‐
ists, http://www2.archivists.org/glossary/terms/f/fonds).
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There was no consensus about the influence of age on this preference: while there
was a residual liking for physical material among older users, and typically an automatic
enthusiasm for digital among younger users, there was also an excitement among some
younger users in accessing original physical items.

4.3 Skills and Competences of Historians for the Use of Archives

There was consensus in both countries that traditional archival skills and competencies had
not lost their importance, but that they had been complemented by requirements for newer
technology-related competencies. This is consistent with earlier findings [5, 24–26].

In both countries, archival skills (such as understanding archive structure and
processes, descriptions and finding aids, dealing with archivists, paleography, ability to
read relevant old languages and scripts) and technical skills (including understanding
metadata, searching, handling digital images) were identified as important. One UK
participant noted that the decline in knowledge of Latin among archivists as well as
researchers of both kinds, “renders vast sections of medieval and early modern archives
increasingly inaccessible”. This point does not seem to have been recognised before,
and has implications for education and training of archivists.

UK participants also identified general research skills (including time management,
note-taking, reference citing), and the need of some users (both amateur and profes‐
sional) for very basic help in computer use, information searching, reading documents,
and making photographic records. Some Slovenian archivists could not identify with
these points, while some agreed.

Slovenian participants identified as important a background knowledge of the
geographical area, and of the social structure, significant individuals, administration
history, and organisation of administration in general. One UK participant also identified
with this need, as respects the complexities of the evolution of the Greater London area.

4.4 The Differences Between Professional and Amateur Historians

For UK participants, there was a general, though not universal, consensus, that experi‐
ence in archival research matters more than the professional/amateur distinction in all
aspects, including technical skills, archive materials and structure, search techniques,
dealing with archivists. This view was also expressed by a minority of Slovenian partic‐
ipants. Another view was that there may be differences between UK and Slovenian users
as a consequence of different archives structures in each country, and also as a conse‐
quence of cultural differences which causes Slovenian users to come with very vague
research ideas – the latter may be due to being less trained for higher-order thinking
(such as critical attitude, creativity) during schooling and in everyday life (but this rather
sociological view would certainly need further thorough and interdisciplinary investi‐
gation).

For the Slovenian participants, there was no consensus as to whether there was any
significant difference between amateurs and professionals; those who identified differ‐
ences focused on the nature of the queries put to the archivist, professionals stating their
needs more precisely and understanding better what is likely to be found. One participant
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remarked that the two groups generally address different kinds of research topics; simi‐
larly, one UK participant noted that the purpose and scope of the research outweighed
other considerations. Two Slovenian participants noted that even among amateurs there
are big differences: some are very skilled and thorough, but some are not.

There was a general consensus in both countries that amateurs needed, and accepted,
more assistance with selection and use of sources, with the research process, and with
specific skills such as reading old languages and difficult handwriting. However, there
was also consensus that professionals, even if experienced, would sometimes benefit
from the advice of an archivist, while some amateurs had considerable research skills.
This is similar to earlier findings [5, 21].

4.5 The Role of the Archivist in Supporting Historians

There was consensus that there is a need to support both groups of users, and to have
the same general attitude toward them.

There was consensus in Slovenia, and near consensus in the UK, that there should
be an explicit recognition that different types of users need different support: for
example, amateurs may ask for more assistance and explanation throughout the whole
process, but professionals, especially if inexperienced, may believe themselves more
competent than they are, and not ask for archivists’ help when they need it. A minority
viewpoint, from the UK, is that there is not, and should not be, any difference in the
assistance offered to different user groups; rather archivists should respond to individual
needs.

There was also some indication of consensus that archivists felt differently towards
different types of users. UK participants commented that professional historians can be
intimidating for archives staff, particularly because historians assume that all archivists
have a high level of knowledge of all the collections. Since Slovenian archivists are
typically historians, this issue does not arise to the same extent, although it was recog‐
nised by one Slovenian participant. As noted earlier, Slovenian reading room staff are
typically neither archivists nor historians, and when help is needed, users have to address
their questions not to them but to the archivists in charge of the specific collections or
fonds.

Another issue raised by one Slovenian participant was that archivists’ help is not
acknowledged when historians use parts of information from descriptions (for instance,
element 3.2.2 Administrative/Biographical history from ISAD(g) prepared by archiv‐
ists) and include them into their work without proper citing; this finding is in contrast
to other studies [8, 29, 30], which all noted that the archivist’s help was appreciated.

It was also said that work with users is often gratifying and that archivists learn a lot
from them. The Slovenian participants agreed that working with amateurs was particu‐
larly satisfying, perhaps because they appreciate archivist assistance more than profes‐
sionals: “Working with an amateur historian is gratifying, since I can help ‘the enthu‐
siastic swimmer in the ocean’”.
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5 Conclusions

The main findings of our pilot Delphi study regarding archivists’ opinions on amateur
and professional historians can be summarised as follows:

• There was high degree of consensus between the archivists in both countries in virtu‐
ally all topics, with differing opinions only in detail.

• The archivists believe that the two users groups are generally similar, and outweighed
by personal characteristics and research needs. Differences are due to the historical
and geographical context, legislative background and availability of material.

• Both user groups need assistance, but in rather different ways. The needs of the
amateur are more evident, perhaps because they are more readily expressed, but are
not necessarily greater.

• Both user groups use a wide variety of sources, with professionals focusing more on
primary sources for which specialized knowledge and skills are needed.

• Traditional skills are still needed; some are being lost. New digital skills are needed;
basic computer/information literacy skills are sometimes lacking regardless of user
group.

• The archivist/historian relation may be difficult for various reasons.

Certain methodological issues regarding how the Delphi study was conducted were also
raised, stemming from cultural differences of the participants from the two countries. In
the case of working with respondents who are reluctant to share critical opinions, one
should carefully consider the methods of eliciting these. We are also aware that users
should not be studied indirectly via opinions of practitioners who work with them.
However, due to the archival community not being as accustomed to doing user studies
as other information providers (especially the case in Slovenia), the Delphi study was
chosen as a starting point.

These findings suggest points for further investigation, since this Delphi study was
only an initial step in our research, and as such does not allow generalizations. A detailed
study of archival information practices in the two groups – if indeed it is valid to think
of these groups, rather than individual practitioners – is necessary, focusing particularly
on generational changes in attitudes, and on the changing role of the digital and the
physical. In terms of competencies, further study is needed on how best to impart both
archival and research skills including basic computer/information literacy, and back‐
ground knowledge, including language knowledge (especially of the languages needed
for study of older materials), and the historical/geographical context necessary for
adequate interpretation of the materials. There is also the issue of how best to support
archivists in their role of supporting users.
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Abstract. Since there is a lack of IL skills instruction in the education system
of Iran, especially in primary schools, this research developed IL skills lesson
plans integrated into the 6th grade Iranian primary science curriculum. This study
was conducted using a Delphi method included in the instructional design. Using
a snowball sampling method, a sample of 12 6th grade teachers from public
primary schools in Ahwaz was chosen for the expert panel. The Delphi process
stopped after achievement of consensus and stability of results in the third round.
In sum, the developed and confirmed the Unit Plan for 11th and 12th Units of the
Iranian 6th grade science curriculum integrated into the Big6 model and 5 Lessons
in context can used as the initial framework for developing the IL skills lesson
plans in other curricula and subjects in order to upgrade and improve the IL level
of the Iranian primary school students.

Keywords: Information literacy instruction · Information literacy curriculum ·
Primary science lesson plans

1 Introduction

The term “information literacy” (IL) was introduced by Zurkowski in 1974 [1]. Information
literate people are those who have been trained in how to access and incorporate informa‐
tion resources in their field of work and can use information tools to solve problems [1].
Literacy researchers [2–4] believe that an education system should equip students with all
types of new literacies including computer literacy, digital literacy and information literacy.
In other words, education systems should have programs to teach necessary skills for
searching and organizing the information and effective use of it. Accordingly, the link
between information literacy and learning had led educational institutions and systems to
integrate IL skills with their curricula [3, 5]. Eisenberg [6] believes that education is funda‐
mentally information-based and each aspect of learning and education needs information
searching, collecting, synthesizing and exchange. Other researchers [2, 4, 7–11] also see the
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importance of IL for its potential to encourage deep learning rather than shallow learning as
of one the critical skills for lifelong learning.

With the release of IL standards by the American Library Association (ALA) in
2000, bibliographic instruction in libraries gradually transformed to IL and critical
thinking skills instruction. Since then, academic and school librarians and IL experts
have shaped the concept of IL instruction and integrated it into curricula [12]. The
importance of IL skills instruction in primary and secondary schools and its relation to
lifelong learning has led to dramatic shifts in education system of many countries like
United States, United Kingdom, France, Australia, etc. [13]. There is a large body of
international research on IL skills instruction and the integration of these skills into
curricula [2, 4, 14–18]. Leading studies in IL instruction have been carried out in various
countries around the world, for example; the United States [19–21], Botswana [22],
Malaysia [23], Thailand [24] and Taiwan [25]. These studies show how effective lesson
plans can be developed by integrating IL into the school curriculum.

2 Problem Statement

In Iran recently, the Ministry of Education recognised a need for education system
reformation and as part of its agenda, began developing national programs and docu‐
ments in order to make fundamental changes in the educational system. The National
Document of Educational Development in the Twenty Years Perspective [26], the
Document of Fundamental Revolution in Education [27] - and the Document of National
Curriculum [28] are some of these documents.

IL field research in Iran began in the late 1990s and one of the first articles in IL area
argued for the necessity of IL instruction in schools [29]. Until 2004 the number of IL
studies was less than 5 per a year with most of the IL research in Iran being done during the
2000’s decade. A closer investigation of IL research undertaken since this decade, shows
that only a small number of studies have focused on IL instruction in the K-12 setting and
the development of lesson plans which are integrated it into the curriculum [30–33]. In a
review of the IL literature in Iran, Yari [34] concluded that most of IL research was done at
the academic level and has had no impact on Iranian education policy and national docu‐
ments [35]. Also, other research in Iran shows that IL skills, school libraries and librarians
have not had an important place in the primary curricula, documents, and textbooks [36–38].
Moreover, despite the emphasis of the national education documents on the need for trans‐
formation in teaching methods and approaches and the use of active and research based
teaching methods, traditional teaching methods are still common in Iranian schools. Conse‐
quently, the school library does not have an important role in the school curriculum; the
school library and classroom are two distinct worlds [39]. This problem is more evident in
Iranian primary schools than secondary schools. In Iran, the system of education is text-
based and school teaching for most of the curricula involves lecturing, repeating and prac‐
tice. This means that students and teachers do not feel a serious need to use the school
library. This has led to the weakening and in some instances, the removal of primary school
libraries from the educational process.
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Since there is a lack of IL skills instruction in the education system of Iran, especially
in primary schools, integrating IL skills instruction into school curriculum could be the
way of achieving an active education system and transforming teaching and learning
methods. This research used the Big6 model to develop information literacy skills lesson
plans integrated with the Iranian primary science curriculum. This research is part of a
wider study that will evaluate the efficacy of these IL skills lesson plans in the Iranian
6th grade classroom context.

3 Theoretical Framework

IL skills instruction and models are related to lifelong learning concept. Limberg, Sundin
and Talja [11] investigated the approaches in IL research from three different perspec‐
tives, namely, phenomenography, socio-cultural and Foucauldian discourse analysis. In
the phenomenological approach, the emphasis is on the use of information rather than
seeking and finding, which are often insisted on in practices of IL education. Bruce [2]
claims that providing information and its technology is not sufficient because an educa‐
tion system requires powerful and competent learners who are learning constantly and
are able to find their place in the emerging information society. Bundy [4] also considers
IL as subset of the lifelong learning process. The sociocultural perspective emphasises
the relationship between individuals and various forms of collective practices and
acknowledges that information seeking is carried out for a specific purpose in a specific
practice [11]. In contrast, the discourse analysis perspective on IL captures the socially
and culturally shaped ways of understanding IL and its practices.

IL research and models also have strong link with constructivism theory in education.
Most IL literature is formed by constructivists who emphasise individuals as the active
and independent creators of the meaning in the information seeking process [16]. Sundin
[5] believes that IL, set in a pedagogical framework based on constructivism and cogni‐
tive oriented learning theory, focusses on the user developing an understanding the
information seeking process. This means that it is not the user’s behaviour that is treated
but rather how the user should think about this behaviour. To become information literate
is thereby partly a question of becoming aware of the different elements of the process.
Savolainen [17] explains that, unlike the former view of IL as just a set of skills in which
information users were inactive parts of the information processing system, in the
constructivist approach, information users are the creators of their learning environment
and have an active role in the information processing system [40].

In developing IL models, especially the process models, most IL specialists are
inspired by Bloom’s Taxonomy [41]. This taxonomy, formed in 1950s, organizes a set
of learning objectives that are displayed as a hierarchy of educational processes. Bloom’s
educational goals are divided in three domains: cognitive, affective and psychomotor.
In 2001, Anderson, Krathwohl and Bloom [42] revised the terms in Bloom’s Taxonomy
from a passive to active form of thinking and this revised taxonomy is often used to
align IL skills and curriculum learning objectives. The Big6 instructional model of
Eisenberg and Berkowitz [43], the IL model of Keene, Colvin and Sissons [41], and the
integrated IL instruction framework of Kessinger [44] are built based on the revised
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Bloom’s taxonomy. There are several information process models for teaching and
reinforcing the research and problem-solving processes. Chen et al. [45] report five
major models which have been developed for IL processes. These are Kuhlthau’s infor‐
mation-seeking behaviour model, Eisenberg/Berkowitz’s The Big6 information
problem-solving model; Irving’s information skills model; Pitts/Stripling’s research
process; and New South Wales’ information process.

The Big6 model is the most widely used model of IL education in schools worldwide
[6] and was chosen in this research as the tool to integrate IL with the Iranian primary
science curriculum. This model is used as a framework to examine the effectiveness of
an inquiry-based approach in developing IL skills lesson plans and integrating them into
the Iranian primary science curriculum. The Big6 model is a systematic approach which
has 6 components: Task Definition, Information Seeking Strategies, Location & Access,
Use of Information, Synthesis and Evaluation. Each main component is then subdivided
into two sub-skills, the “Little12”, which are questions the learner needs to answer to
become better engaged in the process of gathering appropriate, necessary and relevant
information [46]. Although the Big6 is a systematic process, it does not have to be used
in a linear manner. It does not require students to use a set of procedure but caters for
students’ differing learning styles by offering a choice of activities. Eisenberg and
Berkowitz [46] claim the Big6 Skills are best learned when integrated with classroom
curriculum and library skills instruction as it allows teachers to apply these skills to real-
world problems with every step. Additionally, the process includes an evaluation step,
which some other models omit. IL includes inquiry, research and problem solving skills
[20], and its instruction needs cooperation of a training team that is composed of librar‐
ians and instructors in various contexts such as universities and schools. In other words,
the nature of IL instruction requires it to be integrated into the curriculum as well as the
classroom. The Big6 process is applicable for all subject areas and across the full range
of grade levels [46] and as a set of basic, essential life skills can be applied across
situations to school, personal and work settings.

In summary, the current body of literature reveals a wide use of The Big6 model in
K-12 classrooms [19, 20, 47, 48] and shows positive results of training in library and
problem-solving skills and the integration of IL instruction into the curriculum. In addi‐
tion, IL instruction has improved other skills like critical thinking and problem solving
and has changed students’ attitudes towards librarians and their role in saving the time
and reducing the effort for finding the information seeking process. Students are learning
IL skills with process models, such as Kuhlthau’s ISPA model and Eisenberg’s and
Berkowitz’s The Big6 model, which connect students to real-world use of information.
The entire framework of IL using such process models is embedded in constructivist
learning theory. Furthermore, there is a large body of IL studies that claim IL instruction
should be integrated across all content areas through inquiry-based or problem-solving
learning [25, 49, 50].

4 Purpose/Aim

The main objective of this study is to develop and evaluate IL skills lesson plans by:
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• Using the Big6 model to integrate the 6th grade Iranian primary science curriculum,
the classroom and the school library

• Using the iterative Delphi process to use feedback from year 6 classroom teachers to
modify the original lesson plans.

This study is one of the first studies in the field of integrating IL skills in the primary
school level in Iran and, it will be a unique study from the perspective of IL instruction
in Iran.

5 Methodology

This study was conducted using a Delphi method and according to the process of lesson
plan development, pre-Delphi activities and study done based on the Big6 skills prin‐
cipals as follows.

5.1 Pre-Delphi Activities – Writing Lesson Plans

Eisenberg and Berkowitz [46] do not promote new curriculum content, units, and topics.
In their opinion, one of the current problems in education is “curriculum information
overload” meaning there is too many topics and too much content to cover in a limited
time during the school year. Thus, from the perspective of the Big6 model the challenge
is to determine good opportunities for learning and teaching Big6 skills within the
existing curriculum. This involves the following steps:

1. Analyzing the curriculum to select units and assignments that are well suited to Big6
skills instruction

2. Determining which of the Big6 skills are particularly relevant to the selected curric‐
ulum units and assignments

3. Developing a broad plan that links the Big6 to various curriculum units
4. Designing integrated unit and lesson plans to teach the Big6 in the context of the

subject area curriculum [46, p. 34].

In search of the appropriate curriculum for integration with the Big6 skills model,
initial investigation in Iranian primary school text-books showed that the science curric‐
ulum is more research-based than other curricula and is the best match of the Big6 model
and curriculum content. Following the three steps listed above, the Iranian 6th grade
science textbook [51] and the 6th grade science textbook teacher’s guide [52] were
analysed. The 11th (Wonders of the leaf) and 12th (For whom is the jungle?) units were
selected as the best well suited for developing the lesson plans. Draft lesson plans items
were extracted from the 11th and 12th units according to the basic curriculum design
essentials. Next, these items were integrated into the Big6 model by using the following:
the Teaching Information & Technology Skills: The Big 6 in elementary schools book
(Eisenberg & Berkowitz, 1999), The Big6 Instructional Unit Design [53] and Lesson
in context [54] Templates accessed through The Big6 website: www.big6.com.
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5.2 Delphi Process

The Delphi technique is used to reach consensus in a field where a lack of agreement or
incomplete knowledge is evident [55] and is a widely used and accepted method for
gathering data from respondents within their domain of expertise [56]. Theoretically,
the Delphi process can be continuously iterated until consensus is achieved and respec‐
tively, it is characterized for iteration, controlled feedback and statistical response [55].
In the Delphi technique a consensus between 51%–100% is desirable.

The Expert Panel. The validity of a Delphi study depends on the panellists and the
size of the panel. The size of the panel is determined by the homogeneity of the group
from which the panellists will be chosen. In the case of homogeneity, a sample of
between 10 to 15 people can yield sufficient results [55]. The investigators selected the
public primary schools in Ahwaz city in south western of Iran for doing the research
because the community of the teachers is homogenous, enabling a panel size of 10–15
to be selected for the Delphi process. Using a snowball sampling method, a sample of
12 6th grade teachers from public primary schools in Ahwaz was chosen for the expert
panel. All participating teachers were volunteers and had at least 8 years of experience
in teaching in the primary school level. Formal permission to conduct this research was
granted by the department of education in Ahwaz city.

Table 1. Example of the open-ended questionnaire

Lesson plan item: unit goal or rationale of the lesson
Investigator’s explanation: In this item we determine the objectives that we want students to
know, do and be like when they finish this lesson of study
Suggested item content for the 11th and 12th units of the 6th grade Science curriculum:
Express the importance of the natural environment and ecosystem and its effects on the animals
life
Suggest ways to preserve the natural environment around them
Write a class report about the nutritional relationship between the creatures living on their local
environment
So, do you think that this item is necessary?
If No: Please explain why?
If yes: How do you evaluate the content of this item? □Incomplete and needs revision □excel‐
lent
Please add your comments and suggestions here:

Round 1. In the first round, the Delphi process usually begins with an open ended
questionnaire which serves as the basis for requesting specific information from the
Delphi subjects about a content area [56]. In the current study, items from the extracted
lessons plans, together with some explanation of the content of the lessons, were distrib‐
uted among the panel of experts. The panel members were asked to comment on which
items would be necessary for developing the Information Literacy Skills within science
lesson plans for the two selected curriculum units. Table 1 shows part of the open-ended
questionnaire. In summing up the panellists’ points of view about the lesson plans items
and the Big6 model guidelines and initiatives for integration in the curriculum the
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researchers were able to develop a revised Unit Plan for 11th and 12th Units of the Iranian
6th grade science curriculum integrated with the Big6 model. In this study the revised
unit will be called Science Unit plan, comprising five Lessons Plans based on the Big6
information skills.

As a result of the teachers’ feedback, the following items in Table 2 were used as a
basis for developing the science unit plan. The following items were used for lesson
plans: General goals; The Big6 model objectives: Cognitive, affective, and behavioural;
Learning activities; and Assessment.

Table 2. The science unit plan items

# Science unit plan items
1 Unit goals
2 Unit overview
3 Big questions
4 Content objectives
5 The Big6

objectives
A: Task definition

6 B: Information seeking strategies
7 C: Location & access
8 D: Use of information
9 E: Synthesis
10 F: Evaluation
11 The expression of what learned
12 Evaluation
13 Teaching media
14 Learning activities

Round 2. In the second round, each Delphi panellist received a second questionnaire
and was asked to review the items summarized by the investigators based on the infor‐
mation provided in the first round. Accordingly, Delphi panellists were required to rate
or “rank order” items to establish preliminary priorities among items. As a result of
round two, areas of disagreement and agreement can be identified [56]. In the second
round of the current study draft Lesson Plans were developed by the researchers based
on the resultant items in the first round. These Lesson Plans were sent to the panellists
along with evaluation forms. They were asked to read the description of each item in
the content of the lesson plans and rate it on a Likert scale from 1 to 5, where
1 = completely disagree, 2 = disagree, 3 = neither agree or disagree, 4 = agree,
5 = completely agree If a panellist rated an item as 1 (completely disagree) they were
asked to write the reason for their disagreement. After analysing the responses by calcu‐
lating the median and interquartile range for each item, the content of items that had a
median value of 3 or less and an interquartile range of higher than 1.5 were edited based
on the panellist’s feedbacks and prepared for the 3rd round.

Round 3. This round gives Delphi panellists an opportunity to make further clarifica‐
tions of both the information and their judgments of the relative importance of the items
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[56]. In this round the panellists of this study received the questionnaire that includes
the items and ratings summarized by the researchers in the previous round and asked to
revise their judgments and rate the items again from 1 to 5. After analysing the responses
received, items that had a median value of 4 or higher and an interquartile range of 1.5
or less selected as the main items of the Science Unit Plan and the five Lesson Plans.
Finally, the Delphi process stopped after achievement of consensus and stability of
results in the third round.

Data Analysis. According to Giannarou and Zervas [55] although the principal aim of
Delphi technique is to reach consensus among the participants, still a common practice
to measure it does not exist. Hence, there are studies that measure the agreement through
frequency distributions and others using the standard deviation or the interquartile range
and median. In this study interquartile range and median were used for analyzing the
panelist’s ratings. In the studies which use the interquartile range as measure to assess
consensus, this measure’s value must be less than 2.5 or 1 [55]. So, in the current study
items that had a median value of 4 or higher and an interquartile range of 1.5 or less
selected as the main items.

6 Findings

The results of the second and the third rounds of Delphi for the Science Unit Plan are
reported in Table 3. In the first round there was no consensus among the panellists about
the items number 1, 3, 4, and 14. After editing these items a consensus has reached in
the third round of Delphi.

Table 3. Findings of agreement-disagreement in the 1st and 2nd round for the Science Unit Plan

# Science unit plan items Second round Third round
Median Interquartile Median Interquartile

1 Unit goals 4 2 4 1
2 Unit overview 4 1 4.5 1
3 Big questions 3.5 1.5 5 1
4 Content objectives 4 2 5 1
5 The Big6

objectives
A: Task
definition

4 1 5 1

6 B: Information
seeking
strategies

4 1 4.5 0.5

7 C: Location &
access

4 1.5 5 0.75

8 D: Use of
information

4 1 4 0.75

9 E: Synthesis 4 1 4.5 1
10 F: Evaluation 4 0.57 5 0.5
11 The expression of what learned 4 1 5 1
12 Evaluation 5 1 5 0
13 Teaching media 4.5 1 5 0
14 Learning activities 3 2 5 1
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The second round data of agreement-disagreement findings of the five Lesson Plans
is reported in Table 4.

Table 4. Agreement-disagreement findings of the second round for the five Lesson Plans

# Lesson plan items Lesson
Plan 1:

Lesson
Plan 2

Lesson
Plan 3:

Lesson
Plan 4:

Lesson
Plan 5:

Task
definition

Informatio
n seeking
strategies

Location
& access

Use of
informatio
n

Synthesis
&
evaluation

1 General goal Median 3 2.5 4 4 4
Interquartile 2 2 1 1 1

2 Cognitive Median 3 3 3.5 3 3
Interquartile 1 1 1 1 1.25

3 Behavioural Median 4 3.5 4 3 3
Interquartile 1 1 1 1.75 2

4 Affective Median 3.5 4 4 3 3
Interquartile 1 1 1 0.75 1

5 Learning
activities

Median 3.5 3.5 4 3 3
Interquartile 1 1 1 1 1.5

6 Evaluation Median 4 4 3 3 3
Interquartile 1.5 1 1 1 1

As shown in Table 4, there was no consensus in item number 1 for Task definition
and Information seeking strategies lesson plans. As a whole, in item number 1 the
median was in low level in almost all lesson plans. Table 5 shows the third round agree‐
ment-disagreement findings of the five Lesson Plans. After revising the lesson plans
based on the panelists’ ratings, consensus was reached in the third round in all items.

Table 5. Agreement-disagreement findings of the third round for the five Lesson Plans

Lesson plan items Lesson Plan 1: Lesson Plan 2 Lesson Plan 3: Lesson Plan 4: Lesson Plan 5:
Task definition Information

seeking
strategies

Location &
access

Use of
information

Synthesis &
evaluation

General goal Median 4 4 5 5 5
Interquartile 0.5 0 0 0 1

Cognitive Median 4.5 6 5 5 4.5
Interquartile 1 0 1 0 1

Behavioural Median 5 4 5 5 5
Interquartile 0 1 1 0 0

Affective Median 5 5 5 5 5
Interquartile 0.5 1 0 0 1

Learning
activities

Median 5 5 5 5 5
Interquartile 1 0 0 1 0

Evaluation Median 5 4 5 5 5
Interquartile 1 0 0 0 0
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7 Conclusion

In this research, a comprehensive design for the Science Unit plan and its five daily Lesson
Plans was developed by integration of the Big6 skills model with the 6th grade Iranian
primary science curriculum and validated for use by Iranian primary teachers using the
Delphi process with teacher panellists selected from primary schools in Ahwaz, Iran.
Although there are a few studies [19, 22, 24] that have considered lesson plan development
and instructional design for IL instruction, none have researched an integrated approach like
this study. Some researchers [22] considered factors impacting on IL instructional design,
such as the school culture, the role of the librarian in IL instruction and the nature of the
library-based IL curriculum. Only a few Iranian studies [33, 57] have focused on IL lesson
plan development, but none have considered the integration of IL instruction into the school
curriculum. Analysis of the Iranian curriculum reveals that there is little emphasis on IL
skills. This study shows how integrating IL skills into the 6th grade science curriculum can
address this deficiency.

The five Lesson Plans in context developed in this research could be used as an initial
framework for developing IL skills in other curricula and subject areas, and have the
potential to be applied across the Iranian K-12 curriculum. This study is the first part of
a wider study that evaluates the efficacy of these IL skills Lesson Plans in the Iranian
6th grade classroom context.
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Abstract. The idea of integration of media literacy and information literacy,
proposed by UNESCO and IFLA is discussed here. Advantages and disadvan‐
tages of Media and Information Literacy Curriculum for Teachers (prepared by
UNESCO) are analyzed. The concept of personal information culture and the
training course “Principles of personal information culture” developed in Russia
are characterized. The mechanism of replenishment of the training course at the
expense of the idea of Media and Information Literacy Curriculum for Teachers
is described. The experience of adapting the Media and Information Literacy
Curriculum for Teachers to the national peculiarities of Russia and Uzbekistan.
The purpose and methods of adapting textual and visual information of the
Russian curriculum information culture and media and information literacy to the
characteristics of the education system in Uzbekistan are revealed.

Keywords: Personal information culture · Media and information literacy ·
UNESCO curriculum for teachers · Russia · Uzbekistan

1 Introduction

Modern humanity lives in a very rich information environment. Information exposure
affects a human either the old way (newspapers, radio, television, film, video, audio) or
the new media (Internet, blogosphere, social networks, mobile telephony) at the same
time. Each of these information influences can be directed both to the benefit and to the
detriment of the individual.

Modern media have a powerful influence on children and youth. This effect is due
to the structure of media impact (a combination of verbal, textual, auditory and visual
information), age characteristics (credulity in the perception of information, lack of life
experience, inability to distinguish information from misinformation). The global
network, along with the unique positive features (efficiency, comfort, and freedom of
access to information), is fraught with great danger. The danger lies in the negative
information that is hosted on the Web, access to which is free for anyone. Psychologists
and educators around the world are concerned that these types of media like television
and the Internet, as well as popular culture have a powerful negative impact on the psyche
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of people, especially children and youth. The need for orientation in huge volumes of
heterogeneous (text, auditory, visual, mixed information) and often conflicting infor‐
mation, the need for the ability to distinguish information from misinformation, expose
information critical analysis - all this led to the need for specific types of literacy for
people in the information society - information literacy and media literacy.

In Russia, the well-known in English literature term “information literacy” is recog‐
nized but not widely used. In Russian, the word “literacy” means the ability to read and
write, and is associated only with the most simple and initial level of education. There‐
fore, the term “information literacy” unwittingly gives the elementary, primitive, and
limited tone in interaction of a man and information. The alternative term is “person’s
information culture.” In Russia, the term “information culture” is more commonly used.
Besides Russia and the CIS it is also used in many non-English speaking countries such
as France and Hungary.

The leading international organizations initiating the discussion and study of the
human problems of preparation for life in the information society are the International
Federation of Library Associations and Institutions (IFLA) and UNESCO. In 2010–
2013, UNESCO and IFLA proposed to merge into a single entity two areas, information
literacy and media literacy, which until then developed in parallel. In 2011, “IFLA Media
and Information Literacy Recommendations” was published [11], as well as the
UNESCO Curriculum “Media and Information Literacy: Curriculum for Teachers” in
English [13], which was translated and published in Russia in 2012.

As a result of these initiatives of UNESCO and IFLA, the definition of a new inte‐
grative concept was proposed: “Media and Information Literacy” (MIL) is a prerequisite
for the sustainable development of open, plural, inclusive and participatory knowledge
societies, and the civic institutions, organizations, communities and individuals which
comprise these societies. MIL is defined as a combination of knowledge, attitudes, skills,
and practices required to access, analyse, evaluate, use, produce, and communicate
information and knowledge in creative, legal and ethical ways that respect human rights.
Media and information literate individuals can use diverse media, information sources
and channels in their private, professional and public lives” [12].

The proposed UNESCO and IFLA idea of integrating media and information literacy
cannot be realized “mechanically.” UNESCO curriculum claims “the catalytic process
which should reach and build capacities of millions of young people and contribute to
the development of their abilities” must be launched [13]. For this process it needs
theoretical understanding of the question ‘What should be done?’

The research objectives: (1) the analysis of relations of information literacy and
media literacy in the UNESCO Curriculum on MIL for teachers; (2) look for ways to
integrate the personal information culture concept and the MIL idea from the UNESCO
Curriculum for teachers; (3) the development of adaptation mechanisms of the UNESCO
Curriculum on MIL to specific of information training the pupils in Russia and Uzbe‐
kistan.

Methodology: A combination of methodological approaches was used: system,
technological, active and culturological. Particular attention was paid to the adaptation
theory as the interdisciplinary field of scientific research.
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2 Advantages and Disadvantages of UNESCO’s Media
and Information Literacy Curriculum for Teachers

The curriculum goal is to equip teachers with the competences in the field of media and
information literacy, to give knowledge of the technology of their transfer among the
trainees.

The Curriculum has important advantages. It was created by the leading specialists
in media and information literacy from around the world. It was prepared in the spirit
of continuity of the Grünwald Declaration on Media Education (1982) and the Alexan‐
dria Declaration (2005). The Curriculum is based on a systems approach to under‐
standing the different types of literacy: media literacy, information literacy, and civic
literacy. This approach is most clearly represented in the first module: “Citizenship,
freedom of expression and information, access to information, democratic discourse and
life-long learning.”

It is characterized by versatility. It is designed for various levels and forms of educa‐
tion. The Curriculum stresses that a lifelong development of media and information
literacy is necessary, but not just in the years of studentship.

It has a clear structure and presents the basic competence of teachers, describes the
objectives, methods and teaching results for each thematic module.

As noted in the introduction by J. Karklins, Assistant Director-General Communi‐
cation and Information UNESCO, “It is pioneering for two reasons. First, it is forward
looking, drawing on present trends toward the convergence of radio, television, Internet,
newspapers, books, digital archives and libraries into one platform – thereby, for the
first time, presenting MIL in a holistic manner. Second, it is specifically designed with
teachers in mind and for integration into the formal teacher education system, thus
launching a catalytic process which should reach and build capacities of millions of
young people” [13].

An important advantage of the program is its focus on the further development and
adaptation to the conditions and specific countries.

However, as the research has shown, along with the advantages inherent in the
Curriculum, it has some disadvantages. The main problem is the imbalance of sections
of media literacy and information literacy.

Results of the analysis suggest the following:

1. Information literacy program is discussed in only one of the eleven modules - unit
No. 8 “Citizenship, freedom of expression and information, access to information,
democratic discourse and life-long learning”;

2. Common to the two sections (media and information literacy) are three modules:
Module No. 1 “Citizenship, freedom of expression and information, access to infor‐
mation, democratic discourse and life-long learning”; Module No. 1 “Internet oppor‐
tunities and challenges,” Module No. 9 “Communication, MIL and learning – a
capstone module”;

3. Out of 107 terms in the glossary of terms only 7 represent information literacy.

Thus, we can conclude the predominance of the “Media Literacy” section at the
expense of the information literacy material. In my view, such a disproportion is
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disagreeable. Two sections of the Curriculum: “Media literacy” and “Information
literacy” should be presented in comparable proportions.

3 The Doctrine of Formation of Person’s Information Culture

In 2000, the Scientific Research Institute of Information Technologies in Social Sphere
was based in Kemerovo State University of Culture and Arts (SRIITSS KemSUCA) to
conduct researches within the international UNESCO “Information for All” programme.
The research stimulated the development of the doctrine of person’s information culture.
This doctrine accumulated the results of previous studies and was supplemented by new
provisions. This doctrine has been worked out and developed over the years, including
2003 [1], 2006 [2] and 2008 [3].

The essence of the doctrine is reduced to the approval of the thesis that increasing
of the level of society’s information culture is possible only within the organization of
special education for information consumers, that is, the organization of information
education. The presence of a special information training, and a required minimum level
of personal information culture are important as much as the availability of computers
and communication channels: indispensable attributes of the information society.

The doctrine of formation of personal information culture includes the definition of
“person’s information culture” and characteristic culturological approach to information
education.

Person’s Information Culture is one of the components of the general culture of man;
the unity of information outlook and the system of knowledge and skills, providing the
focused independent activity for the optimal satisfaction of individual information
requirements using the traditional and new information technologies. It is the most
important factor of successful professional activity as well as social protection of an
individual in the information society.

The doctrine is based on culturological approach. The culturological approach
considers the phenomenon of culture as a pivotal concept in understanding and
explaining the man, his consciousness and activity. The culturological approach is based
on the idea of anthropocentrism, recognition of the rights to freedom of personal devel‐
opment, self-expression and manifestation of creativity. Distinctive features of the use
of culturological approach in education are the unity of axiological, active and person‐
ality-oriented components, and focus on the development of humanitarian thought and
creative activity [8].

Thus, due to the Russian tradition – the inextricable link of culture and education –
as a term to describe a new phenomenon we have not selected, the term “information
literacy” but the term “person’s information culture.”

The concept has been implemented in practice. The curricula to teach pupils the
basics of information culture as well as students, teachers and librarians were developed
on the basis of this concept. It allowed the implementation in Russia and in other coun‐
tries such as Uzbekistan, seminars, workshops, and training on how to work with infor‐
mation effectively at schools, colleges and libraries. Detailed information about the
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concepts and results of its implementation is available on the SRI ITSS of KemSUC
website (http://www.nii.kemguki.ru/).

4 The Mechanism of Integration of Media Literacy in the Content
of the Course “Principles of Person’s Information Culture”

To ensure the integrity and consistency of character of the modern information and
media environment, a mechanism for integration of media literacy and information
culture in teaching has been studied and developed [9].

The integration of media literacy in the content of the course “Principles of Person’s
Information Culture” is an organic and sequential addition of each section of the course
by media component elements.

Media component we consider to be entity of the following elements:

• media text (media text, media construct) – the message contained in any form or
genre of the media (newspaper article, television program, video, film). New media
(Internet, social networks, mobile telephony) significantly expanded the media texts:
websites, blogs, e-zines, and other platforms;

• search algorithm of media texts. It includes a series of actions to find effectively and
quickly media information (music, images (pictures), videos, movies, cartoons);

• critical analysis of media texts. It provides a set of special types of media text analysis:
such as plot, autobiographical, iconographic, semiotic, identification, ideological,
philosophical, aesthetic, ethic, hermeneutical analysis, analysis of media stereotypes,
characters of media texts. The appointment of these methods is the formation of a
critical evaluation and critical attitude of people (trainees) to media text;

• technology of creation by students of their own media products. A media product is
the result of an independent intellectual activity aimed at the creation of new or
existing semantic processing of media information presented in the form of a media
text. Examples of media products can serve as a multimedia presentation, a note in
the paper, essay, video, and animation. The assignment of a student, in the preparation
of media products is not just to find and copy the finished media text, but to show
independence and creativity and to create on the basis of the available media infor‐
mation something original. It cannot be done if the student does not know the tech‐
nology of creation of videos, photos, news, and reportage.

The results of the integration of the media component of the curriculum of the course
“Principles of Person’s Information Culture,” are presented in Table 1.

Integrating the media component into the content of the course “Principles of
Person’s Information Culture” was experimentally tested in Russian schools in the
educational process of secondary school students (7–13 years). The experience has
repeatedly been presented at conferences and seminars of the Russian School Library
Association (RSLA) for school librarians in Russia.

Under the initiative of RSLA (Moscow) two textbooks were published in 2014 to
teach primary and secondary school students, prepared on the basis of the experimental
results [4, 5].

Integrating the Personal Information Culture Concept 547

http://www.nii.kemguki.ru/


Table 1. Including media component into the sections of the course “Principles of Person’s
Information Culture

Sections of the course “principles of person’s information
culture”

Elements of media components

I. “Information resources of society and information culture” Media text as information resource. Structure of the website
and web page. Types of websites. Purpose of different types
of websites. Web portals: structure and aims. Rules of
information security
Social networks: structure and aims. Types of social
networks and their aims: mass, professional, social networks
on hobbies. Information search in social networks. Rules of
information security in social networks

II. Main types of information retrieval tasks and algorithms
of their decision

Search algorithm of media texts. Idea of structure and
principle of search work. Search in difficult search queries in
the Internet. Use of synonyms, operators “AND”, “OR” and
“NOT” and advanced search of information
Search of images, music and videos. Search of reference
information in the Internet
Search security in the Internet

III. Analytical and synthetic processing of information
sources

Mass media: types and aims. Media text and its properties:
media features, mass features, integrative features
Types of media texts: according to the author, a form, a
distribution channel, subject, or genre
Analysis of the media text. Media text means of expression:
media language, the text and implication in the media text.
A role of symbols in understanding of media texts. Properties
of symbols. Value of color and a font in different types of the
media text. Algorithm of decoding of media information
Technique of the critical analysis of the media text. The
comparative analysis of several animated films on the same
plot
Concepts “manipulation”, “critical thinking”. Advertizing as
type of the media text. Types of advertizing: according to
purpose, a way of distribution. Structure of commercial TV
advertizing. Methods of manipulation in advertizing. Critical
analysis of the advertizing video

IV. Technology of information products’ preparation Technology of creation of media products. Methods of
visualization of information. The transition of text
information into visual. Preparation of the poster, video card,
video, multimedia presentation. A role of audio information,
selection of music for a media product. Electronic
correspondence. E-mail activity

Each of these editions included: the curriculum, full text of the lessons, glossary,
quizzes, reading lists on the course “Principles of Person’s Information Culture.” This
training course has been visualized and all printed manuals were accompanied with CDs
of multimedia presentations for each lesson.

Thus, the inclusion of a media component has enriched the content of the course
“Principles of Person’s Information Culture” including the new, previously unavailable
themes. The enrichment considers:

• expansion of the studied sources of information. Students began to study the char‐
acteristics of not only traditional (paper) and electronic information resources, but
also media information resources;

548 N. Gendina



• development of new media information search algorithms, in addition to the study
of algorithms for searching information at the library and on the Internet;

• addition of the studied methods of information processing with special methods of
analysis of media texts, including the critical analysis of media information;

• expansion of the traditional information products, performed by students (essays,
reports, essays) by creating media products (multimedia presentation, essay, video,
video card, cartoon).

5 The Inclusion of Media Literacy into the Content of the Course
“Principles of Person’s Information Culture”: Problems
and Prospects

The experiment on the integration of the media component of the curriculum on the
basics of person’s information culture has revealed a number of difficulties:

• a need to integrate knowledge from different domains (librarianship, bibliography,
informatics, media education, journalism, linguistics, philology);

• difficulty of achieving holistic unity in the integration of knowledge from different
subject areas;

• a need to adapt training materials according to the age appropriateness of students;
• difficulty of selecting the media texts suitable for teaching students of all ages. First,

the media information is characterized by rapid aging, loss of novelty and relevance.
Secondly, the media texts should be interesting, attractive, and understandable for
students. Third, the media texts should be instructional and free from negative infor‐
mation. Selection of media texts (search, analysis, selection) for the case studies is
characterized as important and needs time for consumption.

And there is another problem. This is the danger of substitution of the UNESCO and
IFLA idea about integration of media and information literacy into a single unit by any
one of these components.

The analysis of Russian curricula shows that there are numerous attempts in media
education to reduce all of it to the history of media, or to specific areas of media (like
“Musical Journalism,” “News Journalism,” or “School TV”).

Similarly, within the information training titled “Fundamentals of Information
Culture” are some highly specialized information (“History of book,” “The famous
libraries of the world,” “The history of libraries,” “Computer literacy”).

As a result, instead of forming the media and information literacy, units titled:
“young journalist,” “young reporter,” “small broadcaster,” “little librarian,” “young
programmer,” are taught.

Such an approach is possible as a means of exploring the future profession as a way
of vocational guidance for schoolchildren. However, it should not replace the idea of
increasing media information literacy of young citizens. The purpose of training in
media information literacy and basic person’s information culture is radically different
from vocational guidance purposes. In the UNESCO program on media information
literacy for teachers of media education, media competence is consistently linked with
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the development of critical thinking, and the development of civil responsibility of a
person using the media and information literacy for the realization of their rights and
freedoms. The aim of UNESCO and IFLA initiatives is to prepare people for life in the
information society in conditions of large volumes of diverse and contradictory infor‐
mation that requires critical analysis. As a result, people should be able to use a variety
of sources and channels of information in their personal, professional and social life in
accordance with legal and ethical standards.

The conducted studies and experiments enabled an outline of the prospects for the
integration of media and information literacy in the structure of information culture of
schoolchildren:

1. Further development of theoretical bases of integration media components and
person’s information culture, interdisciplinary research in the field of library science,
information science, journalism, philology, and media education are necessary.

2. Improving media information literacy and information culture of the population
requires a dialogue of representatives of different professions: teachers, librarians,
journalists, managers in the field of education and culture, IT-specialists.

3. Programs and curricula for librarians and teachers in the format of “Training the
trainers of media information literacy and information culture” should be developed.

6 Media and Information Literacy Curriculum for Teachers
Adaptation Mechanisms for Russia

The Media and Information Literacy Curriculum for Teachers stimulated research to
develop methods of a logical complex of these two types of literacy and adaptation of
the results of this integration to the specific national training programs in different coun‐
tries.

The most important adaptation conditions are: consideration of socio-political and
economic level of development of the country; national specifics of history, culture and
education; reliance on national information and media resources.

The research of information and media education status in Russia over the past 20
years [7, 10], suggests that the program may be adapted in relation to conditions of the
Russian Federation. The reason for this is the presence of Russian traditional information
and media education; engagement of scientific and educational institutions in research
on information and media education; rich experience of libraries and educational insti‐
tutions in information and media education.

However, the adaptation of the Curriculum to Russian realities demanded the
following tasks:

• Eliminate the imbalance in Media and Information Literacy Sections
• Introduction of a Module on Information Culture
• Selection of local and regional information resources relevant to Russian realities
• Creating a Russian language literature list
• Editing the Glossary and compliment it with new terms and definitions.
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All these tasks have been consistently solved and have found reflection in scientific
publications about the mechanism of adaptation of the program to the Russian realities
[7, 9, 10], and in the manuals reflecting integration of idea of media and information
literacy from the Curriculum with the concept of information culture of the personality
[4, 5].

7 Experience of Adapting the UNESCO MIL Curriculum
for National Characteristics of Uzbekistan

In 2015–2016 on the initiative of UNESCO Office in Uzbekistan in Tashkent and the
National Library of Uzbekistan named after A. Navoi, the project “Developing the media
and information culture of specialists of information and library institutions of Uzbekistan
in a period of deepening the reforms in the field of information and library.”

The project purposes: (1) training specialists of information and library institutions
of Uzbekistan to promote the ideas of UNESCO and IFLA on the MIL by means of a
training course of “A basis of information culture of the school student”; (2) training by
adaptation of materials on MIL to facilitate Uzbekistan students perception.

In October 2015 in Tashkent at the National Library of Uzbekistan named after A.
Navoi within the project “Developing media and information culture of the specialists
of information and library institutions of Uzbekistan”, our training the trainers was
conducted for media information literacy and basic person’s information culture for
library and information professionals from various regions of Uzbekistan.

The purpose of the training was training the professionals of information and library
centers of Uzbekistan the method promoting the UNESCO’s ideas about media infor‐
mation literacy through the course “Principles of Pupil’s Information Culture.” During
training the trainers, the participants got acquainted with the UNESCO Curriculum on
media information literacy for teachers.

The separate task was to study the methods of the adaptation of Russian educational
materials in accordance with the distinct characteristics of historical and cultural tradi‐
tions of Uzbekistan. I developed this technique to all training materials on media infor‐
mation literacy and person’s information culture that it should be well understood by
junior pupils of Uzbekistan.

The purpose of adapting the content of the course “Principles of Pupil’s Information
Culture” was to replace text and visual information, which reflects the specifics of the
history, culture, and education of Russian into information which reflects the specifics
of the history, culture, and education of Uzbekistan in order to optimize the perception
of a teaching material by junior pupils of Uzbekistan [8].

From November 2015 to April 2016, the National Library of Uzbekistan named after
A. Navoi translated into the Uzbek language and adapted the content of 24 lessons on
the basics of information culture of junior pupils developed by ITRISS KemSUC on the
basis of Media and Information Literacy Curriculum for Teachers [−45].

In addition to the translating lesson texts into the Uzbek language, the study material
of training the pupils of 1–4 grades was adapted to the historical and cultural context of
the Republic of Uzbekistan.
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Translations and adaptations of training materials were carried out under the super‐
vision of V. Polyakova, head of Scientific Methodical and Research Service of the
National Library of Uzbekistan named after A. Navoi.

The analysis showed that the adaptation of teaching materials was realized in two
directions: the adaptation of the text information and adaptation of visual range.

The main ways of adapting the textual information were:

• replacement of the courseware required for the lesson: textbooks, encyclopedias and
dictionaries, scientific and educational books, short stories and fairy tales, the online
resource for children with graduation for other purposes (for study or leisure); and
media assets (TV shows, cartoons, commercials, billboards). All these types of infor‐
mation resources in Russian were to be replaced by similar Uzbek information
resources;

• replacing examples related to the history, culture, education, politics of the Soviet
Union and Russia for Uzbek counterparts;

• replacing Russian folklore material (fairy tales, proverbs, sayings, riddles) with the
Uzbek counterparts;

• replacing the popular Russian media persons to their counterparts in Uzbekistan;
• replacing the popular Russian children’s writers with their counterparts in Uzbeki‐

stan.

The main visual series adaptations were:

• Replacement of covers of Russian children’s books (educational, reference, fiction,
scientific and educational, recreational and advertising) with their Uzbek counter‐
parts.

• Replacement of pictures which create a visual image of Russian realities:
• geography (Moscow, Volga, Lake Baikal, Siberia)
• weather, climate (winter, frost, snow, frost, icicles);
• ethnographic (typical names of students and teachers, customs and traditions,

national holidays, characters of fairy tales, legends, ethnic dishes);
• flora (spruce, pine, pine nuts);
• fauna (bear, squirrel).

As a result of this replacement textual lessons and multimedia presentations acquired
an “Uzbek flavor” which made the material more understandable and dear to children.
The text of the lessons have kept examples that demonstrate the best of world and
Russian classic literature, folklore, and references to the best children’s website in
English and Russian languages.

Thus Uzbek colleagues in the course of adapting successfully combined the idea of
media information literacy from UNESCO, the Russian experience of personal infor‐
mation culture and national traditions of education.
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8 Conclusion

The globalization of information, growth of the scope of information, rapid changes of
social and industrial technologies, which create the information society it became neces‐
sary to provide special information training and information education for people.
Instead of simple concepts like “computer literacy,” “digital literacy,” “information
literacy”, more complex concepts like “media information literacy,” “transliteracy,”
“multimedia literacy,” appear. In Russia, such an integrative concept is “person’s infor‐
mation culture.”

The concept of information culture allows the inclusion of person’s information
training in the sphere of culture. It makes it possible to provide a synthesis and integrity
of the traditional, book (library), and the new (computer) information culture, to avoid
confrontation of two contrasting cultures in the information society: technocratic and
humanitarian.

Formation of information culture of the people is inextricably linked to their infor‐
mation security. Human security on the Internet is in some way not a technological
problem, but a pedagogical, humanitarian problem. The best “mechanisms” against
negative content on the Internet are the intellectual and moral inner “mechanisms” of a
person.

The existing curricula on the information culture and information literacy, which are
being implemented at schools, colleges, universities and libraries, are more effective in
people’s motivation to work with a positive content, critical evaluation of information
than a system of prohibited and unwanted content and technical filters of information.

Formation of information literacy, information culture and media literacy in Russia,
as in other countries around the world, has been conducted independently in parallel for
many years. The proposed UNESCO Curriculum on media and information literacy for
teachers on the one hand, opened a new path to the information education, and on the
other hand, it has created the need to find a mechanism of whole integration of diverse
information and skills, and find ways to adapt the content of the programs to the realities
of a particular country, region. The adaptation requires that training through this Curric‐
ulum must be based on national information and media resources, examples, and prac‐
tical exercises, as close as possible to the conditions of life in a particular country, region.

It is necessary to unite the efforts of scientists and experts in different fields (teachers,
librarians, psychologists, media educators, IT-specialists, and possibly other specialists)
around the world. Only the representatives of the various sciences and fields of knowl‐
edge will be able to create scientifically based recommendations on how to teach the
basics of information culture and media and information literacy. Therefore, the
complexity and scale of the problem require coordinated actions, not only on the national
level but on the international level as well.
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Abstract. This paper aims to present an overview of information literacy (IL)
instruction in Pakistan from the following perspectives: research literature
produced; IL instruction as a credit course at LIS schools; and continuing profes‐
sional development (CPD) activities for information professionals. This study was
based on a review of the literature on IL, a survey of LIS schools, searching through
the electronic messages archives of the professional groups, and exchange of
information with peers. The findings revealed that 13 research papers were
published on IL from Pakistan. Out of 12 LIS schools, four offered a 3-credit hour
course on IL instruction at the Masters level. Continuing professional development
opportunities were limited in Pakistan. A few university libraries just started
formal IL programs. We recommended that IL be included in the curriculum at all
LIS schools. Research studies on different aspects of IL must be conducted. LIS
schools and associations must prepare the professionals to run IL instruction
programs.

Keywords: Information literacy · Information literacy education · Information
literacy research · Pakistan

1 Introduction

Due to the exponential growth in the amount of information available through Internet,
libraries are faced with the challenge of playing a dynamic role in instructing their users
about searching, evaluating, and using information ethically available in various forms.
Lifelong learning is essential for information users in the emerging knowledge societies for
their constant growth in all spheres of life. Libraries worldwide have responded to this chal‐
lenge by offering instruction in information literacy (IL). IL has been defined as “the ability
to identify, locate, evaluate, organize, and effectively create, use and communicate infor‐
mation to address an issue or a problem” [1, p. 31].

The area of IL has drawn the attention of Pakistani academicians, practitioners and
researchers during recent years. There are visible developments in education, research and
some examples of IL practices. At present, 12 public and private sector universities offer LIS
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education. Out of these, seven offer MPhil or PhD programs in LIS comprised of course
work and dissertations.

1.1 Objectives of the Study

In this paper we aim to present an overview of IL instruction in Pakistan from the
following perspectives: literature produced on IL; IL instruction as a credit course at
LIS schools; continuing education for professional development of information profes‐
sionals. We follow the findings with some suggestions.

2 Methodology

We based this study on a review of the relevant literature; a survey of LIS schools; and
identifying continuing education activities for information professionals by searching
and analyzing contents of the electronic messages archives of two professional groups.

We identified a list of IL publications after searching the literature through Google
scholar and Library, Information Science and Technology Abstracts (LISTA) using the
search terms “information literacy” AND “Pakistan”. We distributed a short question‐
naire to all heads of LIS schools in Pakistan about the status of IL instruction as a course
in the Masters level curriculum. We searched the messages archives of the two most
common professional groups, viz., Plagpk@yahoogroups.com and Librarianwel‐
fare@yahoogroups.com, to identify IL continuing professional development activities
in Pakistan. Such activities are usually shared on these groups from all over Pakistan.
We presented the data collected through the questionnaire only as frequencies. We
analyzed the data gathered through searching messages in the archives of mailing groups
using a content analysis method.

3 Findings

3.1 Literature on IL Produced in Pakistan

One of our objectives for this study was to identify and review the literature on IL from
Pakistan. The findings revealed that the concept of IL is just budding. It has gained the
attention of researchers in the recent past and studies have been conducted on the topic
of IL at the MPhil and PhD levels. Two PhD theses were completed on IL [2, 3]. Midrar
Ullah’s doctoral thesis addressed “The status of information literacy instruction in
medical libraries of Pakistan: An appraisal”. Syeda Hina Batool researched “Exploring
information literacy practices in primary schools: A case of Pakistan”. Authors presented
two papers based on findings of the above mentioned PhD theses at a centennial “Inter‐
national Conference on Information Management and Libraries” held in November 2015
in Pakistan. Ullah and Ameen [4] revealed that lack of IL training opportunities for
librarians and lack of policy regarding IL instruction in medical institutions were the
two main barriers in IL instruction programs in medical institutions of Pakistan. Batool
highlighted the provisions for IL practices among selected primary school curriculum
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[5]. Moreover, five MPhil theses have been carried out on IL: two at the University of
the Punjab, Lahore; two at the Minhaj University, Lahore; and one at the Islamia
University, Bahawalpur [6–10].

However, only 13 research papers [11–23] have been published on the subject from
Pakistan spanning 2009–2015. This shows that the concept of IL is emerging and gaining
attention of the Pakistani scholars. Three studies were conducted on the importance of IL
skills in the local scenario [11–13]. Ameen and Gorman [11] published the first paper from
Pakistan addressing the dire need of imparting IL instruction in the country and emphasized
that lack of IL skills among educated people was a barrier in the development of a knowl‐
edge society and economic growth. It won the Best Paper Award of the Journal for that
year. Another study by Bhatti [12] also highlighted that IL is essential for enhancing the
quality of higher education and research in Pakistan. Ullah and Ameen’ [13] found that
medical librarians perceived IL skills as very important for medical library users. Five
papers [14–18] focused on assessing the IL skills of either students or faculty members;
three [16–18] assessed the IL skills of engineering students, while one [14] assessed the IL
skills of university faculty members. These studies found that IL skills of students as well
as faculty were unsatisfactory and needed to be improved through IL instruction programs
at academic institutions. Batool [15] explored the conception of primary school teachers
about IL skills of their students and found that teachers’ perceived IL skills of primary
students were weak due to absence of IL instruction at the school level. Mahmood [19]
found out the relationship of student perceived IL skills with personal and academic varia‐
bles. Naveed and Sharif [20] measured the impact of an IL session of a university students
and found it useful for them. Ullah and Ameen [21] presented the status of IL instruction in
medical libraries and revealed that IL instruction activities in most of the medical libraries
were in their infancy. Ullah and Ameen [22] also suggested the strategies for the effective
implementation of IL instruction programs in medical libraries. They opined that regular IL
workshops might be conducted for medical faculty and IL instruction might be incorpo‐
rated in the curriculum for medical students. Hammad, Shehzad and Iqbal [23] evaluated the
IL services of the Riphah International University, Islamabad.

Voluminous literature is available on theories models, issues and practices of IL in
different geographical areas and in specific institutions in the advanced countries.
However, IL is a new field in Pakistan with only a handful of studies published on this
topic. An overview of the research and publication is of practical use for researchers and
LIS practitioners who are evolving IL practices and research.

3.2 IL Instruction as a Credit Course at LIS Schools

The University of the Punjab was the first to include a 3-credit hour compulsory course
on IL instruction in the LIS curriculum at the Masters level in 2008. In 2009, the Higher
Education Commission (HEC) of Pakistan also included it as an optional course in the
curriculum of LIS for the four year BS program. Through the survey we conducted for
this study we found that out of all 12 schools, only four schools offered a 3-credit hour
course on IL instruction at the Masters level; three schools offered it as a compulsory
course and one as an optional course. The survey revealed that IL is still not considered
as a core course except at the University of the Punjab. Hence, a vast majority of the
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new entrants in the market were still not trained with the required IL instruction skills
through formal education.

3.3 Continuing Professional Development (CPD) Activities

CPD opportunities are generally meager for the LIS professionals in Pakistan. My search
results of professional mailing e-groups’ archives revealed that the elected professional
associations such as Pakistan Library Association (PLA), Alumni Associations of the
University of the Punjab, University of Peshawar, University of Karachi and other “self-
selected” professional groups had not paid due attention to the CPD in the desired manner.
My analysis of messages archives revealed that these associations and groups had occasion‐
ally arranged CPD short trainings workshops and seminars. This section gives a brief
description of the activities designed for creating awareness and training.

Professional Associations, Groups, LIS School and Individual Efforts. Khalid
Mahmood, a senior faculty member at the Department of LIS, delivered an introductory
lecture on IL in Pakistan on May 26, 2008 at the International Islamic University, Islam‐
abad. Riphah International University, Islamabad celebrated an information week in April
2010 to create awareness regarding IL among academia. The Department of LIS organized
seminar on “Information Literacy in Academic Libraries” on May 27, 2011 jointly with
PAKLAG. Kanwal Ameen and Khalid Mahmood were the resource persons. Another one-
day workshop on IL skills for LIS professionals held at International Islamic University
(IIU), Islamabad on March 26, 2011. Lahore University of Management Sciences (LUMS),
Lahore organized a seminar on IL and research skills on October 21, 2010. Pakistan
Academy for Rural Development, Peshawar organized a five-day training course on “Infor‐
mation Management Techniques for Librarians” that also covered the IL skills from
December 6–10, 2010.

A few professionals formed the “Information Literacy Association of Pakistan (ILAP)”
in May 2011 to promote IL in Pakistan. ILAP remained dormant and organized only one
seminar on “Research and IL expertise for LIS professionals” that took place on December
15, 2012 in Islamabad. On April 23, 2014, another group of LIS professionals launched
“Pakistan Information Literacy and Library Movement (PAK-IILM)” but is still inactive.
Sajid Mirza created a blog in February 2010 for promotion of IL activities in Pakistan but it
also did not attract participation from the professionals. The University of Peshawar Library
and Information Science Alumni Association, Federal Branch, organized a one-day seminar
on “Advances in Library and Information Science” including IL skills for professionals. The
Pakistan Librarians Welfare Organization organized a “IL awareness program/IL week” in
collaboration with National Book Foundation (NBF) on September 8–12, 2014. The PLA
(Punjab branch) conducted a workshop on IL skills on April 16, 2015. Dr. Ann Morlow
Riedling from the USA visited Pakistan in September 2015 and gave a series of presenta‐
tions on IL in the National Library of Pakistan and in a couple of universities. The above
mentioned seminars and workshops mostly covered searching skills, plagiarism, reference
management software endnote, and use of HEC digital libraries.
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Faculty and Library Schools. Department of LIS (renamed as the Department of Infor‐
mation Management in 2014), University of the Punjab in collaboration with the Pakistan
Library Automation Group (PakLAG) organized a seminar and delivered the first IL orien‐
tation talk to working professionals in late 2009. The department also organized a two-day
workshop on “searching, recording and reviewing literature or writing for research” at the
Faculty of Economics and Management Sciences on November 4, 2009. Later, the Depart‐
ment organized the first extensive workshop on “Developing master trainers for HEC
National Digital Library” jointly sponsored by the HEC, Learning & Innovation Division
and the University of the Punjab on April 4–5, 2012. It was specifically designed for the
librarians working in various independent departmental libraries to enable them to make
extensive use of the National Digital Library (NDL) resources and facilities for their faculty
members and researchers as well as to transfer these IL skills to their users. The department
has been arranging on regular basis workshops and lectures for librarians, faculty members
and students mostly covering the areas of searching skills, plagiarism, reference manage‐
ment software, and use of online resources including HEC digital library. These kinds of
training are getting popular in growing research culture in Pakistan.

4 Discussion

The rapid development of information and communications technology (ICT) has made a
visible impact on management of library and information services as well as on clients’
information behavior in Pakistan. Various formal surveys [24, 25] of students and faculty
showed that they prefer to access information through Google and journals through open
access sources instead of subscribed databases of journals. Hence, user orientation or educa‐
tion programs, which are not common, needs to be expanded to formal information literacy
instruction programs at every academic level for developing lifelong learning skills. Effec‐
tive IL instruction is the key to make library users efficient, responsible, and independent
learner. Users should be able to synthesize and generate knowledge following ethical and
quality parameters. Information professionals have to play an active role in this regard. The
need for awareness, resources, services, education and offering of IL instruction is much
more needed than ever.

Voluminous literature has been published on the involvement of library and information
professionals (LIP) in the provision of IL instruction, collaboration, assessment and appli‐
cation of ICT to instruction efforts and less on IL instruction CPD needs of LIP [26]. Our
findings reveal that only 13 papers on IL have been published in Pakistan so far. In this
regard our findings are in line with the results of Sproles et al. [26] who found that most of
the papers on library/IL instruction are published from developed countries and developing
countries contributed few papers to the IL literature. Research studies on different aspects
of IL must be conducted in the developing countries to address varied issues.

Instructing IL skills to information users has emerged as a core role of professionals to
enhance their own worth and visibility. CPD of librarians for IL instruction is required to
continually expand and enhance their knowledge and application of involvement pedago‐
gies in learning, teaching and research. Therefore, IL needs to be included in the curriculum
at all LIS schools. CPD activities are mostly focused on library automation using open
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source software. Professional associations need to expand their horizons and initiate IL
instruction trainings in order to equip information professionals with the needed knowledge
and skills. First, they need to be IL experts before imparting it to user. Endeavors like
creating a blog or making an IL association by a few individuals have made no impact. CPD
opportunities in the field of IL instruction are limited in the developing countries [27] and
the situation is not very different in Pakistan.

Nevertheless, the seasoned as well as enthusiastic young information professionals have
started giving such kinds of instructions at their universities. Also formal IL instruction has
been initiated at some universities such as Riphah International University, Forman Chris‐
tian College University, Institute of Space Technology, and Aga Khan University.

5 Conclusion and Recommendations

The rapid development of ICT has made a considerable impact on library services and user
education programs. Now user education program have expanded from library instruction
to information literacy instruction and lifelong learning. Effective information literacy
instruction programs are the key to make library users efficient, effective, and independent
information users. Librarians have to play a leading role in this regard. The need for
resources, services and education is greater than ever. Teaching IL to library users is an
important role of LIS professionals. Therefore, IL needs to be included in the curriculum at
all LIS schools. Research studies on different aspects of IL must be conducted. LIS schools
and associations need to prepare the LIS professionals to run IL instruction programs in
order to equip their library users with the skills they need in their career.

6 Delimitation of the Study

The study has not empirically investigated the real practices of IL instruction programs
prevailed currently in various types of libraries.

7 Significance of the Study

This paper explored and presented a holistic overview of the education, research in CPD
on IL in Pakistan. The study should be of interest to the LIS researchers, professionals,
and academicians of the region while introducing the international audience with the
scenario of IL progression in a South Asian developing country.

References

1. Wijetunge, P., Alahakoon, U.P.: Empowering 8: the information literacy model developed in
Sri Lanka to underpin changing education paradigms of Sri Lanka. Sri Lankan J. Lib. Inf.
Manag. 1, 31–41 (2005)

2. Ullah, M.: The status of information literacy instruction in medical libraries of Pakistan: an
appraisal. Unpublished Ph.D. thesis, University of the Punjab, Lahore (2015)

560 K. Ameen and M. Ullah



3. Batool, S.H.: Exploring Information Literacy (IL) practices in primary schools: a case of
Pakistan. Unpublished Ph.D. thesis, University of Sheffield, Sheffield (2016)

4. Ullah, M., Ameen, K.: Barriers when advocating or providing information literacy instruction
in medical institutions of Pakistan. In: Ameen, K., Warraich, N.F. (eds.) International
Conference on Information Management and Libraries, Department of Information
Management, University of the Punjab, Lahore, pp. 365–375 (2015)

5. Batool, S.H., Webber, S.: Provisions for information literacy practices across primary
curriculum: an assessment. In: Ameen, K., Warraich, N.F. (eds.) International Conference on
Information Management and Libraries. Department of Information Management, University
of the Punjab, Lahore, pp. 609–610 (2015)

6. Kousar, M.: Perceptions of faculty about the information literacy skills of postgraduate
engineering students. Unpublished M.Phil. thesis, University of the Punjab, Lahore (2011)

7. Anwar, U.: College librarians as information literacy instructors: training gap analysis.
Unpublished M.Phil, thesis, University of the Punjab, Lahore (2014)

8. Safdar, M.: Students’ perception about Information Literacy (IL) skills and need of IL
program: a case study of NUST Islamabad. Unpublished M.Phil. thesis, Department of Library
and Information Science, Minhaj University, Lahore (2014)

9. Rafique, A.: information literacy skills of engineering students: a comparison between
University of Engineering and Technology and University of the Punjab. Unpublished M.
Phil. thesis, Department of Library and Information Science, Minhaj University, Lahore
(2014)

10. Ahmad, B.: information literacy skills among LIS students at public sector Universities of
Pakistan: an assessment. Unpublished M.Phil, thesis, Department of Library and Information
Science, Islamia University, Bahawalpur (2015)

11. Ameen, K., Gorman, G.E.: Information and digital literacy: a stumbling block to
development? Pakistani Perspect. Lib. Manag. 30, 99–112 (2009)

12. Bhatti, R.: Information literacy: furthering the cause of higher education commission in
Pakistan. Pak. Lib. Inf. Sci. J. 43, 3–11 (2012)

13. Ullah, M., Ameen, K.: Perceptions of medical librarians towards the importance of
information literacy skills. Pak. J. Inf. Manag. Lib. 16, 1–7 (2015)

14. Rafique, G.M.: Information literacy skills of faculty members: a study of the University of
Lahore, Pakistan. Lib. Philos. Pract. Paper 1072 (2014)

15. Batool, S.H., Mahmood, K.: Teachers’ conceptions about information literacy skills of school
children. Pak. J. Lib. Inf. Sci. 13 (2012)

16. Rafique, A., Mahmood, K.: Information literacy skills of engineering students: a survey. Pak.
Lib. Inf. Sci. J. 46, 34–41 (2015)

17. Kousar, M., Mahmood, K.: Information literacy skills assessment of undergraduate
engineering students. In: Kurbanoglu, S., et al. (eds.) European Conference on Information
Literacy, ECIL, Istanbul, Turkey, pp. 471–477. Springer, Switzerland (2013)

18. Kousar, M., Mahmood, K.: Perception of faculty about information literacy skills of
postgraduate engineering students. Intl. Inf. Lib. Rev. 47, 52–57 (2015)

19. Mahmood, K.: Relationship of students’ perceived information literacy skills with personal
and academic variables. Libri: Int. J. Lib. Inf. Serv. 63, 232–239 (2013)

20. Naveed, Q., Sharif, A.: Assessing the needs and measuring the impact of the information
literacy sessions at the Aga Khan university’s institute for educational development. Pakistan.
Asian Rev. Soc. Sci. 4, 20–29 (2015)

21. Ullah, M., Ameen, K.: Current status of information literacy instruction practices in medical
libraries of Pakistan. J. Med. Lib. Assoc. 102, 281–287 (2014)

Information Literacy Instruction: An Overview 561



22. Ullah, M., Ameen, K.: Strategies for the effective implementation of information literacy
instruction in medical libraries of Pakistan. In: Kurbanoglu, S., Spiranec, S., Grassian, E.,
Mizrahi, D., Catts, R. (eds.) Information literacy: Lifelong Learning and Digital Citizenship
in the 21st Century. CCIS, vol. 492, pp. 494–503. Springer, Switzerland (2014)

23. Hamid, A., Shehzad, K., Iqbal, Q.: Information literacy program: an evaluation for expansion.
Am. Res. Thoughts 1, 2780–2788 (2015)

24. Arshad, A., Ameen, K.: Usage pattern of Punjab university library website: a transitional log
analysis study. Electron. Libr. 33, 65–74 (2015)

25. Arshad, A., Ameen, K.: Scholarly communication in the age of Google: exploring academics’
use pattern of e-journals at the university of the Punjab. Electron. Libr. (In press)

26. Sproles, C., Detmering, R., Johnson, A.M.: Trends in the literature on library instruction and
information literacy. Ref. Serv. Rev. 41, 395–412 (2013)

27. Spiranec, S., Pejova, Z.: Information literacy in South-East Europe: formulating strategic
initiatives, making reforms and introducing best practices. Int. Inf. Libr. Rev. 42, 75–83 (2010)

562 K. Ameen and M. Ullah



Public Policies for Information Literacy in Portugal:
An Agenda in the Making

Tatiana Sanches(✉)

Institute of Education, Lisbon University, Lisbon, Portugal
tsanches@fpie.ulisboa.pt

Abstract. This theoretical study seeks to contribute to the reflection on public poli‐
cies in the field of information literacy in Portugal. For this purpose, we look at the
status quo of how information literacy has been addressed in Portugal, discussing the
aspects concerning public policies, which include an interconnection between scien‐
tific knowledge and public action. So, the main objective is to describe Public Poli‐
cies for Information Literacy in Portugal. Public policies usually result from a
sustained effort which places a certain topic on the social agenda. This public action
agenda seeks to draw the attention of society and obtain the support of influential
groups or people and politics of different levels of the government. At the same time,
we look at the way scientific knowledge gives rise to legislation, guidelines or policy
recommendations. Finally, we propose a series of lines for reflection and debate on
this matter.

Keywords: Public policies · Scientific knowledge · Information literacy ·
Portugal

1 Introduction: Information Literacy as a Changing Concept

Information Literacy [IL] is the set of competencies, skills and capacities individuals apply
in handling information, namely in searching, locating, selecting and using information for
personal use, in an ethical and legal manner. It may be considered an essential capacity for
the 21st century. However, this notion is changing. The conceptual basis that is generally
accepted is rooted in the definition established by ALA [1] and mentioned in the Presiden‐
tial Committee on Information Literacy: Final Report, which explains that:

To be information literate, a person must be able to recognize when information is
needed and have the ability to locate, evaluate, and use effectively the needed information.
Producing such a citizenry will require that schools and colleges appreciate and integrate
the concept of information literacy into their learning programs and that they play a lead‐
ership role in equipping individuals and institutions to take advantage of the opportunities
inherent within the information society. Ultimately, information literate people are those
who have learned how to learn.

This proposal presents a deep connection between acquired informational skills and
capacities to learn throughout life. It is the key to understanding the importance of informa‐
tion literacy and the way it has been looked at for the past two decades. Nevertheless, the
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changes that have been taking place in parallel, namely on a social and technological level,
raise other needs that are added to the concept of IL, as I shall explain further on.

Besides the above mentioned document, the American Library Association’s Division,
the Association of College & Research Libraries, explains that a person who is empowered
with information competencies [2, pp. 2–3] should be able to: determine the extent of infor‐
mation needed in an efficient and effective way, critically evaluate the information and its
sources, incorporate information chosen according to one’s knowledge base, use the infor‐
mation effectively to fulfil a specific purpose, understand the economic, legal and social
aspects involved in the use of information, and access and use the information ethically and
legally.

These features were transformed into indicators which serve as a base to define five
competency standards. In the same document, these were explored, examined and
developed into performance indicators which give rise to measurable outcomes. The
idea of establishing Information Literacy Competency Standards for Higher Education
has to do with the need felt by the librarian and teacher community to compare, measure
and evaluate performance levels achieved in university libraries as regards information
literacy. This intention stems from the idea stated in the same document that the devel‐
opment of competencies in IL makes people more capable of dealing with information
in different spheres of performance throughout life [2, p. 4].

However, fifteen years after these reflections, these concepts, tools and guidelines have
adapted to the new reality. Currently, there seems to be a convergence regarding the expan‐
sion of the conceptual framework of IL. Two significant milestones are those established by
the Association of College & Research Libraries (ACRL) and by UNESCO. Both organi‐
zations recently spoke out with respect to IL and its concept, its social influence and the way
the educational and technological context affect learning and have impact on this concept.
Both stressed the importance of mastering information to really be able to learn throughout
life.

Following the above mentioned guidance document [2], the ACRL thought of re-
conceptualizing information literacy, giving a new background to the guidelines. Thus it is
based on a new referential framework, which also relies on a new definition of IL [3, p. 3]:

Information literacy is the set of integrated abilities encompassing the reflective
discovery of information, the understanding of how information is produced and valued, and
the use of information in creating new knowledge and participating ethically in communi‐
ties of learning.

In this new document, Framework for Information Literacy for Higher Education, the
main changes are in the structure of the document: instead of being designed as guidelines,
it is now a theoretical and conceptual framework, focused on establishing coherent, but
flexible lines of direction, thought to contain the key concepts to understand and apply
information literacy, adapted to each reality. Based on six statements, it explains what seems
to be a more global and simultaneously more specific frame for the application of informa‐
tion literacy. Paraphrasing the document, it is based on the ideas that authority is built and
contextual, information is created as a process, information is valuable, searching must be
understood as research, the academic community as dialogue, and searching as strategic
exploration. This new conceptual frame was conceived as a theoretical construct from which
we can understand IL and develop its application through new practices. These include the
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creation and use of resources, such as: curriculum guides, conceptual maps and evaluation
tools, to add to the basic set of reflection materials that are provided. The framework rests
on the central idea of meta-literacy (understanding the concept of literacy in depth), with
special reference to the importance of meta-cognition and critical self-reflection as essen‐
tial to make IL self-directed, in a constantly and rapidly changing ecosystem.

UNESCO prepared some official proposals that frame and explain the composed
concept of Information and Media Literacy, having recently published a series of docu‐
ments which relate the capacity to deal with information and with the media in a critical and
informed manner: the guidance documents Media and information literacy: policy and
strategy guidelines [4], and Global Media and Information Literacy Assessment Frame‐
work: Country Readiness and Competencies [5]. Underlying the decision to join these two
concepts (information literacy and media literacy) is the need to equip citizens with the
necessary competencies for them to seek and enjoy the benefits of universal human rights
and fundamental freedoms, particularly freedom of speech and of access to information.
Thus, this conceptual association highlights how faded the limits between these literacies
are, stressing the need for information literacy in a complex whole, proposing its integration
and development in personal, educational, professional and social terms.

Some concepts, such as digital literacy, internet literacy, basic literacy or library literacy,
circle around this larger concept like aggregate satellites. UNESCO’s efforts to promote
information and media literacy is not only visible in the above mentioned guidance docu‐
ments, but also in the document Media and Information Literacy Curriculum for Teachers
[6]. This document was developed with the intent to provide a practical tool to attain the
objectives of the Grünwald Declaration [7], the Alexandria Declaration [8] and the Paris
Agenda [9] – all of them related to Media and Information Literacy. It is a prospective
document as it seeks to correspond to current convergence trends of radio, television,
internet, newspapers, books, archives and physical and digital libraries in a single platform,
showing they are all means to access information, regardless of the format. Specifically
designed for teachers, this document took into account the importance of integrating this
learning in their formal education, thus enabling a process which aspires to reach and
develop the capacities of millions of young people through teachers [6], and working as a
catalyst for knowledge. After all, according to its authors, its main purpose is to face the
challenge of evaluating the relevance and reliability of information without hindering citi‐
zens’ full enjoyment of their rights to freedom of speech and to information. It is in this
context that the need for media and information literacy should be considered: it expands the
movement for civic education that incorporates teachers as the main agents of change.

2 Knowledge and Policies: From Theory to Practice

Currently the social context, especially as regards issues of citizenship, democracy and
human rights, is on the agenda of researchers, sociologists, political scientists, educators and
philosophers. The great issues of mankind seem to be affected by a change in communica‐
tion: the simultaneity, virtual, free access and ubiquity of information are features that shape
and define a new modernity. Bauman [10] spoke of a liquid modernity, which affects citi‐
zens on a general level, because it is contextual, and on a deeply individual level, influencing
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their ways of acting and intervening in this social system that is more connected than ever
and yet more disconnected from everything and everyone. In a recent statement on the
transformation of democracy in Europe, Habermas [11, p. 2] reflected upon the ambivalent
attitudes of citizens in Western democracies: while there is a significant decrease in voting,
in collaborating in political parties and in other forms of political participation, which show
a certain alienation and apathy towards the political sphere, at the same time there is a rapid
growth of groups of citizens in active minorities, pressing for a more direct democracy. This
is what the author calls a paradoxical simultaneity of contrasting reactions: growing indif‐
ference and intensified commitment – the so-called post-democratic syndrome. Also based
on this author’s work, Serrazina [12] refers to the current political system, describing it as
based on the lack of participation. She points to a solution involving information and
communication technologies, which are identified as the first necessary requirement for
participation. Digital literacy is thus regarded as essential, representing the passage from the
sphere of “being able to participate” to the sphere of “knowing how to participate”. From
this core point and to counter the tendency to move away from the public sphere, the author
stresses the importance of communication, language and, inherently, the media, as well as
the emergence of other dynamics of participation, related to informal environments, that
should be valued and stimulated.

This short reflection is the backdrop for the following question: what is intended of
public policies then – more commitment or more distance? More involvement of the State
with citizens or more distancing, enhancing autonomy regarding decisions that affect their
everyday lives?

With respect to public policies for education, these have sharply risen in the last few
years in Portugal, with several educational fields (such as sex education in schools, autonomy
in school management and external evaluation) having their activity regulated. Public poli‐
cies are definitely on the agenda. But how can we understand and explain them? Barroso
[13, p. 4] suggests that, to better understand public policies, we must consider not only the
State authorities’ actions, but public action in general, and he states that, in politics, “prob‐
lems do not exist outside of solutions”. But what does this really mean? We must establish
a correlation between problems, knowledge and policies. Understanding this correlation
will allow us to better understand the role of policies and to explain subsequent interven‐
tions. Thus, understanding that scientific knowledge may be at the base of the problemati‐
zation of situations that are the target of political intervention is the usual viewpoint of these
situations. Another one is to understand that policies use knowledge to sustain themselves,
presenting research facts and results as an argument for solving problems with which they
seek to deal. In short, according to Barroso [13, p. 7], often mobilised knowledge is of no
use in finding solutions to problems, but it is to build problems adjusted to the available
solutions. On the other hand, the author adds that more than direct action on policy deci‐
sion-makers, knowledge (and research) have a direct influence on the process of public
action, through multiple learning experiences (individual and organisational) that the
different actors go through both by reflecting on their own practices and in more formal
educational contexts.

This is the motto to explain the current state of public policies in Portugal, especially
with respect to IL. We are at a time when studies and research that build knowledge around
this concept are under way. However, in terms of higher education, there is not exactly a
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problematization of IL and, accordingly, public action is not mobilized to try and solve any
situations regarding this. However, there are national documents that can be regarded as
part of a political reference framework, for, as we shall see, they correspond to the assump‐
tions defined by Barroso [13, p. 3] and emerge in this explanation: “knowledge is trans‐
formed into policies and policies into knowledge, through an interactive and co-constitutive
process, where problematization has a fundamental role”.

Finally, public policies are usually the result of a sustained effort that places a certain
topic on the social agenda. This public action agenda seeks to draw the attention of society
and gather the support of influential groups or people and politicians from different levels
of the government. Haras & Brasley [14] studied the state of public policies in IL in the
United States and found that they are still not a part of the public agenda. Instead, the topic
of IL is claimed by a relatively select group of stakeholders, and it needs to gain acknowl‐
edgment and support from a vaster public. An objective sign of this reality, according to
these authors, is the fact that it is not compulsory teaching in school, and therefore its imple‐
mentation continues to be basically ineffective. In this article, IL is considered to be of justi‐
fied public interest and therefore worthy of a policy. Thus, the authors suggest political
options arise from identifying barriers, which will make it possible to provide recommen‐
dations for the development and dissemination of IL.

3 A Step Further: Legislation, Guidelines or Policy
Recommendations

So, disseminating knowledge about IL has an important role. In a quick search in the largest
portal aggregating Portuguese scientific production, the Portuguese Open Access Scientific
Repository or RCAAP [15], carried out in April 2015, I obtained 1,896 results regarding
this term. In the last few years this topic has received more attention, as this sample shows
regarding the evolution of the publications containing it: 2010 (176), 2011 (280), 2012
(375), 2013 (306), 2014 (245). However, by limiting our search to the inclusion of “infor‐
mation literacy” only in the title, which points to a greater relevance of the topic in that
document, only 25 results are obtained. On the other hand, I carried out a search on the
aggregating portals EBSCO HOST and B-on, as well as on the Web of Knowledge. It aimed
to assess the current situation in terms of the available studies in this area, originating from
Portugal. Eight results emerged, all of them referring to internationally published studies,
with peer-review [16–23]. We recognise the need to promote knowledge in order to prob‐
lematize a certain field, and we can thus raise the hypothesis that this is one of the reasons
for the quasi-inexistence of public policies regarding information literacy: the lack of in-
depth scientific knowledge mobilised around this field.

On the national level, we find a shortage of research, development and projection of
knowledge. Nevertheless, some scattered projects and studies that have been carried out,
namely in the Higher Education context, should be highlighted.

On the one hand, there are reports or case studies on the implementation of training
programmes in information literacy [16]. On the other hand, there is more in-depth
research which focuses on projects and groups that publish results, such as Lopes &
Pinto [24] and Silva [25]. Also worthy of note are the PhD theses [26–28], and the ten
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Master’s theses [29–38] that form the current body of scientific production specifically
in information literacy, produced and made public to get academic degrees in recent
years.

Externally, that is, supranationally, we have already seen that UNESCO recognises IL
as a key subject for intervention. It states that in order to reach suitable levels of Media and
Information Literacy for all, national policies are necessary. In this regard it has published a
document that gathers strategic guidelines for Media and Information Literacy policies [5],
set forth on a national level by each of the States. This resource is the first of its kind to
approach the concept in a comprehensive way, joining Information Literacy and Media
Literacy. These guidelines provide a harmonised approach that allows all stakeholders to
promote more sustainable national strategies on Media and Information Literacy, describing
the process and content to be considered.

With more specific reference to the policies in Media and Information Literacy, one
important document – Media and Information Literacy Policies in Portugal (2013) –
was prepared by an inter-university research group (Lusófona, Nova and Minho Univer‐
sities). In it, Costa, Jorge & Pereira [39] carry out a transversal reading of the chronology
of the most important publications resulting from public policies in these matters,
serving as a guide for us to observe this reality, Actually this document was the result
of a European project (2010–2014) whose line of action, “Transforming audiences/
transforming societies”, coordinated and promoted research efforts for fundamental
transformations of European audiences as regards media in a changing environment,
identifying their complex interrelations with the social, cultural and political fields in
European societies. Once again we find the intrinsic connection between information
literacy and media literacy.

As regards the official publication of documentation, there are several occasions on
which we can understand how IL emerges as a related topic. The breakthrough document
for educational policies in Portugal, Parecer do Conselho Nacional de Educação sobre
Aprendizagem ao Longo da Vida [Opinion of the National Education Board on Lifelong
Learning], mentions a set of assumptions to sustain an educational policy [40, p. 11775].
It explains that the construction of a new model of learning, in which self-learning plays
an important part, makes it necessary to reinforce partnerships and to pay special atten‐
tion to recognition, validation and certification of learning. Achieving the important
goals identified in this memorandum requires a prior general awareness of their impor‐
tance and a marked will across society that naturally reflects the clear benefits each of
us can reap from them. The very first chapter broadly addresses the problem of lifelong
learning and refers to major topics: education in a context of change, the concept of
lifelong learning, the right and duty of lifelong learning, basic competencies for lifelong
learning, the (re)organisation of the learning system, partnerships for lifelong learning
and learning in all domains of life, the need to regulate recognition, validation and
certification of formal, non-formal and informal learning, and funding. With regard to
the matter at hand, this document clearly mentions digital literacy, another macro-
concept intrinsically connected to information literacy [40, p. 11779]. In the second part,
the National Education Board lays down 42 recommendations to put into practice the
good implementation of the measures reflected upon, insisting on the appraisal of trans‐
versal learning.
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On December 18, 2006, the Recommendation of the European Parliament and Euro‐
pean Council on key competencies for lifelong learning [41] was published. It defines
competencies as a combination of knowledge, skills and attitudes appropriate to the
context. It states that key competences are those that support personal fulfilment, social
inclusion, active citizenship and employment [41, p. 394/13]. This recommendation
seeks to respond to the previous diagnosis that a measurable improvement was needed
in European average performance. These reference levels included reading literacy,
dropping out of school early, completion of upper secondary education, and participation
of adults in lifelong learning, all closely linked to the definition of these key compe‐
tences.

In 2010, the National Education Board delivered Opinion no. 5/2010, Opinion on
Educational Goals 2021 [42], published in the Portuguese Official Gazette on September
20, as the result of a supranational recommendation of the Organisation of Ibero-Amer‐
ican States for Education, Science and Culture (OEI), of which Portugal is a member.
This is a wide-ranging project focused on the definition of 11 educational goals,
including monitoring indicators and expected levels of realisation. Though not explicit
regarding information literacy, the document lays down comprehensive policy goals for
education, again mentioning lifelong education.

In 2011, the National Education Board issued Recommendation no. 6/2011, Recom‐
mendation on Education for Media Literacy [43]. For me, this is the closest official
document to a policy involving information literacy, quoting and using the previously
mentioned UNESCO document for national policy, though more directed at media
literacy.

This recommendation includes four major points: the first is introductory and states
external and internal reasons. The second point concerns the concept of media literacy
and refers to the scope, context and purpose of the recommendation. The third point
consists of a brief chronology of the situation of media education and ICT in education
in Portugal, mentioning key guidance documents and educational policies. Finally, the
last point regards the current curricular situation and refers to the need to integrate these
competencies in the school curriculum. This recommendation clearly shows an inte‐
gration of the above mentioned concepts, even though there is a visible preference for
the media field over the information field or the digital field.

In more extensive contexts, public libraries or school libraries have been more
subject to the emanation of public policies with greater national impact, more wide-
ranging and with greater social recognition, than university libraries. An example of this
for public libraries is Nunes [44] who reflects on the role of these institutions in today’s
society, with special attention to reading promotion and literacies, regarded as social
inclusion factors. This author explains the recent history of public libraries in Portugal
and highlights the qualities and malfunctions that are visible in the National Network
of Public Libraries, pointing to the development of public policies as a path for change.
Parreira & Calixto [45] discuss the legislation published about public libraries and
conclude that the implementation of a law is necessary, though this is not the only way
to create public policies.

As far as school libraries are concerned, Bastos [46] states that the 2007 Techno‐
logical Plan for Education has played an important part in the educational context,
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encouraging schools and teachers to open their classes to new technologies and thus
prepare students for the challenges of the knowledge society. This incentive emerges
when the author mentions experiences of school libraries and information literacy,
stating the impact of certain recent developments in the Portuguese school context,
including the implementation of a self-evaluation model for school libraries.

Also worthy of note is the work of Pereira [47], whose research concentrates on
digital literacy and the conceptual framework sustaining it, namely on the policies for
technology in Portugal. The author points out some frailties in the implementation of
the Technological Plan for Education, namely that with this policy government author‐
ities sought to create the illusion of a reform of the school and of teaching, assuming
that having technology would give the power for this to happen. Students equipped with
new laptops are considered agents of change within the family. So there is a coherent
thematic axis with the conceptual framework previously mentioned. It combines infor‐
mation literacy, digital literacy and media literacy as a multifaceted issue, which is the
object of programmes and projects, legislation and regulation – in other words, it has
been the target of public policies. Nonetheless, we can see that the definition of policies
in information literacy is just beginning, so this exercise we carried out shows a very
initial stage of the work which is yet to be done, especially concerning higher education.

4 Final Remarks: An Agenda Under Construction
for Information Literacy

This study sought to find public policies on IL. But, as we saw previously, finding public
policies set out in any matter of intervention and public action implies negotiating the
interests of the political agenda that are in line with the emergence of a social problem‐
atization. This is only possible through knowledge and scientific research.

We found that the scientific knowledge circulating in Portugal is valuable but still
at quite an initial stage and insufficient for this endeavour – to promote the creation of
policies – because the problematization which emerges socially is still scarce. Never‐
theless, we may conclude that external influences, together with social factors and inter‐
ests from other adjacent quarters, have successfully managed to include topics regarding
information literacy on the political agenda. Among these are lifelong learning, the
importance of technologies in education, and digital and media literacy.

The OECD report Education Policy Outlook 2015: Making Reforms Happen, states
that “the analysis of the chosen reforms shows that the most effective policies are those
focused on students and on learning, that strengthen teachers’ ability and involve all
stakeholders” [48, p. 1]. Therefore, we may say that social awareness is one clear path.
Ponte [49, p. 55] reminds us that when involving families in this process it is important
to take into account certain critical factors. She gives the example of the implementation
of public policies in Portugal, between 2005 and 2010, focused on the technological
field. Seeking to facilitate the teachers’ job and get parents interested and involved in
school activities, these public policies considered the children as receivers of knowledge
from their teachers, and “natural” promotors of their parents’ info-inclusion. However,
they forgot to consider conflicts and tensions that might arise due to different uses and
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generations. This is an example of lessons to be drawn from the implementation of public
policies.

In 2014 another OECD project regarding policies was born – the project Skills
Strategy. It includes a scheme for countries to develop a coordinated strategy of compe‐
tencies, to be the baseline for making decisions about public policies. The Portuguese
version is very recent [50]. Believing that better competencies create economic growth,
the aim is to boost the conditions for equity in education, entrepreneurial competitive‐
ness and job creation, building a society of active, committed and empowered citizens.
The recommendations of this document point to the development of capacity and collab‐
oration on a local level, creating evidence-based policies (which is underdeveloped in
Portugal), expanding programme evaluation and regional evaluation, gathering data
more systematically to anticipate competency needs, and reinforcing partnerships
between stakeholders at different levels. These recommendations are quite flexible and
therefore apply to policies of complementary spheres.

It is important to consider that the public agenda’s space for negotiation as regards
policies has first and foremost to do with the research done in university. It is essential
to improve, deepen, systematise and present knowledge, making use of meta-literacy.
From studies, projects and research we can bring the topic of information literacy to the
public space, adjusting forms of intervention, shaping the role of the main social actors
(essentially teachers and librarians), improving education and the curriculum. In this
regard, the editors of the book Powerful Literacies [51, p. 5] believe in the need for a
systematic and sustained critique as a step towards knowledge, to change the literacy
agenda from its current concerns and limitations to being more useful socially, with
more interventional and creative approaches. On the national level, we find that most of
the work has been carried out by the School Libraries Network Office. This government
agency has already produced several documents, including “Aprender com a Biblioteca
Escolar/Learning with the School Library” [52], a set of learning standards related to
the work of school libraries in kindergarten and primary education. Here, reading
literacy, media literacy and information literacy are discussed in detail, and strategies
are presented to put into practice actions with students, in order to develop competences
in these fields. Documents of this nature regarding higher education in Portugal could
prove useful.

In conclusion, we may say that it is by mobilising knowledge that we can converge
interests, efforts and finally actions to consolidate an educational framework where
information literacy has a key place as a base for the creation and development of trans‐
versal competencies for all fields of lifelong learning.
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Abstract. In 2013, University of Library Studies and Information Technologies
(ULSIT) participated in an international survey ‘Information Behaviours and
Information Literacy Skills of LIS Students’. In this paper we will use only selected
results from two questions, aimed at obtaining information on student learning
skills and study practices when completing course-related assignments as well as
about their motivation of learning and expression in an academic environment.
The findings showed positive and negative tendencies. In response, we prepared
an Action plan for improving the learning practices and motivation of LIS
students. The core of the Action plan is the new design continuing training
program based on the integration between academic education, the university
library, and the LibLab (Laboratory of Library Technologies, Communications
and Informing). We suggest setting up a Virtual Information System for users,
divided into two main modules - Electronic Register of Academic Assignments
and Virtual Personal Workplace.

Keywords: LIS higher education · ULSIT · Learning practices · Student
motivation · Virtual information system

1 Introduction and Background

The main focus in this paper is the Action plan for improving the learning practices and
motivation of Library and Information Science (LIS) students at University of Library
Studies and Information Technologies (ULSIT).

In 2012–2013, ULSIT participated in an international survey that explored the trans‐
ferability of information literacy (IL) competencies to the overall research and learning
experience of LIS students. The international survey, titled ‘Information Behaviours and
Information Literacy Skills of LIS Students’, covered eighteen nations and the collabo‐
ration was headed by Saunders and Kurbanoglu [1].

At ULSIT the survey covered students from BA Programmes – “Library and Infor‐
mation Management” and “Library Studies and Bibliography” and some PhD students.
It was conducted in December 2012 via a web-based survey (LimeSurvey).

The data obtained from this survey are a valuable source of information and are ripe
for a thorough analysis of its theoretical and methodological implementations [2, p. 611].
For the goals of this paper we use only purposeful selected data. We interpreted the
findings from two of the fifteen core questions. We aimed our analysis at obtaining
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information on student learning skills and study practices when completing course-
related assignments as well as about their motivation of learning and expression in an
academic environment.

2 Literature Review

A lot of recently conducted studies and research works reveal interest in the information
behavior, learning practices, and motivation of LIS students [1–7]. A valuable source
of information is the results from the survey, ‘Information Behaviours and Information
Literacy Skills of LIS Students’, that explored how LIS students from 18 countries
approached course-related information tasks. Saunders et al. concluded that there were
some patterns of information literacy levels and behavior common to LIS students in
general, but that there were also some significant differences in the ways in which LIS
students from different countries found and used information for course-related assign‐
ments. Both the general patterns of behavior and the cross-country differences had
implications for LIS faculty as they prepared their students to take on professional roles
[1, pp. 91–92].

Recent studies were dedicated to:

• the influence of reasons approving on student motivation for learning [3];
• the impact of paper-based, computer-based and mobile-based self-assessment on

student’s science motivation and achievement [4];
• the effects of e-learning on students’ motivation [5]; and,
• maximization of student motivation via courses and instructional practices redesign

[6, 7].

Innovative projects such as the EU international project, AVATAR, bring us a step
closer towards the modernization of education. The AVATAR project provides an
opportunity for both teachers and students to benefit from Information and Communi‐
cation Technology (ICT) skill development and social learning opportunities. The
project is a resource that helps revive the traditional classroom environment, adding
value to the learning process and enriching the engagement and motivation of
learners [8].

3 Survey Findings

3.1 Demographics

Ninety-four respondents out of a target group of 170 students answered all questions;
22 did not complete the whole survey. The students who participated in the study
included first year students (10.3%); second year students (21.6%); third year students
(39.6%); fourth year students (21.6%); and PhD students (5.2%). One point seven percent
of respondents skipped this question. The grade point averages (GPA) of the respondents
were: Excellent (5.50–6.00) – 36.2%; Very Good (4.50–5.49) – 40.5%; Good (3.50–
4.49) – 6%; and Average (3.00–3.49) – 0.9%; 16.4% of respondents skipped this
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question. Two thirds (78.4%) of the respondents were female with 19.0% male; 2.6% of
respondents skipped this question. The age distribution of the respondents was the
following: 18–20 years (7.8%); 21–23 years (30.2%); 24–26 years (12.1%); 27–29 years
(12.9%); 30–32 years (8.6%); 33–35 years (11.1%); over 35 years (14.7%); 2.6% of
respondents skipped this question.

Our analysis focused on questions and findings about learning habits, attitudes, and
use of productivity, and communication tools from LIS students at ULSIT.

3.2 Students’ Learning Skills and Study Practices

We saw a positive trend in the analysis of students’ responses regarding practices applied
in the process of learning. More than half of the respondents stated that they developed
a preliminary plan for work on the assignment and on writing the material; understood
the importance of quality information support of the research process, of mastering the
terminology, and the ability to formulate a hypothesis or opinion. This finding proved
the usefulness of the 2012/2013 introduction in of the compulsory Academic Writing
discipline in the first semester for all courses in the Faculty of Library Science and
Cultural Heritage (FLSCH).

An interesting finding was that more than half of respondents (58%) indicated that
they developed their assignment entirely according to their own perspectives and opin‐
ions. This self-confidence in self-thinking on a problem of educational content was a
positive phenomenon, if indeed it was linked to the achieved quality of the finished
training product according to the academic requirements and criteria.

However, a fact that deserved attention was that about a quarter of the students (23%)
tended to:

• use the same resources when proceeding from one assignment to another;
• write on the same topic when proceeding from one assignment to the next one, and
• spend as little time as possible doing the assignment.

We observed that duplication of topics negatively impacted student incentive.
Instructors needed to introduce an electronic register of academic assignments such as
essays, term papers, theses, and master theses to overcome this problem.

3.3 Students’ Motivation of Learning and Expression

In terms of their motivation for learning, LIS students at ULSIT demonstrated maturity.
They were driven by the desire to learn something new (96%) and strove to pass their
exams (94%), and get high marks (84%). It made a good impression that more than 80%
of the students were motivated to improve their skills for research activities and analyt‐
ical thinking.

3.4 Students’ Technological Skills and Use of Productivity Tools

One of the purposes of our survey was to establish the competence of students on tech‐
nological skills and the use of productivity and communication tools. We asked students
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How often do you use each of these tools to prepare and share your course-related
assignments? and offered them these response options: almost always, often, sometimes,
rarely, never, and Never heard of that before.

The survey resulted show us that LIS students at ULSIT used word processors;
programs to prepare presentations and a spell checker; sites for sharing photos and
images; services such as Google reader; and social networks, blogs, and online forums.
Teachers in specialized disciplines might find these findings important especially
regarding the students’ use of tools for management and organization of information on
personal computers. Twenty-five percent of respondents answered that they “almost
always” or “often” used these tools while 41% “Never heard of this before”. When asked
about their knowledge of tools for citation management such as RefWorks and EndNote,
21% answered that they “almost always” or “often” used these tools while 20% said that
they “Never heard of this before”. It is necessary to carry out targeted training to boost
the use of productivity tools and citation managers in order to improve the quality of
students’ learning process and research activities.

We also asked students: How often do you use the enumerated technical devices to
access the information you need (e.g., to databases, library catalogs, and web sites) in
the process of preparation of course-related assignments? From the answers it was
apparent that students preferred working with PCs and laptops and, to a lesser extent,
mobile phones and tablets.

We invited LIS students to answer the question, How often do you use the technology
to communicate with teachers or librarians in the process of preparation of course-
related assignments? The responses we received showed the students’ highest degree
of preference was for the use of a personal computer or laptop for written communication
via e-mail followed by personal contact; communication via mobile phone through
different functions; and the use of SMSs and communication using social networks.

With regard to students’ technological skills and their use of tools for preparation
and sharing of course-relating assignments, we concluded that it was necessary to carry
out targeted training in order to boost the use of technical tools and improve the quality
of academic writing.

4 Action Plan for Improving the LIS Students Learning
Practices and Motivation

How do we to respond to new trends in academic education and improve the LIS
students’ learning practices and motivation?

In our process of seeking an answer to this question, we developed an Action plan
for improving the learning practices and motivation of LIS students. The core of the
Action plan was the new design continuing training program of LIS students. The
program was based on the integration between academic education structures, Library
and Information Centre (LIC), and the Laboratory of Library Technologies, Commu‐
nications and Informing (LibLab). We suggested setting up a Virtual Information System
for Users divided into two main modules, (1) an Electronic Register of Academic
Assignments; and (2) the Virtual Workplace.
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The virtual learning space cannot be built without the active participation of the
university library. The Library and Information Centre and the specialists working
therein are important factors in creating conditions of active learning by helping students
with their homework and increasing their skills in academic writing, research, and
analytical thinking. These actions will serve to stimulate the students’ interests in the
learning process and their desire for self-improvement.

Here we highlight the important role of the LibLab, an innovative project created
and implemented at ULSIT 2013 to help in the link the theoretical and practical training
of LIS students. The LibLab combined educational and scientific initiatives such as:

• application of the latest technological solutions in library practice for the formation
of information competencies in terms of the global information environment;

• demonstrating and testing innovative solutions related to interactivity of electronic
bibliographic resources;

• applying the learning by doing method where students test the theoretical knowledge
they have acquired in a working environment as close to the real one as possible and
accumulate practical skills for various working processes including a survey of the
status of library collections, restoration and conservation of documents, bibliographic
control, and prevention.

Peteva et al. concluded that, so far, the friendly and attractive atmosphere of this
educational project was a powerful incentive for motivating both students and their tutors
in the various scientific fields of the university IT environment [9, pp. 511–512].

One of the main goals of the Virtual Information System for Users was to provide a
virtual space that offered significant educational value and provided additional opportuni‐
ties for learning and sharing knowledge for academic purposes. It was designed as a tool to
optimize the performance of the functions and tasks of academic education by offering an
environment for informal and self study. The environment encouraged student participation
with a wide range of tools for social interaction and innovation in education. A valuable
feature of the Virtual Information System for Users was its ability to adapt and evolve
according to the individual needs of individual users and contribute to overcoming their
limitations by adding training though traditional media [10, pp. 124–125].

Those involved in building the University Virtual Information System for Users
followed the following tasks. They:

• provided web-based communication among students and teachers participants in the
scientific and educational process;

• established a system for virtual learning in individual and/or group environments;
• developed of services to provide access and exchange of scientific content;
• offered Web services for search and retrieval of information; and
• integrated innovative models to create, manage, and use content directed at

consumers.

Implementation of this project at ULSIT involved using and upgrading the existing
e-learning platform, ILIAS, and electronic library and information services. This
required the active participation of specialists from the Faculty of Library Science and
Cultural Heritage and the Faculty of Information Sciences. LibLab will also carry out
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various forms of continuing education for students and teachers. The initiative was
inspired also by the achievements of the EU international project, AVATAR, whose
primary aim is to enhance the quality of teaching and education in high schools through
an innovative virtual world learning environment [11].

Thus, the first module of the Virtual Information System for users is the Electronic
Register of Academic Assignments including abstracts, term papers, theses, and master
theses. Here, the teaching staff will be provided with the opportunity to track the progress
of individual students. Tutors can adopt an individual approach in their work with
lagging students while outstanding students will be mentored.

In the Second module, Virtual Workplace, the users can create their own profile to:

• store their documents;
• compile lists of literature;
• add comments and keywords;
• input or output information from and to other systems; and,
• creates links from one page to another; these links can be used for navigation to share

relevant knowledge.

The creation of the Virtual Information System for Users in ULSIT will lead to the
achievement of the following results:

• formation of a flexible, interactive and modern approach to online communication
between teachers and students;

• creation of an information environment based on the fundamental principles of
knowledge management;

• development of a virtual library, of thematic blogs, of discussion forums for
exchanging experience and knowledge;

• application of interactive teaching methods and establishment of a virtual learning
environment for collaboration.

The system will make accessible digitized materials, modules of educational
contents, electronic books and other materials.

The mission of the Virtual Information System for Users is to (1) support the imple‐
mentation of the transfer of information, knowledge and research; (2) assist in improving
the quality of student learning skills and study practices; and, (3) stimulate the commit‐
ment and motivation of students and teachers.

5 Conclusion

Modern higher education should not be one-way communication channel from teachers
to students. In today’s increasingly interactive world, education must engage young
people, focus on their creative thinking, and make them full participants in the learning
process. Students should not only be recipients who are granted access to knowledge
acquisition but they must be communicators contributing to the accumulation and
transfer of knowledge in an interactive information environment. Today, ICT enables
dynamic modification of the model of process of learning where, with the help of
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technology and technical support, a real situation or process can be imitated. This simu‐
lation enables students to apply their knowledge, show creativity in analyzing the
modeled situation, and offer solutions for the tasks assigned. The presence of such inter‐
active educational space contributes to:

• increasing the efficiency and quality of education;
• improving students’ learning, research skills, and motivation; improving the condi‐

tions for further and continuing education;
• optimizing the performance management of individual universities and the education

system as a whole;
• integrating the national information-education systems in the global network; and
• ensuring their presence in the global educational and scientific space.

We found through our observations and conclusions from this institutional and
international comparative study of information literacy competencies that through these
efforts the LIS students improved their overall research and learning experiences. This
largely resulted from the multifaceted application for the improvement of the institu‐
tional educational policies and practices in ULSIT. They are reflected in primary objec‐
tives and activities of the developed Action Plan for improving the LIS students learning
practices and motivation, which was implemented in three phases: (1) preparatory; (2)
actual execution; and, (3) evaluation of the performance and its impact. Currently it is
in the preparatory stage and the implementation will start with the beginning of
2016/2017 Academic Year.

Our strategic goal was the establishment of updated training methodology and serv‐
ices for our students. These actions followed the new concept of integrating the knowl‐
edge triangle (education, research and innovation) at the institutional, national, and
European levels according the European Institute of Innovation and Technology (EIT)
Strategic Innovation Agenda (SIA) 2014–2020 [12].
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Abstract. A recent massive higher educational reform has asked college and
university libraries to review their services inclusive of these reforms. A construc‐
tive relationship between teaching faculty and librarians was recognised as contri‐
buting to the success of information literacy initiative and information literacy
instruction. The purpose of this paper is to explore the research question, “what
are the intervening conditions in library, institutional and social contexts which
promote collaboration between teaching faculty and librarians,” based on a case
study of Earlham College. The data, such as a literature review, archival records,
interview data and observational data, were collected and analysed through a
grounded theory approach. The results show that “leadership of library directors,”
“librarians as instructors” and “librarians’ faculty status” are important factors in
the library context. “Small community,” “flat hierarchy” and “teaching faculty as
educators” were discovered as the important themes in the college context.

Keywords: Collaboration · Faculty-librarian relationship · Information literacy
instruction · Case study · Grounded theory · Earlham College

1 Introduction

A recent massive educational reform at an international level, including development
of generic skills among undergraduates and construction of internal quality assurance
systems in higher education, has motivated college and university libraries to review
their services to ensure consistency with these reforms. As a result, information literacy
has been identified as part of graduate attributes, and information literacy instruction
(ILI) should be a component of higher educational systems. Among the factors contri‐
buting to the success of information literacy initiatives and ILI, a constructive relation‐
ship between teaching faculty and librarians has been recognised [1, 2].
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2 Literature Review

In terms of building successful collaborations between teaching faculty and librarians,
previous studies have offered two main research perspectives. One was librarians’ strategic
approaches to teaching faculty. The other was library, institutional and social contexts which
promote collaboration building. Regarding librarians’ strategic approaches to teaching
faculty, findings such as “educational development,” “interpersonal communication,”
“shared goals/values/means” and “working with other campus units” were extracted [3–8].
Similarly, regarding the library, institutional and social contexts, findings such as “librar‐
ians’ competencies/experiences,” “teaching faculty’s attitudes toward libraries/librarians”
and “accrediting agencies” were extracted [1, 2, 6, 9–11].

Although these studies indicated various elements regarding both perspectives, few
studies have shown the holistic views inclusive of both perspectives [1, 2, 5, 6]. In order to
gain an overall picture with actual interactions between both perspectives, those elements
under a single context should be correlated. There are findings on the strategic approaches
such as “librarians as facilitators,” “proactive approaches,” “customised ILI” and “instruc‐
tional support for teaching faculty” under a single context [12–14] (Fig. 1). This paper
investigates elements inside and outside libraries which promoted these strategic approaches
in the same context, and indicates the overall picture of collaboration building between
teaching faculty and librarians in education.

Fig. 1. Model of collaboration building between teaching faculty and librarians at Earlham
College

3 Methodology

The research question is “what are the intervening conditions in library, institutional and
social contexts which promote collaboration between teaching faculty and librarians.” In
order to answer this question, a qualitative case study was selected, because a holistic
approach should be adopted. As a benchmark, Earlham College was selected in terms of
purposeful sampling, in particular maximum variation sampling. Merriam mentioned
maximum variation sampling as follows:
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A grounded theory … would be more conceptually dense and potentially more useful if it had been
“grounded” in widely varying instances of the phenomenon. Findings from even “a small sample of
great diversity” yields “important shared patterns that cut across cases and derive their significance
from having emerged out of heterogeneity” [15, pp. 62–63].

Earlham College is a private liberal arts college located in Richmond, Indiana, the United
States of America. Since the 1960s, its diverse practices of collaboration building between
teaching faculty and librarians have resulted in better student outcomes [16], and have influ‐
enced many college and university libraries [17].

The data collected in this study, including a literature review, interview data, archival
records, administrative documents, reports, dissertations, data on physical artifacts, and
observation data were collected between March 2004 and September 2014 including seven
on-campus visits. As for interviews, eight teaching faculty and fourteen librarians including
library directors were asked about their experiences in relationship building between
teaching faculty and librarians (Table 1). Interviews were semi-structured, and were audio
recorded and transcribed (Table 2). The data were analysed by open-, axial- and selective-
coding using an inductive method, in particular a grounded theory approach [18].

As the results of the analysis, “leadership of library directors,” “librarians as instruc‐
tors” and “librarians’ faculty status” were discovered as important factors in the library
context. Similarly, “small community,” “flat hierarchy” and “teaching faculty as educa‐
tors” were discovered as important factors in the college context. No factor in the social
context was discovered (Table 3).

4 Results and Discussion

4.1 Intervening Conditions Inside Libraries

Leadership of Library Directors. Similar to “librarians as facilitators” as a factor on
a strategic approach, library directors were also facilitators at the College level in order
to build collaboration between the College and the Library, including teaching faculty
and librarians in various ways. Shane indicated “library director’s commitment level”
as a factor affecting the creation and implementation of a campus-wide information
literacy programme. Access or interaction with key individuals, such as administrators
and chairs of schools or curriculum committees, via librarians or library directors was
considered to be an efficient method of marketing information literacy programming [2].
In general, library directors had more connections with administrators and teaching
faculty than librarians. At Earlham College, the library director asked the curriculum
committee if a librarian could become an observer in the committee, because knowing
current situations of the College programmes would be important for librarians [A (code
in Table 1)]. In addition, library directors occasionally introduced new teaching faculty
to librarians, because they had already met new teaching faculty during their job inter‐
views [P]. By being involved in current situations in both the College and the Library,
library directors directly and indirectly committed to building collaboration between
teaching faculty and librarians, especially, their first contacts [16]. 

There were some contexts which promoted library directors’ commitment as facil‐
itators. Firstly, the library directors had experience working as librarians. Therefore, at
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Table 1. List of Informants (*Telephone interviews, **Group interviews)

Code Informants (Academic backgrounds) Period Time
(mins)

Dates Sex

A Library Director I 1962–1994 45 19/05/2004 M
70 20/05/2004

B Library Director II 2001–2010 40 30/03/2004 M
24 31/03/2004
95 19/05/2004
50 01/07/2005

Librarian (Science) 1965–1979 80 15/03/2007
90 26/10/2012*
90 01/11/2012*

C Library Director III 2011 60 29/03/2004 M
Librarian (Languages, English,
Philosophy)

1998–2011 20 27/05/2004*
55 01/10/2012

120 02/10/2012
100 19/09/2014

D Librarian (Politics, Psychology, HDSR,
Art)

1981–2012 35 30/03/2004 F
82 18/09/2014**

E Librarian (Biology, Chemistry, Computer
Science, Geosciences, Math, Physics)

1982–2011 13 20/09/2005 F
82 18/09/2014**

F Librarian (Religion, English, Music,
Peace and Global Studies (PAGS),
Women’s Studies)

60 29/03/2004 F
80 19/05/2004

7 19/09/2005
G Librarian (Management, Economics,

History)
2000 70 29/03/2004 F

73 19/05/2004
112 02/10/2012
10 03/10/2012

H Librarian (History, Theater, Jewish
Studies)

67 30/03/2004 F

I Librarian 10 21/09/2005 M
J Librarian 23 30/03/2004 F
K Librarian (Humanities, English, Religion,

Philosophy, Classics)
2012 40 01/10/2012 F

L Librarian (Social Sciences) 2012 58 03/10/2012 F
M Librarian: Technical Services Librarian 62 03/10/2012 F
N Librarian: Academic Projects Librarian 10 03/10/2012 M
O Librarian (Biology, Chemistry, Computer

Science, Environmental Science,
Geosciences, Math, Physics)

2011 30 12/09/2014 M

P Teaching faculty (Politics) 30 22/09/2005 M
Q Teaching faculty (Psychology) 35 22/09/2005 F
R Teaching faculty (Japanese Studies) 63 19/03/2007 F
S Teaching faculty (History, Jewish

Studies)
45 22/09/2005 M

T Teaching faculty (ELS, Thematic Studies
Abroad)

37 16/03/2007 F

U Teaching faculty (Art) 57 19/03/2007 M
V Teaching faculty (First Year Education) 28 16/03/2007 F
W Teaching faculty (French and

Francophone Studies)
35 03/10/2012 F
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their installation as library directors, they already knew libraries. In particular, since
library directors II and III were librarians at Earlham College, they were familiar with
ILI in collaboration with teaching faculty from the beginning. Even after becoming
library directors, they worked on the reference desk and in ILI as did other librarians.
Their responsibility for ILI showed in their job descriptions1. Knowing what actually
happened at the front line was considered important for their library management [A].
Secondly, because the directorships were full-time jobs, not additional duties of admin‐
istrators or teaching faculty, library directors spent most of their time and effort on library
management, including collaboration building. Thirdly, their long-term obligations
helped them in designing and attaining long-range plans. Library director I worked for
thirty-two years [19], and library director II worked for around ten years [C]. At Earlham
College, not only library directors but also librarians worked for a long time. Therefore,
designing and attaining long-range plans was promoted, because their long-term obli‐
gations helped both of them in sharing goals, values and means [D], [E].

Librarians as Instructors. As librarians, engaging in ILI was considered the first
priority, not as an additional duty. Therefore, their job descriptions clearly defined their
involvement in ILI in collaboration with teaching faculty (see footnote 1). In order to
concentrate on and allocate enough time and effort for ILI, librarians optimised their
duties. Lower priorities were given to writing annual reports and collecting various kinds
of statistics [20], and supporting and student staff engaged in routine activities [B]. Since
librarians used their discretion in most of their duties without their superiors’ permission
and provided ILI mainly for courses with research assignments [G], they were able to
make their effort more efficient. In order to recognise the information needs of teaching
faculty, librarians took significant time and effort to communicate with them through e-
mails, phone calls, meetings, and, when necessary, workshops.

Based on these needs, librarians designed ILI customised to each course [13].
Librarians’ self-image was not as gatekeepers of books, but as College staff involved in
education [E]. Librarians designed and reflected ILI viewed from how students worked,

Table 2. Questions to informants

Questions to Teaching Faculty
How do teaching faculty work with librarians on campus?
How do teaching faculty evaluate students’ library/information use in their courses?   
What are teaching faculty’s attitudes towards libraries and librarians?
How did teaching faculty use libraries when they were undergraduate students and graduate 
students?

Questions to Librarians/ Library Directors
What kinds of information literacy instruction do librarians provide for students?
What kinds of instructional support services do librarians provide for teaching faculty?   
How do librarians work with teaching faculty in students’ learning?  
How do librarians work with other campus units?   
How do librarians communicate with other librarians, teaching faculty and staff on campus, 
formally and informally? 
How do librarians develop their competencies regarding pedagogical skills?

1 Job descriptions: library director II, librarians C, D, E, F and G (01/07/2005).
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Table 3. Properties and Dimensions* of intervening conditions

Categories Properties Dimensional range Dimensions
Leadership of library direc‐
tors

Career Staff — Librarians —
Teachers/Instructors —
Administrators

Librarian

Duties Routine — Service —
Instruction — Management

Instruction/Management

Perspective Behind the front — Front line Front line
Directorship Additional duty — Full-time

Job
Full-time Job

Obligation period Short-term — Long-term Long-term
Librarians as instructors Duties Routine — Service —

Instruction — Management
Service/Instruction

Instructional duty Ad Hoc — Additional —
Regular — Primary

Primary

Discretion No — Little — Some —
Almost — Entire

Almost

Routine Student assistants — Library
assistants — Librarians

Student assistants/Library
assistants

Developing competencies Own experience — Sharing
with colleagues —
On/Off campus programmes
— Information study courses

Own experience/Sharing
with colleagues

Librarians’ faculty status Status Hourly staff — Administra‐
tive faculty — Teaching
faculty

Administrative faculty

Period Short-term — Long-term Long-term
Committees Libraries — Campus Campus
Roles Observers — Members —

Selective members
Members/Selective
members

Political power Nothing — Weak — Strong Strong
Small community Institutional size Small — Big — Plural Small

Number of campus One — A few — Several One
Style Informal — Formal Informal
Communication No — Seldom — Sometimes

— Often — Always
Often

Extent Inside units — Inside depart‐
ments — Campus-wide

Campus-wide

Decision making Informal — Formal Informal
Flat hierarchy Social structure Flat — Hierarchical Flat

Decision-making Bottom-up — Consensus —
Top-down

Consensus

Principle Equality — Autocracy Equality
Status gap Nothing — Small — Big Very Small

Teaching faculty as educa‐
tors

Roles Educators — Researchers —
Administrators

Educator

Identity Educators — Researchers —
Administrators

Educator

Interests in education Nothing — Low — Middle
— High

High

* Properties are the characteristics or attributes of a category. Dimensions represent locations of a property along a continuum [18, p. 69].
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not how libraries performed [B]. Based on the content analysis of an ILI listserv, Julien
et al. revealed some librarians’ self-image as full-fledged faculty and rivalrous attitudes
toward teaching faculty [10]. At Earlham College, on the presupposition that the heart
of the College was not libraries but the learning and educational process [A], librarians
regarded themselves as facilitators, who were involved in education, not the same as
teaching faculty. Library Director I explained this as follows:

We disagree strongly here with some devotees of the library-college concept. We feel that while
the teaching faculty have the central responsibility in the educational enterprise, librarians can
help them carry out that responsibility much more effectively and at the same time enhance it
[21, p. 14].

As for librarians’ competencies and experiences, Julien et al. state that results of their
survey showed some librarians regarded the inadequate pedagogical skills and experi‐
ence of library staff teaching ILI as institutional challenges [22]. At Earlham College,
although the Library mostly hired librarians who had experiences or interests in educa‐
tion [E], pedagogical skills were not necessarily considered to be important [C]. Taking
time and effort to design customised ILI in collaboration with teaching faculty was
considered more important than developing their pedagogical skills.

Librarians’ Faculty Status. The librarians’ faculty status promoted librarians joining
the campus community. As holders of this status, librarians were entitled to attend
faculty meetings as regular members, and to be selected as campus committee members.
These entitlements brought librarians more opportunities to follow what actually
happened at the College, and, consequently, to understand the potential information
needs of teaching faculty and the College. Based on this understanding, librarians were
able to approach particular teaching faculty or campus units. There was an example
where a librarian as a curriculum committee member gained ideas on a new curriculum.
Then, librarians proposed the new ILI model appropriate for the new curriculum in the
decision making process [B].

Shane indicated librarians’ faculty status affected some constituents’ perceptions
toward the library, and such perceptions affected collaboration between teaching faculty
and librarians [2]. At Earlham College, librarians’ entitlements also changed teaching
faculty’s attitudes toward librarians. Working as selective members of the Faculty
Affairs Committee, librarians advised the administration on all tenure, promotion, reten‐
tion, and hiring decisions. Moreover, when librarians chaired committees, at faculty
meetings librarians were able to report the discussion of the committees2. Owing to a
position of visible power, teaching faculty realised librarians’ political power on campus
[C]. As a result, teaching faculty regarded librarians as their colleagues, and these
perceptions promoted teaching faculty to work with librarians [16].

4.2 Intervening Conditions Outside Libraries

Small Community. Earlham College has a single campus. The constituents were 1,200
undergraduates, around 100 teaching faculty, and 246 staff including 12.8 librarians.

2 Earlham College Faculty Minutes (23/11/1971).
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The average class size was 17.6 students [23]. Because of the size, every constituent
knew each other. Library director II said, “I knew all [teaching] faculty, they all knew
me” [B]. On campus, they bumped into each other very often, and casually exchanged
information and ideas. As well as gaining potential information needs of teaching faculty
through informal communications, librarians informed teaching faculty about new
library services and programmes [F]. Although there were some teaching faculty who
forgot to request ILI for their next courses, bumping into librarians reminded them to
ask for it [C]. Librarians played roles not only as facilitators but also as walking posters.
Black et al. set “development of interpersonal relationships between teaching faculty
and librarians” into the collaboration model, and explained that the trust fostered by the
interpersonal relationships paved the way for collaboration in ILI [3]. A small
community such as Earlham College promoted interpersonal relationships between
constituents, and librarians linked these relationships to collaboration in formal settings.

Because of the size, decision making processes on campus were not always formal.
Library directors and librarians did not usually go through a long process of negotiations
and procedures before starting new services. Rather, they applied the motto “Just do it.”
As for taking part in interviews with faculty candidates and teaching courses in the
departments, library directors informally and directly asked teaching faculty in charge,
and teaching faculty accepted on the spot [B].

Flat Hierarchy. The Society of Friends founded Earlham College in 1847. Consensus
was regarded as important for decision making process on campus based on Quakerism,
which followed equality as its creed. “Quakers carry on organizational matters - that is
by consensus.” [21, p. 146] Therefore, librarians were scarcely aware of a big status gap
between teaching faculty and librarians. This flat structure helped librarians to work with
teaching faculty as their colleagues [F].

Based on interviews with forty-eight academic librarians with instructional respon‐
sibilities, Julien et al. revealed an unequal balance of power relationships between
teaching faculty and librarians, and teaching faculty on the apex in this established rela‐
tionship. Therefore, teaching faculty “gifted” their time to librarians for ILI, and gifting
created an obligation to reciprocate [1]. In contrast, at Earlham College, librarians were
hardly concerned about an unequal balance of power relationships, because of the
campus culture. Since teaching faculty regarded librarians as their colleagues [P], librar‐
ians did not feel exploited nor feel any disrespect toward librarians.

Teaching Faculty as Educators. Earlham College is a liberal arts college. Since the
main duty of teaching faculty was considered to be teaching, the applications for teaching
faculty positions described that clearly3. Orientations for new teaching faculty provided
by the College focused on teaching, not research [C]. Teaching faculty explained, “[t]he
faculty pride themselves on their close and informal relationships with students and on
their continual and yet gradual innovations in teaching” [24, p. 162]. Based on literature
reviews on the culture of teaching faculty, Hardesty revealed “[a] major element in
faculty culture is that teaching is not highly discussed among faculty” [9, p. 349].

3 Application for the position: Earlham College (2005).
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Teaching faculty have complete professional autonomy combined with academic
freedom, and militate against inviting others such as librarians to share in the teaching
process. Furthermore, librarians’ perceptions of teaching faculty focused on their lack
of time, and the resistance to change [9]. In such contexts, collaboration between
teaching faculty and librarians in education would be unachievable. On the other hand,
at Earlham College, the teaching faculty, focused on teaching and had interest in educa‐
tion, and had no strong resistance to collaborate with librarians in their courses because
both teaching faculty and librarians were able to share the same interests and goals in
education.

Table 4. Correlations between categories or strategic approaches and categories on intervening
conditions

Strategic approaches intervening condi‐
tions

Librarians as
facilitators

Proactive
approaches

Customised
ILI

Instructional
support for
teaching
faculty

Leadership of library directors X
Librarians as instructors X X X X
librarians’ faculty status X
Small community X X
Flat hierarchy X X X
Teaching faculty as educators X X

5 Conclusion

The research question is “what are the intervening conditions in library, institutional and
social contexts which promote collaboration between teaching faculty and librarians.”
The data analysis showed that, “leadership of library directors,” “librarians as instruc‐
tors” and “librarians’ faculty status” were factors in the library context, and “small
community,” “flat hierarchy” and “teaching faculty as educators” were identified as
factors in the college context. No category in the social context was discovered. These
factors show some resemblances to factors from previous studies. “Librarians as instruc‐
tors” and “librarians’ faculty status” were similar to “librarians’ competencies/experi‐
ences,” and “flat hierarchy” was similar to “teaching faculty’s attitudes toward libraries/
librarians.” Since Earlham College Library started their collaboration building in the
1960s, “accrediting agencies” was not identified.

Based on previous studies of Earlham College, factors related to strategic approaches
such as “librarians as facilitators,” “proactive approaches,” “customised ILI” and
“instructional support for teaching faculty” were discovered. In this paper, factors
related to intervening conditions such as “leadership of library directors,” “librarians as
instructors” and “librarians’ faculty status” were discovered. Based on the indication of
correlating factors related to strategic approaches and the intervening conditions in a
single context, this paper showed the actual overall picture of collaboration building
between teaching faculty and librarians (Fig. 1, Table 4).
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This paper suggests a grounded theory on collaboration building between teaching
faculty and librarians in education, based on a case study of Earlham College. Future
research is needed to expand this grounded theory and compare it to theoretical frame‐
works regarding the faculty-librarian relationship, such as relationship marketing and
interprofessional collaborations, as well as to analyse models developed from multiple
case studies, including this case study, through thematic coding appraoch.
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Abstract. The present paper examines whether university students’ information
literacy contributes to their academic performance over and above their level of
general cognitive abilities. Fifty-three German psychology students (18–25 years,
85% female) participated in a longitudinal study with four waves of measurement
spanning the first 18 months of their bachelor studies. Stepwise multiple regres‐
sion analyses revealed that scholarly information literacy (as assessed by a fixed-
choice test of knowledge about information search and evaluation) predicted
university grade point average as well as basic psychology knowledge even when
controlling for fluid intelligence. According to additional simple slope analyses,
information literacy was able to compensate for limited cognitive ability: Infor‐
mation literacy and academic performance were only associated in students with
lower working memory capacity.

Keywords: Information literacy · Fluid intelligence · Working memory ·
Academic achievements · Expertise · Higher education · Psychology

1 Introduction

Information literacy is hypothesized to play a major role in learning and academic
performance [1]. However, empirical evidence supporting this assumption is scarce [2].
In contrast, numerous studies have identified individual differences in general cognitive
abilities as the most important predictor of academic achievements and job performance
[3–5]. For example, several metaanalyses have reported mean population correlations
ranging from ρ = .34 to .54 between intelligence and scholastic achievements [6]. The
present paper complements this research by exploring the relationship between infor‐
mation literacy (as assessed by a test of declarative knowledge related to searching and
evaluating scholarly information) and general cognitive abilities, as well as their joint
associations with academic performance. Specifically, it examines whether psychology
students’ scholarly information literacy contributes to their grade point average and their
basic psychology knowledge over and above their level of cognitive abilities, taking into
account possible additive (independent) as well as interactive effects of general abilities
and domain-specific information literacy.
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1.1 Information Literacy and Academic Performance

Information literacy, defined as a set of knowledge and skills required to determine an
information need and to find, evaluate, and use information, is considered a key compe‐
tency in lifelong learning [7] and a major learning goal for university students [8]. It is
hypothesized that information literacy supports the active construction of knowledge by
complementing and integrating prior knowledge with new information, thereby
fostering conceptual understanding, processes of self-regulated learning, and problem
solving [9, 10]. These competencies should, in turn, contribute to academic performance
and educational success.

Yet, empirical studies demonstrating associations of information literacy with
academic performance indicators are scarce and methodologically weak [2]. Several
researchers have analyzed the relationships between students’ achievements such as
course grades or grade point average (GPA) and their previous exposure to library
instruction [11] or their library use [12], assuming that these activities will result in
increased information literacy and, in turn, better academic performance. Findings of
these studies were mixed, with some studies revealing small differences consistent with
this hypothesis and some reporting no advantages for library instruction participants.
This does not come as a surprise because in most studies only one-shot instruction was
delivered. Short interventions like that, however, may not be expected to have large and
long-lasting effects. Furthermore, the hypothesized increase in information literacy was
not verified by applying standardized tests or other performance measures. For a stronger
test of the hypothesis that information literacy promotes academic success, individual
differences in the corresponding knowledge or skills should be assessed directly and
related to students’ achievements.

1.2 Cognitive Abilities and Information Literacy

When taking a closer look at the concepts of general cognitive abilities, it becomes
obvious that information literacy and cognitive abilities share several features. For
example, fluid intelligence is commonly defined as the ability to reason and to solve
novel problems [13]. More precisely, fluid intelligence may be conceptualized as the
‘… ability to decompose problems into manageable segments and iterate through them,
the differential ability to manage the hierarchy of goals and subgoals generated by this
problem decomposition, and the differential ability to form higher level abstractions’
[14, p. 429]. These iterative processes are typical for the demands of complex informa‐
tion searches which require searchers to define their information needs, specify a hier‐
archy of search goals, develop search strategies, and critically evaluate and integrate
their results with previous knowledge. Based on these similarities in relevant processes,
individuals with high levels of fluid intelligence should also be more information literate.
In line with this assumption, a weak positive relationship between scholarly information-
seeking knowledge and fluid intelligence (as measured by Ravens Advanced Progressive
Matrices APM), [15] was reported in a recent study [16].

A cognitive ability closely related to fluid intelligence is “working memory” [17].
Working memory is a cognitive subsystem which is responsible for the simultaneous
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short-time maintenance and active manipulation of information. Individuals differ in
their working memory capacity, defined as the number of elements which may be
processed simultaneously. Thus, a high capacity of working memory facilitates the
elaboration of incoming information and its integration with the contents of long-term
memory. This is especially true in ill-structured situations, when it is difficult to control
and direct attention and to keep focussed on specific goals. [18] argued that working
memory capacity would foster the acquisition of scholarly information literacy.
According to their reasoning, learning to use the multiple functions of academic search
engines and bibliographic databases might overtax searchers with lower working
memory capacity, particularly when these learning processes are solely self-determined
and not supported by adequate formal instruction. Corresponding with this expectation,
the authors found that psychology students’ increase in information-seeking knowledge
over the first half of their undergraduate studies was – albeit weakly – associated with
their working memory capacity. This finding is in line with comprehensive research
which supports the view that individual differences in general cognitive abilities affect
the acquisition of domain-specific competencies such as verbal literacy or
numeracy [19].

In sum, while general cognitive abilities and domain-specific competencies are
conceptually as well as empirically associated, they are best conceived of as related but
distinct concepts [20]. Thus, it seams reasonable to analyze their joint impact on
academic performance.

1.3 Research Questions

The present study aims at analyzing whether information literacy would predict
academic performance over and above their level of fluid intelligence or verbal working
memory capacity. Regarding bivariate associations between the variables, positive
correlations were expected between cognitive abilities and information literacy as well
as between each of these predictors and the performance indicators.

As for the multivariate prediction of academic performance, in line with the
reasoning of [21, 22], three descriptive models were explored: First, general cognitive
ability and information literacy might have additive or independent effects on academic
performance because cognitive abilities are basic mechanisms underlying learning.
These basic mechanisms should operate independent of domain-specific knowledge as
assessed by an information literacy test (additive model). Second, cognitive ability and
information literacy might interact on performance, with high information literacy
compensating for lower cognitive ability (compensation model). For example, if univer‐
sity courses are highly demanding, students with higher information literacy will be
more proficient at searching materials which support their understanding. Third, high
levels of information literacy might enhance the effect of cognitive ability on academic
performance and vice versa. Students with high levels of cognitive ability should benefit
from information literacy to a greater extent than students with lower levels of cognitive
ability because they are able to use their specific competencies more efficiently
(enhancement model).
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2 Methods

2.1 Participants and Procedure

Data were gathered in a longitudinal study with four waves of measurement spanning
the first 18 months of bachelor studies.1 Participants were psychology students at the
University of Trier (Germany). Baseline data (t1) were collected during the first four
weeks of participants’ first semester, followed by three regular waves of measurement
(t2 to t4) at the beginning of the second, third, and fourth semester, respectively. About
two weeks after t4, a subsample of the longitudinal cohort participated in an additional
study. The subsequent analyses are based on this subsample of N = 53 students (18–25
years, 85% female).2 Data collection took place in groups (maximum size: 20 partici‐
pants) in the university’s computer labs. Participation in all studies was voluntary;
participants were financially compensated.

2.2 Measures

Two standardized tests of cognitive abilities were administered. At t1, participants
worked on a paper-pencil version of Ravens APM [15]. The test comprises 32 system‐
atically designed visual patterns with one missing piece each. Participants are requested
to complete each pattern by choosing the correct piece from eight alternatives. A time
limit of 20 min was imposed as recommended when using the test for research purposes
[23]. All other measures were administered in a computerized format. At t2, verbal
working memory capacity (WMC) was assessed by aggregating scores on three compu‐
terized tasks [24]. The tasks require participants to work on and selectively recall verbal
materials such as words from specific semantic categories or combinations of nouns and
numbers (for details see [7]). Scoring is based on the correctness of responses. As a
measure of information literacy, the Information Literacy Test for Psychology (ILT-P)
was used in the additional study following t4. The ILT-P is a test of declarative knowl‐
edge about scholarly information search and evaluation which is an extended and revised
version of the test published by [25]. The test comprises 50 fixed choice items. For each
item, three response options are provided, and participants are instructed to mark all
response options that are correct. Academic success was assessed at t4: Participants
completed a test of psychology knowledge [26] which is interpreted as a measure of
professional expertise. The 21 test items cover a sample of those “core concepts” [27]
which are indexed most frequently in common introductory psychology textbooks, and,
thus, may be considered basic psychology knowledge [8]. In addition, participants

1 Research was funded by the German Joint Initiative for Research and Innovation with a grant
acquired in the Leibniz Competition 2013 (grant number: SAW-2013-ZPID-1 195).

2 The total sample of the longitudinal study comprised N = 137 students at t1 (representing
approximately 80 percent of that cohort of first year students enrolled at the university), and
still n = 115 students at t4. With regard to gender, age, and all study variables referred to in
this paper, no differences were found between those participants who refused to participate in
the additional study and the participating subsample. Thus, the subsample may be considered
representative for the total longitudinal cohort.
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provided a transcript of their grades from the university records. According to the
German grading system, grades may range from “1” to “5”, with smaller numbers indi‐
cating better performance. Because students are relatively free to determine the sequence
of their written exams, the type and number of exams varies considerably among partic‐
ipants. In this sample, preliminary GPA at t4 is based on three to eight exams, with 75%
of the participants providing five to six grades.

3 Results

Correlations between the study variables are reported in Table 1. ILT-P scores were
correlated with both fluid intelligence and working memory capacity, supporting the
assumption that general cognitive abilities are related to knowledge about information
searching and evaluation. The bivariate and multivariate associations between cognitive
abilities, information literacy, and academic performance were examined in a series of
four stepwise multiple regression analyses. In step 1 of each analysis, academic perform‐
ance (psychology knowledge or GPA) was regressed on cognitive ability (APM or
WMC). In step 2, the ILT-P was added as a predictor, testing the additive model of
information literacy. Finally, the interaction term of cognitive ability and ILT-P was
added in step 3 to explore possible interaction effects according to the interactive
compensation and enhancement models. All predictors were z-standardized to prevent
multicollinearity [28].

Table 1. Intercorrelations of the study variables.

APM WMC ILT-P GPA
WMC .45***

ILT-P .42*** .30*

GPA −.25* −.14 −.35*

Psychology
knowledge

.25* .17 .50*** −.46***

*** p < .001; ** p < .01; * p < .05

APM scores were associated with psychology knowledge (β = .25) and GPA
(β = −.25) in Step 1 of the analyses. However, they lost their predictive value when
ILT-P scores were added in Step 2 (see Table 2). The interaction term was nonsignificant;
accordingly, results of Step 3 are not included in the table. Thus, neither the additive
nor the compensation or enhancement model was supported by the analyses.

For WMC, no significant bivariate association with academic performance emerged
in Step 1 while the ILT-P predicted both criteria in step 2 (GPA: β = −.35; psychology
knowledge: β = .36). In step 3, interaction effects of WMC and ILT-P were found for
both dependent variables (see Table 2). The effects are illustrated in Fig. 1 for partici‐
pants with “low” versus “high” WMC and ILT-P scores (defined as minus versus plus
one standard deviation from the mean score of the respective measure). To explore the
interaction effects in detail, simple slope analyses were conducted [29]. Psychology
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knowledge (b = −.01, t < 1) and GPA (b = .03, t < 1) were independent of ILT-P scores
in students with high WMC. However, in students with low WMC, a positive relation‐
ship between ILT-P scores and psychology knowledge (b = .08, t = 4.44, p < .01) and
better GPA (b = −.44, t = −4.17, p < .01) was found. This pattern of results is in line
with the compensation model which assumes that high information literacy may
compensate the limited level of cognitive ability.

Table 2. Results of the stepwise multiple regression analyses predicting academic performance
from cognitive abilities and information literacy.

Predictor b SE(b) β t
Independent Variables: Raven’s APM and ILT-P; Dependent Variable: Psychology Knowledge
(R2 = 0.155, F[2, 47] = 4.30, p < .05)
Constant .65 .02 42.88***

Z(APM) .01 .02 .11 0.75
Z(ILT-P) .04 .02 .33 2.26*

Independent Variables: Raven’s APM and ILT-P; Dependent Variable: Grade Point Average
(R2 = 0.144, F[2, 47] = 3.94, p < .05)
Constant 2.07 .07 28.10***

Z(Raven’s APM) −.07 .08 −.13 −0.87
Z(ILT-P) −.17 .08 −.31 −2.05*

Independent Variables: WMC and ILT-P; Dependent Variable: Psychology Knowledge
(R2 = 0.323, F[3, 46] = 7.30, p < .01; Rchg

2 = 0.175, p < .001)
Constant .66 .01 46.08***
Z(WMC) −.01 .02 −.12 −0.84
Z(ILT-P) .04 .02 .37 2.92**
Z(WMC x ILT) −.05 .02 −45 −3.45**
Independent Variables: WMC and ILT-P; Dependent Variable: Grade Point Average
(R2 = 0.288, F[3, 46] = 6.22, p < .01; Rchg

2 = 0.158, p < .001)
Constant 2.00 .07 27.96***
Z(WMC) .08 .08 .14 1.00
Z(ILT-P) −.20 .07 −.36 −2.77**
Z(WMC x ILT-P) .23 .07 .43 3.20**

*** p < .001; ** p < .01; * p < .05
Note. b = unstandardized regression weight, SE(b) = standard error of b, β = standardized regression weight; t = t-value of
regression weight; R2 = variance of the dependent variable explained by the predictors.
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Fig. 1. Interaction of information literacy (IL) and working memory capacity (WMC) on
psychology knowledge (upper panel) and GPA (lower panel).

4 Discussion and Conclusions

The purpose of the present study was to investigate whether information literacy would
contribute to psychology students’ academic performance over and above the level of
cognitive abilities. This assumption was partially confirmed by our analyses predicting
GPA and level of psychology knowledge from fluid intelligence and declarative knowl‐
edge about scholarly information searches and evaluation: Although fluid intelligence
had a positive bivariate association with GPA and psychology knowledge, the effect of
information literacy on both criteria was stronger. Thus, there were no additive or inter‐
active effects of both variables; instead, information literacy was the only significant
predictor of performance. At first sight, these findings contradict previous research
which identified cognitive abilities as the most important predictor of performance [3–
6]. In combination with the findings reported by [16], the results, however, are suggestive
of a mediator effect: Fluid intelligence might foster the acquisition of information
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literacy which, in turn, promotes academic performance. In post-hoc mediation analyses
[29], this assumption was not supported. However, as statistical power of the analyses
was limited due to small sample size, the mediation hypothesis should not be rejected
prematurely. Another possible explanation is that, compared to Raven’s APM, the test
concept of the ILT-P is more similar to written exams and the psychology knowledge
test, because all of them aim at assessing declarative or factual knowledge. Thus, simi‐
larity of the assessment tools may be responsible for the pattern of results. If this explan‐
ation holds true, Raven’s APM scores should be more closely associated with perform‐
ance in exams which require logical and analytical thinking and problem solving abili‐
ties.

For verbal working memory capacity, no direct effects on academic performance but
significant interaction effects emerged: In participants with higher working memory
capacity, academic performance and information literacy proved to be independent.
However, in participants with low working memory capacity, basic psychology knowl‐
edge as well as grades increased with higher levels of information literacy.

Several limitations have to be considered when interpreting the results. First, the
results are based on a small sample of psychology students. Further research should
strive to replicate the findings in larger and more heterogeneous samples and to demon‐
strate their generalizability by including participants from diverse fields of studies. A
second limitation arises from the fact that preliminary GPA was computed from grades
achieved during the first three semesters of bachelor studies while information literacy
was assessed at the beginning of the fourth semester. Because the predictor was assessed
chronologically after the criterion, no inferences about causal effects may be drawn from
the results in spite of the longitudinal study design. A follow-up study should aim at
examining the long-term effects of information literacy on academic performance such
as students’ final GPA or the quality of the bachelor’s thesis. We assume that information
literacy might even become more important in more advanced studies and during the
work on the final thesis when students are required to perform more complex and
comprehensive information searches.

Yet, the results of our study underline the importance of scholarly information
literacy for academic success. Cognitive abilities and information literacy are concep‐
tually as well as empirically related, but still distinct concepts which might jointly affect
performance. Based on these findings, an increased investment of financial and personal
resources in information literacy education seems justified.
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Abstract. Web 2.0 technologies provide an alternative creative Launchpad both
for libraries and their users to create access and share information. The concept
of libraries 2.0 represents modern efforts made by the library community to
engage its users and market its services and online tools to the public through
Web 2.0 eliminating geographical, temporal or economic constraints. This study
aimed to examine the use of Web 2.0 library services and mobile technology, by
university students in an academic environment. The findings of this study will
be used to inform the design of information literacy programs specifically focused
on the use of these services by university students. A web-based questionnaire
survey was used to collect data of the respondents that consisted of all under‐
graduate students in the Department of Aesthetics and Cosmetology of ATEI of
Thessaloniki. Findings indicated that although students of Department, use some
of the Web 2.0 tools and services, they do not possess a deep knowledge and
familiarity with the majority of the tools, and their use of educational settings.

Keywords: Web 2.0 · Web 2.0 tools · Library 2.0 · Social networks · Wikis ·
Blogs · Rss feeds · Facebook · YouTube · Mobile technology · Academic
libraries · Media literacy

1 Introduction

O’Reillyfirst coined the term “Web 2.0” in late 2004 by [1] at a conference brainstorming
session where the foundation for the web in the way we knowit today was laid. As
O’Reilly has described, the central idea of the Web was the creation and sharing of
content that would be produced and consumed by users. In that context, social
networking, RSS feeds, social bookmarkers, and many other tools and services have
been created in the basis of interoperability, information sharing, communicating, and
user-based designed [2].

In parallel, Michael Casey who inspired the “Library 2.0” concept in autumn 2005.
Xu, Ouyang and Chu discussed the applications and implications of the Library 2.0 and
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Web 2.0 [3]. These two terms presented many common characteristics overriding the
user-centered focus that Casey and Savastinuk [4] described as the heart of Library 2.0.
According to LeBlanc and Kay [5], the concept of Library 2.0 represented modern efforts
by the library community to engage its users and market its services and online tools to
the public through Web 2.0, eliminating geographical, temporal, or economic constraints
[6]. Our research investigating the students of the Aesthetics and Cosmetology Depart‐
ment in the Alexander Technological Educational Institute (ATEI) of Thessaloniki, tried
to specify to what extent users were familiarized with Web 2.0 technologies in libraries,
whether these technologies were incorporated in their curriculum or whether they were
encouraged to develop content and metadata themselves.

2 Literature Review

Web 2.0 has become a central topic in today’s information world. According to Miller
[7], Web 2.0 is participative and presents the value of user-generated content. This
designation occured due to the possibilities that Web 2.0 offered, such as editing infor‐
mation and creating or editing online content. Vassilakaki and Garoufallou [8–10]
reviewed the literature to seek ways Facebook impacted libraries and librarians, inves‐
tigating library Facebook practices and the impact of Twitter on libraries. Furthermore,
research showed that library professionals and, especially students, related Web 2.0 with
terms such as Twitter, Facebook, blogs, wikis, podcasts, RSS feeds, and the social web,
which are digital tools providing the abovementioned capabilities to users [11].

Much research effort has been directed toward how Web 2.0 is interpreted and how
users tended to relate with features of Web 2.0. Four main characteristics summarize
the results of research that tested how users interacted with Web 2.0 tools:

• user generated content, as selfpublishing is promoted;
• the network effect if sharing information, based on the increase of the value to existing

users of a service, will increase because a greater number of number of people will
use it;

• openness will increase based on working with open standards, free of use data, open
source software, and open innovation; and, finally

• wisdom of the crowds will continue to be recognized as a theory underpinned by the
fact that groups can solve any problem more effectively than any individual member
[12–14].

As expected, when related to libraries, new technologies and Web 2.0 tools brought
quite a commotion. The incorporation of new capabilities is never easy and Aharony
[11] stated the most of the times it is directly related to the emotional situation of people.
He tested resistance to change by observing librarians embodying Web 2.0 to their work
responsibilities. According to his findings, complete change occurred only when people
found that resources did not meet the situational demands of users.

Despite the fact that transition was hard, Web 2.0 has proved to be a valuable tool
for libraries as it enables users to connect with them in a bidirectional way of commu‐
nicating and exchanging information [15]. Its tools promote interaction in a variety of
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ways, with each and every one of them offering something special. For example, RSS
feeds are ideal for informing users for new library activities whilst blogs are the best
way for them to provide feedback to their library [16].

The impact of new technologies was also inevitable in all education fields due to the
fact that the emerging trends deluged people’s everyday life. Mobile technology evolu‐
tion increased students’ expectations by providing access to everything. Cooner [17]
tried to predict the future with a study in which he defined the advantages and disad‐
vantages of incorporating mobile technologies to education. His results stated that
mobile learning is binding for students because it is active and presents an alternative,
enriched environment. Nevertheless, although mobile technologies have proved to
operate positively for students, faculty and information resources, they are also accom‐
panied with disadvantages. As an example, during research conducted through has found
that people do not feel confident and/or disliked reading from the screen [18–20].

3 Methodology

We conducted this research between October 2015 and January 2016 at the ATEI of
Thessaloniki, Greece. All the participants were undergraduate students in the Aesthetics
and Cosmetology Department. The total population of active full-time students of the
department was 462. A total of 135 students (29.22%) of the total population) from all
academic years answered the questionnaire, submitting 130 (28.14%) usable question‐
naires. We used a Web-based questionnaire for collecting data. The questionnaire
included both open-ended and closed-ended questions covering the subject of Web 2.0
tools and mobile technology in the academic library context. Our approach was based
on a methodology developed and used by Garoufallouand Charitopoulou [16, 21]. We
further developed the research tool to serve the aim and objectives of the current
research.

Our choice of using a Web-based questionnaire was based on our need for validity,
personal anonymity, and timely collection of answers. The questionnaire had several
parts with a wide range of questions. First, there were personal questions about gender,
semester, and level of familiarity with the Internet and PCs. Following general questions
for Web 2.0 tools we asked more specific questions regarding the use and usage
frequency for individual Web 2.0 tools including RSS feeds, social networks, social
bookmarkers, blogs, Web games, digital maps, and wikis. In addition, we asked ques‐
tions that related to the department’s learning process and use of Web 2.0 tools. Further‐
more, we asked questions concerning mobile devices, like mobile phones, tablets,
laptops, ipads, e-book readers, and students’s general use of them and how they used
them for accessing in library services.

We analyzed the data using descriptive statistics and chi-squared tests to investigate
differences in categorical variables. We used SPSS version 20.0 in this analysis.
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4 Results

4.1 Demographics

We collected a total of 130 usable questionnaires out of 135 surveys submitted. The
returned surveys represented a response rate of 28.14% of the total population of 462
students. All students were undergraduates in the Department of Aesthetics and Cosme‐
tology Department of ATEI of Thessaloniki, Greece. The sample consisted of 99.2%
women and only 0.8% men, a total of one person who was male. Fifty-four point six
percent of the answers came from final year students, followed by first year students
with 33.8% while the remaining 4.7% of the answers came from second year students
and 6.9% from third year students.

The questionnaire consisted of questions based on a hierarchical structure. In the
general research question: “How would you describe your familiarity in using a PC?”
40% said “above average”, 27% “average”, 14% “below average”, while a small
percentage of 16% answered “excellent”. See Table 1.

Table 1. Student familiarity with PCs

Excellent
%

Above
average %

Average % Below
average %

Poor %

Mashups 16 40 27 14 3

Regarding the research question, “How many hours do you use the Internet?”,
twenty-seven percent of respondents used the Internet from 4 to 5 h per day, 21% from
6 to 9 h, while 36% used the Internet 3 h or fewer daily. From the analysis of open-ended
questions, we found that students used the Internet mainly for their personal information
such as to read news and retrieve information on personal interests, as well as for
academic purposes like searching for scientific information, reading and studying arti‐
cles and finding information in order to write assignments or complete student projects.
Additionally, a large amount of the respondents (60.8%) did not use or consider the
Internet as a supporting tool for their courses and their study. It is worth mentioning that
these students stated that they did not use the Internet to access and search the univer‐
sity’s educational learning platform, Moodle that was very popular in other university
departments.

4.2 Web 2.0 and Students

Our survey focused on the use of Web 2.0 tools by undergraduate students in the
Aesthetics and Cosmetology Department. The questionnaire consisted of questions
concerning which Web 2.0 tools students preferred to use, how often they used them, if
they used them for personal purposes, for entertainment or/and for their studies and for
accessing library services.

Our results showed that undergraduate students had an inadequate relation with Web
2.0 tools. Students had minimal impact and usage of tools including RSS, tagging,
bookmarks, podcast, and mashups. Eighty-eight point five percent of respondents were
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not familiar with RSS feeds, 76.2% had never used Flickr, 71.5% never used a tagging
tool, and 60% had never used bookmarks for saving and organizing websites or sharing
valuable information. In contrast, it became obvious that students used Facebook with
87.6% saying that they always used Facebook, and 83.9% used YouTube by, 25.3% used
Wikis, and 19.3% used Messaging, as show in Table 2.

Table 2. Students’ familiarity with Web 2.0 tools

Never % Rarely % Often % Very often % Always %
Blogs 33.1 31.5 23.1 9.2 3.1
Wikis 17.7 23.1 33.8 21.5 3.8
Facebook 1.5 1.5 9.2 23.8 63.8
Flickr 76.2 16.2 5.4 1.5 0.8
Youtube 0.8 2.3 13.1 33.1 50.8
RSS 88.5 7.7 3.8 0.0 0.0
Tagging 71.5 12.3 10.0 6.2 0.0
Bookmakrs 60.0 23.8 11.5 4.6 0.0
BitTorrent 48.5 21.5 17.7 6.9 5.4
Podcasts 79.2 9.2 9.2 2.3 0.0
Messaging 53.1 12.3 15.4 8.5 10.8
Mashups 84.6 10 4.6 0.8 0.0

In order to analyze the results and gain a better understanding of informational
behavior of the respondents we also compared the percentage of use and adoption of
Web 2.0 tools by academic teachers in this particular Department. For this purpose, we
asked the students if their Department kept a blog, used a wiki, or used any other service
for storage and dissemination of information. We asked if the staff showed videos from
YouTube or any other video service provider and whether the department website used
services such as RSS feeds. The vast majority of students mentioned that the department
and staff did not follow any of these social media tools either as a mean of promoting
services or for supporting teaching and communication with students. The most common
and only tool used was the departmental website and electronic communication.

It is obvious that academic staff was using traditional teaching methods while
students were ready to adapt social media tools for learning and support. Furthermore,
while we observed that students might not have maximized the use of all social media
tools, they were way ahead of their department as the departmental use of social media
tools was nonexistent.

Last but not least, students responded positively when we asked them whether “they
would like their department to create Web 2.0 tools”. Table 3 shows the percentage of
students who thought a given tool was essential in their department. Blogs were
mentioned by 56.9%, Facebook profile by 46.9%, a YouTube channel by 46.2%, and a
departmental Wiki by 32.3%. The creation and support of a department a blog was the
only tool that had more positive answers than negative. İt is worth observing that 52.3%
of students believed that a Facebook profile was not necessary for the department. These
answers can be explained if we compared them with students’ familiarity with Web 2.0
tools. It seemed that students in this particular department did not trust new social
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network tools and services, they did not know them well, and did not use them in their
daily life, as seen in Table 2.

Table 3. Students perception about creating new Web 2.0 tools in aesthetics and cosmetology
department

Do you think it would be essential to… Yes % No %
Create a blog for your department? 56.9 42.3
Create a wiki for your department? 32.3 66.9
Create Facebook profile for your department? 46.9 52.3
Create flickr account for your department? 5.4 93.8
Create YouTube channel for your department? 46.2 53.1
Create RSS feeds for your department? 4.6 94.6
Create podcast or vidcast for your department? 5.4 93.8
Create mashups for your department? 4.6 94.6

4.3 Mobile Technology and Students

In this survey we also investigated students’ familiarity with mobile technology. One
hundred and thirty undergraduate students answered the question of which mobile tech‐
nology they preferred to use in order to access university library services. Students
mainly preferred mobile phones and laptops to access library services. As showed in
Table 4, 63.1% of students used a mobile phone for accessing information concerning
opening hours, 57.7% answered that they used it for accessing maps, and 53.1% in order
to contact a librarian or library services. One could say that these preferences might be
expected because mobile phones are power tools for retrieving information and are
available to the vast majority of students. Also, it is evident that students preferred to
use laptops for more specialized library services such as searching and accessing data‐
bases and the library catalog.

Table 4. Mobile technology use for library services

Mobile
phone %

Tablet % Netbook
%

Ipad % Laptop
%

PC % E-book reader %

Opening hours 63.1 7.7 0.0 0.8 23.8 4.6 0.0
Maps 57.7 5.4 0.8 1.5 30.8 3.8 0.0
Contact 53.1 6.9 0.0 3.1 30.0 6.2 0.8
OPAC 35.4 7.7 2.3 2.3 41.5 8.5 2.3
User account 36.2 8.5 1.5 1.5 42.3 9.2 0.8
E-journals 27.7 8.5 2.3 3.1 48.5 8.5 0.8
Databases 27.7 8.5 0.8 0.8 50.8 10.0 0.8
Reading e-books 23.1 14.6 2.3 3.8 48.5 6.9 0.8
Borrowing/
reserving

35.4 8.5 1.5 3.1 43.1 6.9 0.8

Digital Library 30.0 8.5 3.8 2.3 48.5 5.4 1.5
Institutional
repository

26.9 7.7 1.5 3.1 50.8 9.2 0.8
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Devices that had a minimal impact for using library services were netbooks, iPads,
and e-book readers. Analysing the data one can see that only a few students held devices
such as an iPad or netbook, mainly due to the students’ economic situation. Thus, the
plethora of various devices, applications, and services led to confusion among students
of what to choose in order to meet their information needs.

5 Conclusion

The aim of our research was to investigate the preferences of undergraduate students
and their familiarity of Web 2.0 tools in conjunction with usage of mobile computing
devices in order to access library services. Liu, Peng, Wu and Lin [22] stated that the
educational advantages that students gained through their experience by mobile learning
was much more than “simply accessing resources”. The role of library was very signif‐
icant in convincing the students of the benefits of that process as well in initiating them
to new technologies.

Our survey was in line with research conducted by Dresselhaus and Shrode [23],
Bomhold [24], Seeholzer and Salem [25], and shared similarities with the survey
conducted by Vassilakaki and Garoufallou concerning the use of Facebook [8], Face‐
book practices [9], and the use of Twitter [10]. Thus, Garoufallou and Charitopoulou’s
survey of LIS students revealed heavy use of social media services and went a long way
to prove the educational value of these tools [16, 21].

Our survey showed that although students used the Internet on a daily basis, they
were not familiar with many Web 2.0 tools such as RSS feeds, Flickr, Tagging, and
Mashups. Moreover, students felt that it was essential for their department to establish
some Web 2.0 services such as blogs, a Facebook profile, and a YouTube channel. These,
also are among the most well-known social media tools that young people use across
the globe. İt is worth noting two findings: (a) students had a limited use of Web 2.0 tools
in order to meet their educational needs such as attending online academic courses or
searching for information to complete an assignment; (b) students felt that departmental
staff did not support and develop Web 2.0 tools and services in order to engage students
in the learning process.

It seemed that students felt “unsafe to trust the unknown”, modern means of tech‐
nology, whether they were social media and other Web 2.0 tools or new mobile devices.
In particular, an overwhelming percentage of respondents used two very popular social
media, Facebook and YouTube, mainly for personal usage. Similarly, as with regards
to the usage of mobile devices students preferred mobile phones and laptops mainly
because these tools are widely available. They used mobile phones to communicate and
the same time to search for general information through the Internet and to access Face‐
book and YouTube; mobile phones were the most popular tool used among students.
On the other hand, students stated that their preference to use laptops to write assign‐
ments and field works was due to the fact that the laptop offered a large screen, was
portable, used software tools that they knew well, and had the mobility of other devices.
It was evident that the Web 2.0 tools and mobile devices had penetrated student life but
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there was still a long way to go before these tools were adopted as educational tools for
the Greek students.

It is also worth noting that the Library of ATEI of Thessaloniki has to play a signif‐
icant role in training both students and academic staff in the use of Web 2.0 and social
media services for retrieving information, access library services, on how to use these
services to promote learning and how to adapt them in the educational process. Even
though the Library of ATEI has a strong Informational Literacy Programs focusing on
a variety of issues seems that there are departments that still need attention on how to
use services and tools. Information literacy programs should connect the informational
skills of individuals with the potential of library services. So, the benefits from this
process will be multiple, because the students will become independent users and staff
will have the ability to use, adapt, and develop added value educational tools. Last, but
not least, the academic library will boost its value by offering qualitative, user-centered
services that will result in attracting more users; thus, it will contribute to enhance the
quality of learning and teaching methods that will benefit the whole university.
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Abstract. The objective of the research is to enhance knowledge regarding
librarians’ emotions experienced while teaching, as a component of a librarian as
an educator identity. Affective dimensions of teaching were researched in
academic libraries of Lithuania and Poland. Data for this study were gathered
using Computer-assisted web interviewing (CAWI) technique. Affective dimen‐
sions experienced while teaching were explored through the semantic differential
technique. The most obvious finding to emerge from this study is that librarians
as educators have more positive than negative emotions about their teaching.
Librarians feel that their teaching is being consistent and they have a positive
attitude toward teaching, but it requires a significant effort. The largest deviation
of the results was seen when talking about feelings of tiredness during the teaching
process and the difficulty of teaching role. For better insight the analysis was
carried out comparing results from Lithuania and Poland as well as linking
emotions with job meaningfulness.

Keywords: Affective dimensions · Librarian as educator · Academic library

1 Introduction

Librarians as educators are still being marginalised in the university community – they are
neither “real” librarians, nor “real” faculty members [1–3]. The various kinds of sterotypes
formed about teaching librarians has a strong effect on librarians’ self-perception as educa‐
tors [4–6]. As the result, educational duties could cause negative emotions of librarians as
educators regarding their teaching and, as a matter of fact, it could lead to lower profi‐
ciency. Evidence suggests that librarians’ emotions about their teaching were among the
most important factors for improving their proficiency [7–10]. This suggests a need to
analyse librarians as educators’ affective dimensions in order to understand how they
percept the role of teachers, what they like and dislike about it, their perception of them‐
selves as teaching librarians so that to get a wider picture on how do teaching librarians
evaluate their teaching related emotions.

The objective of the research is to enhance knowledge regarding librarians’ emotions
about their teaching and we understand it as a component of a librarian as an educator
identity. We would like to propose a new line of research about librarians as educators’
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emotions in order to collect valid evidences about the affective dimensions of teaching
librarians in Lithuania and Poland academic libraries. There has been no detailed inves‐
tigation of any kind in this field in Lithuania and Poland. Our research provides an
explanation of librarians as educators’ emotions about their teaching duties in countries
where instruction activities are still quite novel. And in most cases teaching activities
are implemented not so intensively in comparison, for instance, with Scandinavian
countries. Novelty can be perceived as an advantage, but on the other hand, as disad‐
vantage. Novelty of teaching could lead to the feelings of embarassment and the whole
teaching process can be perceived as very difficult and tiring. On the other hand, lack
of routine and overwork in a field could lead to oversimplification of teaching activities.
Another important aspect is related to emotions about the assessment of meaningfulness
such as instructional activities as a job requirement. Some previous studies have shown
that the feeling of meaningfulness at work is related to accepting identity, role, and role
requirements at work [11]. Understanding the link between job meaningfulness and
emotions felt about teaching activities helped to find out additional important aspects in
establishing a wider picture of teaching librarians emotions.

Data for this research were gathered using Computer-assisted web interviewing
(CAWI) technique. The online survey was implemented using 1KA.SI web survey tool.
The questionnaire was based on research conducted by counterparts from Spain. They
analysed affective dimensions of university professors about their teaching by exploring
it through the semantic differential technique [12]. Respondents of our survey were
librarians from academic libraries in Lithuania and Poland who taught Information
Literacy courses. Respondents were asked to evaluate 16 pairs of bi-polar adjectives
grouped into three parts: “Motivation for teaching”; “Evaluation of oneself as a teacher”;
and “Performance of Teaching”. The “Work meaningfulness scale” [11] was added to
the questionnaire.

2 Theoretical Background

2.1 Professional Identity and Emotions

A considerable amount of literature has been published on analysing the importance of
professional identity (core of the teaching profession) in teachers’ development and the
impact of a range of internal and external factors to the formation of professional identity
[13–17]. Throughout this paper, the term professional identity will refer to, according
to Sachs [18], understanding teacher professional identity as dynamic and non-obliga‐
tory, which is learned through experience and the sense of that experience. While a
variety of definitions of the term emotions have been suggested, this paper will use the
definition suggested by Lazarus [19] who saw it as “organized system consisting of
thoughts, beliefs, motives, meanings, subjective bodily experiences, and physiological
states” (p. 100). In this paper, the term emotions about teaching will be used, according
to Gargante, Meneses and Monereo [12], as a “specific set of teachers’ knowledge on
the affective dimension of their teaching” (p. 163).

A significant analysis and discussion on the subject was presented by Beauchamp
and Thomas [13] who have highlighted that emotions are one of the most important
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factors for teachers’ professional identity. Emotions could lead to a change of a teacher’s
attitude to the profession, for instance, professional life or particular teaching culture
(cognition). On the other hand, various aspects of the profession, for instance, nature of
teaching or teaching discipline, may have an influence on motivation.

It can therefore be assumed that research of emotions could help to collect data for
interpretation of teachers’ attitude to the profession and to predict what factors of the
profession have an impact on teachers’ emotions.

2.2 Teaching Librarians Professional Identity

Throughout this paper, the terms teaching librarian or librarian as an educator will refer
to a librarian who is engaged in any kind of teaching activity in an academic library.

Much uncertainty still exists on teaching librarians’ professional identity. Walter [2],
who is known for his prominent researches on teaching librarians’ professional identity,
raised a question: “Teaching skills are clearly recognized as important to the professional
work of academic librarians, but to what degree do academic librarians think of them‐
selves as teachers when they consider their place on campus, and to what degree is
‘teacher identity’ a recognized aspect of the broader professional identity of academic
librarians?” (p. 53). Walters’ question suggests a weak link may exist between librarian
working as a teacher and identifying teaching as part of his professional identity. As
Albitz [20] asserts, librarians are to be found in a subordinate role within the institutional
hierarchy where they are placed as information services providers whereas faculties are
responsible for educational activities.

In such a case librarians are seen as having a passive role (supporters) rather than
active one (implementers) in educational activities. For instance, Kuhlthau [21] found
out, that information users see the library as a “self-service” environment so librarians
are not seen as active participators in information use; Grigas and Balčiūnaitė [22] found
out that active librarian engagement in study process is seen as least important service
of the academic library; and Wheeler and McKinney [10] figured out that some librarians
“feel less confident about their teaching and less willing to acknowledge that they are
teachers, or that they teach, even if it is obvious what they are doing” (p. 123). Recent
research on the librarians stereotypes has shown that perpetuating professional stereo‐
types damage librarians ability to interact with students and devaluates their work [6].
Having in mind that emotions are part of a professional identity we should be aware of
the consciousness of teaching librarians about their emotions regarding teaching activ‐
ities in a context where, as Whitworth pointed out [23], shift of perception of librarians
as providers of information to librarians as educators is not definitive.

2.3 Teaching Librarians Emotions

In recent years a few authors have published studies attempting to explore emotions in
librarians’ instructional work [2, 10, 24–27].

As some researchers revealed, there is, therefore, a definite need for deeper analysis
in the field. Austin and Bhandol [26] showed that as librarians are drawn more into a
teaching role, the more understanding of the processes of librarians becoming a teacher
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becomes crucial, because, as Davis [27] figured out, for many librarians expanded their
teaching role causes varying degrees of anxiety. One of the important aspects of the
process is, as Wheeler and McKinney [10] investigated, that librarians have different
approaches to teaching, some consider themselves teachers, others – trainers. Different
approaches draw out altered kind of emotions.

A significant analysis and discussion on the subject were presented by Julien and
Genuis who carried out a number of investigations exploring librarians’ emotions in the
teaching role [24, 25]. Five broad themes stemmed from the analysis. First, emotional
labour is an important element in teaching librarians’ agenda; second, instruction related
negative emotions have an effect on librarians as educators’ motivation for instruction
activities; third, considering emotional labour on librarians as educator may be useful
for professionals as well as for library as an organization; fourth, it is important to address
the range of external and internal influences librarians as educators face related to
instruction activities; and fifth, self-conception and intrapersonal factors have an impact
on librarians as educators’ association of instructional work with other their duties within
library.

2.4 Work Meaningfulness

The psychological condition of meaningfulness has a significant role at work. The
importance of meaningfulness was recognised in number of researches and theories
about motivation, work engagement and others. For example, famous psychologist
Frankl [28] has argued that individuals have a primary motive to seek meaning in
their life and work. Oldham, Hackman and Pearce in their very well-known theory
of work motivation defines meaningfulness as the value of a work goal or purpose,
judged in relation to an individual’s own ideals or standards [29]. Lack of meaning
could have unwanted organizational consequences related to intentions to leave work,
and disengagement [30]. The feeling of meaningfulness can be related to personal
growth and work motivation [31]. The newest researches about young specialists have
found that Generation Y has the strongest need for meaningful work than any
previous generation [32].

3 Method

3.1 Data Collection and Participants

The study was conducted in the form of a survey using CAWI, with data being gathered
via an online survey tool 1KA.SI, the open source software that allows use of semantic
differential technique.

Data collection started on 4th of April 2016 and came to an end on 30th of April 2016.
Directors of academic libraries were asked for permission to implement the survey in
their library and to introduce the teaching librarians to the main goal of the survey and
encourage their participation. Only a few academic libraries have made public infor‐
mation about staff members involved in Information Literacy teaching activities so there
was no possibility of contacting teaching librarians directly. No other research was
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carried out in this area that could anticipate the number of potential respondents for the
survey. Invitations to participate in the survey were sent to 40 academic libraries in
Lithuania and 62 academic libraries in Poland. An additional message was sent during
one month of survey administration to remind non-responders of the survey. By the end
of the survey period, data were gathered from 125 teaching librarians (68 from Lithuania
(LT) and 57 from Poland (PL)). Data was gathered following confidentiality procedures.

Teaching experience of the participants can be seen in Table 1 and types of lectures
can be seen in Table 2.

Table 1. Teaching experience of participants in Lithuania and Poland

Teaching experience Percent
LT PL

Less than 5 years 25.9 54.4
1.5 25.9 23.5
Between 11 and 15 years 17.2 11.8
Between 16 and 20 years 15.5 8.8
More than 20 years 15.5

Table 2. Type of teaching librarians implement in Lithuania and Poland

Type of lectures Percent
LT PL

1. Credit-based Information Literacy study programme
integrated into study programme and implemented without
faculty assistance

4.4 20.7

2. Several hours long Information Literacy course integrated
into the study programmes study subject

16.2 8.6

3. Information Literacy course is not included into study
programme and students can choose the course freely

47.1 32.8

1st and 3rd type of lectures 4.4 5.2

1st and 2nd type of lectures 2.9 10.3

2nd and 3rd type of lectures 19.1 8.6
All three types of lectures 2.9 10.3
Other 2.9 3.4

3.2 Measures

The design of the questionnaires was built on research conducted by counterparts in
Spain who analysed affective dimensions of university professors about their teaching
by exploring it through the semantic differential technique [12]. The authors gave their
permission to use their questionnaire for the research in Lithuania and Poland.

The questionnaire was translated into Lithuanian and Polish languages and retrans‐
lated back to English in order to check consistency of translation. Minor differences
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were found which were discussed and changed in Polish and Lithuanian versions of the
questionnaire. Pilot surveys were undertaken with 21 participants in order to measure
internal consistency of the questionnaire. Results were satisfactory – Cronbach alpha
for questionnaire was 0.865 and for work meaningfulness scale – 0.873.

Sixteen pairs of adjectives were used to report teaching librarians’ emotions through
a seven-point rating Likert scale. Semantic differential scores were transformed to fit in
a scale ranging from −3 to +3, which is easier to interpret because of the middle or
neutral point in zero (0).

Adjectives were contained in three factors.
The first factor – “Motivation for Teaching” encompasses the following items

(five pairs of adjectives): feelings regarding respondent’s attitude towards teaching
(negative – positive); significance of teaching to respondent personally (irrelevant –
relevant); respondent’s attitude to their future improvement as a teacher (pessi‐
mistic – optimistic); while teaching, respondent feels (tense – calm); and feelings
that respondents have about teaching (intrusive – pleasant).

The second factor – “Evaluation of Oneself as a Teacher” encompasses the following
items (five pairs of adjectives): evaluate respondent’s teaching approach (inflexible –
flexible); respondent’s involvement in teaching (superficial – deep); personal evaluation
of respondent’s teaching (bad – good); respondent’s teaching response to the needs of
students (inconsistent – consistent); and respondent’s teaching level (superficial –
comprehensive).

The third factor – “Process of Teaching” encompasses the following items (six pairs
of adjectives): need of effort (slight – significant); the amount of work respondent have
to invest (large – little); consistency of respondent’s teaching (unadaptable – adaptable);
role of the teacher (harsh – pleasant); and teaching, as a process (tiresome – unde‐
manding; demotivating – motivating).

Respondents were asked to fill in the work meaningfulness scale [11], which consist
of five propositions: The work that I do is important; I have a meaningful job; The work
that I do makes the world a better place; What I do at work makes a difference in the
world; The work that I do is meaningful.

This research seeks to address the following questions:

1. What kinds of emotions are evoked in the teaching process?
2. How emotions have been affected by country, experience and type of lectures?
3. How work meaningfulness evaluation correlates with emotions?

What is the inner connection between emotions and the teaching process?

3.3 Analytical Approach

We compared the average scores (averages and standard deviation (std.)) of adjectives
in order to find the most positively valued pairs of adjectives and factors. We explored
correlation between the teaching librarians’ approaches to teaching. We explored
possible link between both constructs by using a Spearman’s rank correlation coefficient
and analysed the differences in the means of the independent groups and factors by
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applying the Oneway ANOVA method. We used multiple regression analysis to link
affective dimensions with job meaningfulness.

4 Findings

The high reliability of the questionnaire (Cronbach’s alpha 0.922) let us analyse findings
of this study with confidence.

4.1 General Results

At first let us look at general evaluation of librarians’ feelings related with teaching
process and comparison of the results from Lithuania and Poland.

As it is seen from Table 3, teaching librarians have more positive than negative
emotions about their teaching in both countries. Highest results are seen in questions
about consistency of the teaching (for Lithuanian librarians) and feelings regarding atti‐
tude towards teaching (for Polish librarians).

Table 3. Descriptive statistics: means, standard deviation of Lithuania (LT) and Poland (PL) sample

Affective dimensions Mean Std.
LT PL LT PL

negative – positive 5.78 6.38 1.660 1.006
irrelevant – relevant 6.06 6.05 1.347 1.276
pessimistic – optimistic 5.99 6.29 1.419 1.092
tense – calm 4.82 5.50 1.906 1.536
intrusive – pleasant 5.24 5.71 1.801 1.298
inflexible – flexible 5.84 6.19 1.154 1.034
superficial – deep 6.04 6.26 1.007 0.870
bad – good 5.66 6.03 0.978 0.898
inconsistent – consistent 6.12 6.21 0.749 0.840
superficial – comprehensive 5.93 5.97 0.858 1.008
slight – significant 3.68 6.07 1.943 1.090
large – little 6.07 6.24 1.027 0.885
unadaptable – adaptable 6.06 6.31 0.879 1.143
harsh – pleasant 5.31 5.21 1.887 1.823
tiresome – undemanding 4.56 4.40 1.982 1.498
demotivating – motivating 5.72 6.03 1.506 1.270

The most striking result to emerge from the data is that we have got an almost ideal
round pattern, and only in few cases was there a slight deviation from very positive
emotions to slightly negative (Fig. 1). The correlation between Lithuania and Poland is
interesting because the results are almost similar, but we may see more positive tendency
in Poland’s side. Mean of all affective dimensions for Lithuania is 5.55 (Std. 1.38) and
for Poland accordingly – 5.93 (Std. 1.16).
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Fig. 1. Comparison of averages of affective dimensions between Lithuania and Poland (starting
from outer circle with value of 7 where higher values are related to emotion with positive
connotation).

The single most striking observation to emerge from the data comparison was that
the need of effort (slight-significant) differentiates the most between Lithuania and
Poland. As we may see from Fig. 1, the biggest deviation can be seen in the question
about feelings of tiredness during the teaching process and the difficulty of the teaching
role for the Polish librarians. It should be noticed, that the standard deviation between
the results in all questions is quite high – it could mean that teaching evokes very diverse
feelings for different librarians.

Teaching librarians in both countries have a very positive perception of themselves
as teachers (Fig. 2). Interestingly, motivation for teaching and the process of teaching
was associated with a bit less positive emotions. A comparison of the two results reveals
that Lithuania’s teaching librarians evaluated their emotions slightly less positive than
counterparts from Poland.

Some interesting insights can be made from the correlation analysis. The least corre‐
lation can be seen regarding the amount of work one has to invest (large-little). This
result could be explained by not assigning emotions regarding the preparation process
to the teaching process itself.

The results of the correlational analysis showed that respondents evaluated their
emotions about motivation of teaching consistently and the significance of teaching and
attitude to future improvements as teacher is strongly related to what kind of feelings
teaching arose, opinions about teaching, and the role teacher implements.

Significance of teaching may be seen as criteria which could help to predict how
librarians would evaluate other important aspects related to teaching – improvement and
evaluation of teaching itself and role of teacher. Significance of teaching to librarians
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personally (irrelevant or relevant) here refers to experience applicable to personal
aspirations.

Fig. 2. Comparison of means between factors

We made multiple regression analysis to link affective dimensions of librarians and
their job meaningfulness. Our analysis showed that only personally felt significance of
teaching has a role in predicting job meaningfulness (β = 0.411, p < 0.005, R2 = 0.49).

4.2 Analysis of Affective Dimensions

For better understanding of the results, a deeper look into every question is required. To
see the differences between LT and PL and compare them all, we converted results to a
percentage equivalent. We decided to measure what percent of highest evaluation
criteria (+2 and +3) were chosen. We think it helped us to clarify which of the affective
dimensions received the most positive evaluation.

The answers to the question about the significance of teaching for respondents
personally (irrelevant – relevant) are very interesting. Just few librarians in both coun‐
tries value their teaching as irrelevant, but they are not sure about the relevance of their
teaching as well – there is no such upward tendency as in other questions (Table 4).

The answers to the question about their attitude to future improvement as a teacher
(pessimistic – optimistic) are very interesting too. Just a few librarians in both countries
value their attitude as pessimistic. Most librarians in both countries have an optimistic
attitude to improvement.

Deviation of answers to the question “While teaching you feel” (tense – calm) shows
the most recognisable differences between countries. The difference is statistically
significant (p > 0.032). Issues related to teaching librarians from Lithuania were not
particularly prominent in comparison with teaching librarians from Poland. Less than
half of Lithuanians chose the highest criteria. It could be interpreted as a sign of
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insufficient experience in teaching. Although more counterparts from Poland felt more
calm than tense, we do not see clear upward tendency of the answers.

Table 4. Percent of +2 and +3 evaluation criteria were chosen in Lithuania (LT) and Poland
(PL) sample and difference between countries

Affective dimensions Percent of +2 and +3 Difference between
countries (p)LT PL

negative – positive 74 86 0.014
irrelevant – relevant 77 81 0.973
pessimistic – optimistic 77 83 0.181
tense – calm 47 71 0.032
intrusive – pleasant 58 66 0.103
inflexible – flexible 73 85 0.076
superficial – deep 77 85 0.210
bad – good 65 70 0.027
inconsistent – consistent 81 84 0.524
superficial – comprehensive 76 84 0.810
slight – significant 22 58 0.000**
large – little 75 79 0.332
unadaptable – adaptable 70 88 0.166
harsh – pleasant 58 60 0.759
tiresome – undemanding 46 19 0.634
demotivating – motivating 66 72 0.216
Average overall 65 73
Average by factors:
Motivation for teaching 67 77
Evaluation of Oneself as a
Teacher

74 82

Process of Teaching 56 63

**p < 0.005

Deviation of answers to the question “Feelings you have about teaching” (intrusive –
pleasant) shows almost no difference between Lithuania and Poland. The difference is stat‐
istically insignificant (p > 0.103). But it shows the breakdown of evaluation – it is the
lowest result for Poland (66%) and one of the lowest for Lithuania (58%) in the first factor
“Motivation for Teaching”.

Deviation of answers to the question “Personal evaluation of your teaching” shows
a slight difference between countries although the difference is statistically significant
(p > 0.027). More than half the respondents felt positive about their teaching. What is
interesting about this data is that librarians of both countries avoided choosing the
highest (+3) criteria. It shows a contradiction with previous results where motivation
for teaching was evaluated much higher. None of librarians in Lithuania or Poland eval‐
uated their teaching as bad, and a few of them evaluated it as most relevant to them. This
result could mean that librarians are not particularly confident about their teaching.
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Deviation of answers to the question “Your teaching responds to students’ needs”
shows almost no difference between countries (the difference is statistically insignificant
(p > 0.524)). But it is interesting to note that Lithuanians evaluated their response to
students needs as the highest in comparison with other affective dimensions and for
Poland counterparts it was one of the highest results as well.

Deviation of answers to the question “Need of effort” (slight – significant) shows a
huge statistically significant difference between countries (p > 0.000). A minority of
respondents felt positive emotions about the need of effort. Lithuanian results are very
similar in every option – this could mean that Lithuanian librarians understand their role
and requirements for themselves very differently. This result does not match any other
kind of Lithuanian results. In Poland’s case, we could see that the results of the need of
effort are very similar to results about feelings they have towards teaching.

Deviation of answers to the question “The amount of work you have to invest”
(large – little) shows a slight difference between countries, although the difference is
statistically insignificant (p > 0.332). This result strongly differs from the need of
effort. This rather contradictory result may be due to a different approach to the
amount of work invested in preparing teaching material for lectures and efforts needed
for delivering teaching material in class.

Deviation of answers to the question “Consistency of your teaching” (unadapt‐
able – adaptable) shows a difference between countries although the difference is
statistically insignificant (p > 0.166). This result is the highest for Poland and it is in
a similar line with attitude, teaching tenet, involvement in teaching, response to
student’s needs, and teaching level. Interestingly, Lithuanians quite often chose
criteria “−1” (26%) and it is the highest result of all.

Deviation of answers to the question “Role of the teacher” (harsh – pleasant) shows
a slight difference between countries although the difference is statistically insignificant
(p > 0.759). This result is one of the lowest for both countries. Only a few librarians in
both countries chose “pleasant”. This result can be related to previous results – librarians
need to invest more effort and work in the teaching process.

Deviation of answers to the question “Teaching, as a process” shows a visible differ‐
ence between countries although the difference is statistically insignificant (p > 0.634).
This result is one of the lowest for both countries, but Poland showed very distinctive
result – it is almost 3–4 times less than other affective dimensions. It shows that evalu‐
ation of teaching as a process for Poland’s librarians is slightly vague, and they chose
“safer” criteria – −1. In contrast to earlier findings, however, Lithuania librarians chose
more positive criteria.

Deviation of answers to the question “Teaching, as a process” (demotivating – moti‐
vating) shows is a slight difference between countries although the difference is statis‐
tically insignificant (p > 0.216). We can see an interesting result, that despite the greater
effort and work that Polish librarians invest, they have higher motivation for teaching
that librarians from Lithuania.
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5 Discussion

This study showed that teaching librarians feel far more positive emotions than negative
ones, but the standard deviation between the results in all questions was quite high. These
results provide further support for the presumption that teaching librarians are not a
homogenous group and teaching evokes diverse emotions for different librarians. It also
can be related to the fact that in the case of librarians, the educational duties could have
diverse forms – from one hour course to the whole year lectures – and the feelings related
to this obviously differ.

Respondents mostly highlighted the emotions related to evaluation of themselves as
teachers and motivation for teaching, but the process of teaching was seen as less impor‐
tant. They also avoided scoring their feelings in both ends of the semantic differential.
It is important to bear in mind the possible bias in these responses. It can let us presuppose
that librarians are not confident in their role of being teachers. On the one hand they feel
confident and motivated, but on the other hand they feel less positive in performing
teacher’s role. One of the possible explanations of this situation might be related to the
fact that libraries do not define tasks for teaching librarians as clearly as they could and
do not give unambiguous feedback about their teaching. Also, there is abundant room
for further progress in determining what the impact of highlighted emotions has univer‐
sity professors’ attitude towards teaching librarians – are they seeing teaching librarians
as information providers or as teachers?

Almost similar results from Lithuania and Poland can give us convincing insights
about general difficulties (not affected by institutional differences) related to librarians
transforming into teachers. However, these results were not particularly encouraging.
The results of this study contradict the Spanish [12] and other studies on affective
dimensions of professors.

Results of regression analysis showed that emotions related to significance of
teaching to librarians personally (irrelevant or relevant) can predict work meaningful‐
ness. This relation gives us essential insight and helps to define guidelines for further
work – relevance of teaching should be strengthened and this issue should stay in the
agenda of academic libraries’ staff responsible for development of teaching activities
within the university.

However, more research on this topic needs to be undertaken before we may
conclude that being involved in teaching at the high level has a positive impact on
affective emotions.

Results from Poland and Lithuania do not differ in statistical significance but we can
see a tendency that Polish results are higher than Lithuanian ones. These differences
may be caused by many factors. We paid attention to the two possible explanations: (1)
teaching librarians in Poland are younger than the ones in Lithuania – they are more
positive about new duties which have recently become a part of librarian’s job than their
older colleagues; (2) Polish survey participants more often teach credit-based Informa‐
tion Literacy study programmes integrated into study programmes – the official status
of educational duties may causes more positive emotions arising from the perception of
the importance of the job. From this point of view it would be recommended that Infor‐
mation literacy programmes in Lithuania also be integrated into study programmes. It
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could help to find other factors that caused more positive results in Poland and can give
a chance to learn from Polish librarians’ good experience.

For further investigations, it might be feasible to use additional criteria with more
details about respondents. For instance, methods used for teaching and evaluation, and
status of official duty at the library.

6 Conclusions

This paper has argued that librarians feel embarrassed in the teaching librarians’ role.
Analysis of previous research in the field showed no promising signals on the matter.
The main goal of the current study was to determine whether it is true that librarians are
seen and consider themselves as information services providers rather than teaching
librarians.

This study has shown that for librarians in Lithuania and Poland, the teaching process
evoked the whole range of emotions, but most of them were more positive than negative.
The most positive evaluations were given to consistency and positive attitude toward
teaching. The most pessimistic evaluations were given to effort that teaching requires
and feeling of tenseness during the teaching process.

Although the results of this research support the idea that emotions experienced by
teaching librarians differ in relation to their teaching experience or type of lectures they
are instructing, but the difference is not statistically significant.

The present study makes a noteworthy contribution to finding out what makes an
impact on work meaningfulness. It was found that significance of teaching to librarians
personally (irrelevant or relevant) can help to predict the feeling of work meaningfulness
for teaching librarians.

The empirical findings in this study provide a new understanding about teaching
librarians as professionals and what is their cornerstone in professional identity. In
general, therefore, it seems that librarians of both countries evaluated themselves as
teachers very positively (felt great confidence and self-respect – internal aspects), but
motivation for teaching and process of teaching was associated with slightly less positive
emotions (felt less confident about others thoughts about them as teachers – external
aspects). The current research was not specifically designed to evaluate factors related
to impact of outside factors. This limitation means that study findings on external aspects
need to be interpreted cautiously.

More research is required to determine the efficacy of the questionnaire. Authors
think it would be valuable to extend the survey to other Baltic Sea region countries. This
research will serve as a base for future studies on affective dimensions of teaching
librarians and will allow the use it as a tool for measuring change of emotional climate
of teaching librarians in a particular library.
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Abstract. Copyright literacy among Portuguese information professionals,
especially academic librarians, was studied as part of a multinational survey. The
sample included 127 completed questionnaires. After the literature review, the
data gathering methodology is explained. Then the respondent profile is
presented. Data about general knowledge of copyright and opinions related to this
issue are discussed. Familiarity with licenses, exceptions and other conditions of
copyright access are also analysed. The familiarity regarding specific context and
objects of copyright is discussed. Finally, personal opinions about copyright
specific issues and aspects related to learning about copyright are presented.

Keywords: Copyright · Copyright literacy · Information professionals · Portugal

1 Introduction

Copyright is a form of property that confers on the author exclusive rights. These rights
are economic, they enabling authors and producers to control the material production
and dissemination for sale. They are also moral or personal rights and include the rights
of attribution, that is to be named the author of the work, and the rights of integrity,
which prevent adaptation or misuse of the work that does not regard the work as
conceived by the author. This right has its foundations in Roman law regarding the
principles of property, according to which possession confers ownership. The first time
that legislation recognized the author’s right to control the production of books occurred
in England in 1710 with the Statute of Anne. But, in the twenty-first century, changes
introduced by Information and Communication Technologies raised increasingly
complex problems in the area of copyright and related rights [1]. There is a clear relation
between knowledge generation, intellectual property rights, and economic development.
As Horava [2] underlined, copyright legislation determines the framework by which
researchers can legitimately use protected information to create new intellectual work.

In this context, information professionals have to deal with new issues directly linked
to this scope such as licenses to use some information resources, conditions of licenses
use in institutional contexts, copyright related with institutional repositories, authors’
rights regarding resources available in e-learning tools, Creative Commons Licenses or
the notion of fair use, among others. These professionals have to face increasingly
complex copyright issues that require specific knowledge and skills. So it is important
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to ascertain their level of knowledge about copyright and related intellectual property
issues.

In this paper, after a literature review, we will present Portuguese results from an
international survey that gathered the opinions and perceptions of experiences related
to copyright issues, mainly among librarians, and other professionals from cultural
institutions.

2 Literature Review

In the USA, Charbonneau and Priehs [3] carried out a national survey on academic
librarians and library staff (n. 226) about their awareness of copyright policies, partner‐
ships with campus groups to address copyright issues, and training needs. Findings
showed that almost all the sample (93%) had to provide answers related to copyright
issues in the workplace. This is in line with previous studies [2, 4] that states that,
regarding copyright and intellectual property, the library was a central point to the
university and copyright management information activities were mainly related to a
library administrative unit. Despite that, librarians seemed to want a better preparation
to provide copyright information to library users [3, 4]. According to Charbonneau and
Priehs [3], it was clear that more needed to be done to support those working in academic
libraries in order to increase their knowledge level of copyright policies, since only
56.6% of the respondents said they were comfortable or very comfortable with the issue.

According to Graveline [5] and Horava [2] librarians can educate themselves on this
matter and those responsible for copyright issues in campus does not need to have a law
school background. But, according to Albitz’s [4] study of 12 US universities the deci‐
sion between hiring an attorney or a librarian depended solely on cost differential in
some institutions. About ten years ago, Vesely [6] explained why university adminis‐
trators were increasingly hiring copyright librarians in order to ensure protection
regarding infringement complaints, namely in digital environment. Educating the
community on copyright issues, creating and implementing copyright policies, advo‐
cating for the implementation of copyright law that supports teaching, learning, and
research are other important responsibilities related to copyright librarians [4].

So, copyright aspects are an important issue to information services and there is a
need to undertake research about this matter.

3 Methodology

The results we presented and analysed in this study were part of an international research
project led by the State University of Library Studies and Information Technologies,
Sofia, Bulgaria, entitled, Copyright Policies of Libraries and Other Cultural Institutions
(2012–2014). Initially, the project focused on a thematic bibliography on copyright and
about 3,200 records were compiled [7]. In the second phase of the project, we designed
a questionnaire to collect data on librarians’, archivists’, and curators’ opinions, percep‐
tions, and experiences related to copyright issues in four countries (Bulgaria, Croatia,
France and Turkey). We designed this questionnaire, Copyright Literacy of Specialists
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from Libraries and Other Cultural Institutions, to comparatively investigate the level
of knowledge and skills of information professionals in different countries. We intended
to determine the extent to which information professionals were familiar with the issue
of copyright and related rights; what was their knowledge on policies and copyright
practices in their countries and within the institution where they worked; what was their
opinion on the inclusion of issues related to copyright in academic training and
continuing training; what skills would information professionals need with regard to
copyright in order to study what need to be improved and to compare differences and
similarities between the different countries involved in the study [8].

We organized this data collection tool into four parts. The first concerned the general
knowledge and perceptions of copyright and related aspects in the specific context of
information services and other cultural institutions, including ten questions. The second
part, included one question, concerned the existence of copyright policies at the insti‐
tutional level. The relevant aspects for training on copyright issues and related rights
made up the third part of the questionnaire, covering five questions. The fourth part of
the survey dealt with general data of respondents (gender, age, education and profes‐
sional environment) in order to characterize the sample, including six questions. The
survey included 22 questions, most with closed response options, some of which applied
the Likert scale.

Initially, we developed the questionnaire in English and then we translated it into
the languages of the countries where it was distributed and broadcast online via the
LimeSurvey platform. A collector was created for each participating country. More
countries were included in the project in 2014, namely the United Kingdom, Italy, USA,
Romania, Finland, Hungary, Portugal, Mexico, Lithuania, Norway, and Brazil. Portugal
joined the working group in the first half of 2014, having administered the survey
between December 2014 and February 2015. We created a convenience sample in
Portugal by sending 2,500 e-mail messages for institutions (libraries, archives and
museums) and professionals. The questionnaire was viewed 209 times but only 127
questionnaires were completed. Our report will present the analysis of the results from
these 127 completed questionnaires.

4 Findings

4.1 Respondents Profile

The Portuguese sample included 73.2% female professionals and 26.7% male profes‐
sionals. The predominance of female respondents confirmed the common idea that
information professions are mainly carried out by women. This result was also demon‐
strated by the samples from Bulgaria, Croatia, and France [8], from the UK [9], and
from Finland [10]. With respect to age, the largest group is that of 40–49 years (41.7%),
followed by those between 50–60 years (24.4%). The average age was higher in Portugal
than in other countries [8, 9]. Three point nine percent of the sample was 60 years or
older. We concluded that respondents were middle-aged professionals; those who were
between 30 to39 years old accounted for 22% while only 7.8% were under than 30 years.
These data appeared to be consistent with the answers to the question about how long
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the respondents had worked at their current institution, although naturally throughout
their professional career they can change employers. We found that nearly a quarter of
respondents (24.2%) had a connection to the institution where they worked for 20 years
or more. Twenty point four percent worked from 15 to 19 years and maintained their
link with the institution while 21.2% who worked between 10 and 14 years were
connected to their institution of employment. According to these results, respondents
must have a good knowledge of their institution, given their long connection with that
context.

A large portion of the sample had a connection to library services: 32.2% to academic
libraries, 9.4% to public libraries, 2.3% to school libraries, and 11.8% to specialized
libraries. Some of the respondents (34.6%) choose the “other” option to indicate the type
of institution although this type was already included in available options, predominantly
different categories of libraries. Another aspect that must be stressed is that archive
services are under-represented, with 7.8% of respondents indicating they had a connec‐
tion to an archive. Only one respondent indicated that he or she had a connection with
a museum. Given these figures, it was noteworthy that, in the Portuguese case, the initial
goal to collect professional contributions in the area of archive services and museum
services was not accomplished. However, data collected in Bulgaria, Croatia, France,
and Turkey, showed a significant predominance of librarians (78%), 19% pursued their
activities in another type of cultural institution, and only 2% and 1% in archives and in
museums respectively [8]. In the specific case of France, this situation was even more
pronounced because, in 329 respondents, one worked in a museum and all the others
worked in different categories of libraries, and there is no archivist in the sample [11].

The sample majority claimed to be Bachelors (40.1%) or Masters degree holders
(33.8%). Those who attended post-graduate courses, a Portuguese specificity for many
years, choose the “other” option and amounted to 15.7%. Some respondents (10.2%)
indicated having a PhD as their highest degree. Regarding training areas, most of the
sample (58.2%) claimed to have training in the field of Information Science – Librar‐
ianship. These results showed a difference between Portugal and Finland, where 69% of
the respondents held at least a Masters degree [10].

4.2 Knowledge and Awareness of Copyright

In the first part of the questionnaire, we intended to gather data about general knowledge
and opinions of copyright.

According to data in Fig. 1 when asked about their familiarity with copyright, a
majority of the sample expressed moderate knowledge with regard to the national copy‐
right context. More than half (58.3%) said that they were moderately familiar with
copyright and related law, and expressed a similar familiarity regarding institutions
responsible for managing copyright in Portugal (50.4%) and for institutions related to
copyright in the country (48.8%). Those who claim to be extremely familiar with these
three issues in the national context were between 11% and 14.2%. Therefore, according
to their self-report and personal perception, respondents had a level of knowledge of
copyright that seemed to need improvement. This was further accentuated when consid‐
ering the international context because respondents tended to say they were only
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somewhat familiar with copyright and related law (34.6%) and institutions related to
copyright in the international context (30.7%). Those who considered themselves
extremely familiar with these issues represented residual percentages ranging between
5.5% and 3.1%. On the other hand, those who considered themselves not at all familiar
or slightly familiar with copyright and related rights at international level reached 29.9%.
The same degree of familiarity with the institutions related to copyright in the interna‐
tional context reach 39.4%. As in the UK context, the Portuguese sample showed a better
knowledge of national issues [9].
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Fig. 1. Familiarity with copyright issues

Clearing rights appeared to be the less familiar issue for respondents, as 31.3%
reported not being familiar and 18.9% said they were slightly familiar. Only 2.4% felt
they were extremely familiar with the subject.

Figure 2 presents aspects related with access conditions under copyright framework.
Respondents expressed a moderate knowledge of

• licenses for use of information sources, including digital resources (38.8%);
• license usage conditions in the institution in which the respondent worked (39.4%);
• copyright in the context of institutional repositories (36.2%);
• Creative Commons Licenses (29.9%); and,
• aspects related to Open Access, Open Data, and Open Educational Resources

(34.6%).
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Fig. 2. Familiarity with licences, exceptions and other conditions of copyright access

The issues with which respondents have less familiarity concerned copyleft issues
(37.8%) and fair use (31.5%) as in the international sample studied by Todorova et al.
[8]. The topics with the highest degree of familiarity were copyright in the context of
institutional repositories (21.3%) and license usage conditions in the institution to which
the respondent belonged (19.7%).

It seemed that it would be useful to strengthen the knowledge about the current
importance of using digital resources, namely databases. Their access often is limited
to certain conditions since the databases are paid by the institutions, particularly in the
context of academic libraries. In fact, it should be stressed that 44.8% of the respondents
had a familiarity with the subject ranging from not at all familiar to somewhat familiar.

It should also be noted that, regarding copyleft, 77.2% of respondents indicated that
their level of familiarity ranged from not at all familiar to somewhat familiar. Knowledge
of the notion of fair use also needed enhancement, because 69.3% of respondents said
they had no or very little familiarity with the subject. Although there was a rule in
American law that defined limitations to copyright in order to facilitate the use of the
work in specific situations such as the educational context, given that a lot of information
available online is of US origin, it is relevant that information professionals in Portugal
be aware of this topic, particularly in the context of academic libraries.

Familiarity with copyright related resources available in e-learning contexts was also
low; as 61.4% of respondents indicated having no or very little knowledge or experience
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with this. This is also a relevant matter to be improved if we consider the importance
that e-learning platforms have taken on different levels of education.

We asked respondents about their familiarity with respect to digitization projects,
material from public domain, out of-print works, and orphan works (Fig. 3). The data
analysis shows that it appeared that respondents had moderate familiarity with copyright
applicable to digitization projects (30.7%) and to copyright regarding materials from
public domain (34.6%). In the latter case, 14.2% were extremely familiar with the
subject. As in the UK sample [9], Portuguese results showed a greater proximity with
digitization issues, which can be explained because institutions were putting a great
investment in this sector. Respondents were somewhat familiar with copyright related
to out-of-print works (28.3%) and copyright related to orphan works (29.1%). The topic
that the largest number of respondents indicated that they had no familiarity with were
orphan works (27.6%) and materials from the public domain (13.4%).
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Fig. 3. Familiarity regarding specific context and objects of copyright

When asked about their general degree of familiarity with copyright issues, 42.5%
claimed to have a moderate knowledge. This response was in line with the results
obtained in the previous questions, reinforcing the perception that respondents were
honest with their answers. This also indicates that the level of knowledge can be
improved: only 8.7% said they were extremely familiar with this field and 48.9% said
they were not at all familiar, slightly, or somewhat familiar regarding this topic.

We asked respondents to give their personal opinion about specific issues related to
copyright. According to the data shown in Fig. 4, 72.4% agree that the services provided
by libraries and other cultural institutions must comply with the legislation on copyright.
However, it is important to stress that a little more than a quarter (27.6%) neither agreed
nor disagreed with that statement, showing that they did not identify themselves in a
strict compliance with legal obligations by information services with regard to copyright.
At the same time, 86.6% expressed the opinion that an international harmonization of
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exceptions and limitations of copyright in the context of libraries and archives was
necessary, reinforcing the idea that information services have particularities that must
be taken into account when applying copyright. On the other hand, these figures also
expressed the importance of creating regulations that go beyond the national context,
which is understandable if we consider that Internet, the main source of access to infor‐
mation, has a supranational character. In this sense, 63.8% of respondents agreed that
WIPO should better define the exceptions and limitations to copyright in the digital
environment but 30.7% preferred to keep a neutral position, indicating that they neither
agreed nor disagreed. Finally, 74% of the sample saw the Treaty of Marrakech, promoted
by WIPO, as an important initiative to facilitate access to published works to solve
barriers to access printed text especially for people who are blind or visually impaired.
This document, which was signed on 27 July 2013 by the 186 member countries of
WIPO, was intended to increase the amount of printed material adapted to people with
disabilities to read or handle the book, encouraging their contact with the writing word.
For the provisions of the document to become a reality, it is necessary that 20 member
states of the WIPO ratify the treaty, which has not happened yet, even in Portugal,
although the document is already translated in to Portuguese language.
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Fig. 4. Personal opinions about copyright specific issues
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4.3 Learning About Copyright

When asked about the inclusion of matters related to intellectual property and copyright
in the curriculum of Library and Information Science Studies and Cultural Heritage
Studies (88.2%) and in continuing training (89%), the respondents were almost unani‐
mous in agreeing that this was necessary. Thus, the Portuguese sample seemed to be
sensitive to the relevance of copyright and related law, as in the UK [9]. It should be
noted that even those who disagreed represented a very residual number (about 1%) and
those who preferred to keep a neutral position, not agreeing nor disagreeing, were around
10%, for the initial training or continuing education.

Regarding the level of training in which matters related to intellectual property and
copyright should be included, almost all (91.3%) of the respondents indicated the degree
level at which they felt training should take place. A little more than half indicated the
Masters level (59.1%) and 36.2% preferred including this training in doctoral studies.
Only 3.2% indicated that training should take place at any level. Therefore, the sample
seemed to recognize the issue of intellectual property and copyright as a fundamental
aspect of the training of information professionals.

Respondents indicated a range of sources they used to enhance their knowledge about
intellectual property and copyright. We are highlighting four of these sources because
they were selected by more than half or nearly half of the sample. Noteworthy were web
sites (59.1%), colleagues (50.4%), like in Finland [10], books and articles (49.6%),
including, for example, works on copyright for Librarians, and National Library and
professional associations (48%). Specialized sources of personal information in these
areas had a lower degree of preference, with 40.2% for jurists and 38.6% for specialists
in the academic and scientific community. Their demand for international information
sources was medium, particularly with regard to WIPO, with 37.8% of the choices, and
IFLA, which featured 33.1% of the preferences. The Electronic Information for Libraries
Network (eIFL) was a choice for only 11.8% of respondents.

Note that these results were quite different from the choices registered in the French
sample where the preferences were to go to web sites (77.5%), books and articles
(72.3%), colleagues (57.8%) blogs and wikis (43.8%) and professional mailing lists
(42.6%), IFLA and WIPO (12.5%) and eIFL (1.5%) [11]. The difference between the
French and Portuguese results lied mainly in the degree of preference regarding blogs
and wikis as well as to professional mailing lists, which in Portugal recorded a relatively
insignificant number.

5 Conclusion

In this paper we presented data from a research that should be understood as a diagnostic
approach for the Portuguese context due to the sample size. So future work should be
considered to enlarge the sample in order to include a greater number of respondents
with a special focus on those working in archives and museums. Despite these limita‐
tions, the collected elements are a good starting point to know the Portuguese reality
regarding skills of information professionals regarding issues of copyright and related
rights. Through self-reporting behaviours, respondents revealed a moderate level of
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knowledge and skills regarding copyright issues. It is also important to emphasize that
the respondents seem to have shown a significant degree of honesty in their choices, not
opting for the answers that could be understood as desirable. These data reinforced the
degree of reliability of the study. The survey results found that the level of familiarity
regarding copyright should be increased, particularly in an international perspective. So,
like other researches, Portuguese results show there was a need for additional training
and support in order to improve copyright literacy among information professionals.
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Abstract. The goal is to describe information literacy education in Czech libra‐
ries and explore the educational needs of teaching librarians. Educational content
was described according to the Media and Information Literacy Competency
Matrix. Questionnaire results were compared with the other countries of the
Visegrad Four. The majority of Czech teaching librarians (62.9%) have their own
conception of the topic and continue to use the same, mostly traditional methods
(lecture, discussions, individual exercises). The topics most often addressed cover
MIL Component 1 (Access), while topics under MIL Component 3 (Creation)
occur least frequently. The results of all countries were fairly similar, although
some significant differences were also found.

Keywords: Educational needs analysis · Libraries · Media and Information
Literacy · Organization of lessons · Research

1 Introduction

Information literacy education (hereafter ILE) has become a specialization within the
library profession; however, information literacy is important for all librarians [1–3].
The position of ILE is particularly strong in academic libraries, where the number of
lessons and students as well as the amount of time spent on teaching is increasing [4].
The accent on lifelong learning is making its way to other types of libraries, too. Infor‐
mation technologies (hereafter IT) have shifted the key issue from searching (the quan‐
tity of information available can even lead to information overload) to evaluation as a
precondition of critical thinking, that is, the ability to choose the most relevant infor‐
mation to the information need and to use it appropriately. In 2012, UNESCO produced
the Moscow Declaration on Media and Information Literacy [5], emphasizing not only
access to information, but also its evaluation and creation. In 2015, ACRL adopted the
Framework for Information Literacy for Higher Education [6], demonstrating a shift in
relevant topics as well as in teaching methods. These changes reflect the current need
of the society for libraries where development of information literacy is part of their
activity. However, the question is to what extent libraries reflect these changes in their
practice and to what extent they are ready for them.
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The goal of this paper is to describe the organization and content of current ILE in
Czech libraries in comparison with the other countries of the Visegrad Four (V4 consist
of the Czech Republic, Slovakia, Poland, and Hungary) and explore the educational
needs of teaching librarians. Connecting these focuses helps to find information needs
and norms and identify their specificity for the Czech Republic (hereafter CR) by
comparison with the nearest countries with similar conditions. Some identical charac‐
teristics of information literacy literature and initiatives, as well as some differences on
a deeper level were described in 2010 [7]; however, the question remains whether
educational practice is transferable among individual V4 countries.

2 Literature Review

Which libraries will take charge of ILE depends on their function within the library
system in the country. School libraries in the CR tend to serve merely as book lending
facilities operated by literature teachers. Schools, therefore, cooperate on ILE for
primary and secondary school students with public libraries that are widely acces‐
sible – as of 1 January 2016, there were 6,101 libraries [8] for 10.5 million people
[9], an average of 1,721 people per library. However, about 50% of professional
library staff, in particular outside cities, do not have a library science education [10].

ILE literature and practice have been abandoning behaviourism and cognitivism
in favour of constructivism in recent years [11]. Experts have accented the need for
a shift from a mechanical solution (e.g., a checklist of reference formats) to critical
thinking, inquiry-based learning and problem-based learning [12–16]. These
approaches are effective when appropriately applied to the target group, that is,
following the principles of student-centred learning [15, 16]. The method and
content should be adjusted to the target group, currently often young people char‐
acterized as Millennials (born between 1982 and 2000) [17] or the Google Gener‐
ation (more influenced by mindset than age) [18], who prefer active learning, visu‐
alization, linking the subject learned with personal practical life, working with
Internet browsers, browsing just the first few hits (and trusting the first they see),
and cut and paste instead of analysis and interpretation. Hunter [18] reports that
students were able to change their approach to information after information literacy
lessons. It is difficult to implement this manner of education when the librarian does
not have education for teaching and thus proceeds intuitively. Librarians have to
cope with limited preparation at school and in professional courses in the CR, as
well as in other countries [1–4, 7, 14, 19]. It is also debatable to what extent the
skills obtained in the courses correspond to the essential skills defined by ALA [20]
or research results [4, 21]. In the CR, the first university cycle accredited by the
Ministry of Education focused on education has been offered to LIS students and
graduates since 2016 [22]; information literacy topics have been part of the curric‐
ulum for more than 10 years [3, 23].

Educational context of ILE in the CR was studied in public [24] and university libraries
[25]. These questionnaires did not cover such topics as information credibility or creation,
despite their significance for the current conception [13, 15, 18, 26]. Organization of lessons
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and use of IT have been investigated insufficiently, although educational technologies affect
education [26–29], the manner of learning and teaching and instructional materials, and they
can enhance efficiency and motivation. Research on Czech public libraries was carried in
2010, without any follow-up research; thematic division was simple (orientation in the
library, information apparatus of the library, catalogues and databases) [24]. Research in
academic libraries has been conducted every two years since 2002, but current topics have
not been included for comparison of development. It is therefore not possible to assess to
what extent the content corresponds to the current standards of ALA [6] or UNESCO [30].

Although there is some sharing of good practice thanks to library associations and confer‐
ences, it is lacking a theoretical and pedagogical basis. This leads to uncertainty in information
literacy advocacy aimed at acknowledging the impact of education by stakeholders that are as
vital as ILE itself [4, 12, 19, 21]. Advocacy and research are essential in relation to students
since their self-assessment of information literacy skills often does not correspond to the
objective level [12]. Evaluation of lessons is a tool for improvement [15, 19]. Different
methods, such as questionnaires, interviews, tests, observations, analysis of bibliographies and
essays, portfolios, peer evaluation, research log journals, can be applied [11, 19, 31, 32], each
having its advantages and limitations. The results of education should be shared, in particular
by internal reports, presentations at conferences, journal articles, monographs, accreditation
reports and other media [19]. When advocacy and evaluation are carried out successfully,
embedded and conceptual ILE is more likely to be accepted, bringing the advantage of higher
effectiveness in comparison with individual lessons [7, 16, 19].

3 Methods

A questionnaire consisted of 26 questions to map ILE and educational needs of teaching
librarians; questions were mostly closed and multiple choice. It was created in Czech by the
paper author. Then it was translated in English and revised according to comments of six
members of the project team. Finally, it was translated into the respective local languages
and distributed in electronic form (Google Form in Poland; other countries used Survey‐
Monkey) between 3 and 20 December 2015 by local partners using online communities of
practice focusing on information literacy. We addressed librarians whose workload includes
direct education of those using these communities and also by emphasizing this require‐
ment in the questionnaire. Respondents represented libraries of all types (public, academic,
school or other libraries) providing ILE. We received 97 Czech, 280 Polish, 35 Hungarian,
and 33 Slovak responses. Experts from all countries agreed that the number of respondents
is close to the number of active teaching librarians in their country who are willing to partic‐
ipate in research. We strictly used relative values for comparing countries because of the
significant differences in numbers of respondents.

The questionnaire was divided into five parts: preparation (including topic iden‐
tification), teaching (pedagogy, andragogy, educational technologies), topics of
lessons (according to the MIL Matrix [30]), research and experience sharing and
demographic questions. This covered the process of implementing ILE in potential
activities according to ALA [20]; however, mapping of proficiencies reached

646 P. Kovářová



different depths. Respondents’ interest in further education was determined for each
part. The research questions sorted according to the objectives of the paper were:

• Description of current ILE: How do librarians organize ILE? How do they teach
information literacy? What topics under MIL are covered in the lessons provided?

• Educational needs of librarians: In which topics would librarians like to develop?
• Comparison of the Visegrad Four: Are there any differences among countries?

MIL Matrix and Framework for Information Literacy for Higher Education are similar in
teaching paradigm. They differ more in their topic emphasis, but they are complementary,
not exclusive. MIL Matrix was chosen for this paper because it is not so strongly connected
with academic libraries and can be used in life-long learning including tertiary education.
The framework is used only partly in discussion.

The collected data were converted into a single data file for processing in SPSS.
Open questions were inductively coded and clustered. Kruskal-Wallis test was
applied for a statistical comparison of the countries and frequency analysis was used
to identify the prevailing thematic focus of the lessons.

4 Results

The size and composition of the research sample are different in different countries
(Table 1). 74.6% of respondents from the CR used the answer “librarian” or “exec‐
utive” to an open question about their position. Only four respondents labelled
themselves as a “teaching librarian” and the other four “reference librarian.” There
is major difference in Poland, where 70.7% identified with the “teaching librarian”
or teacher-librarian. In comparison with the other countries, respondents in the CR
devote more time to education, are younger and have less experience with teaching
(p ≤ 0,001); the differences are statistically significant according to the Kruskal-
Wallis test. The strongest link to information literacy was observed in lessons in
Slovakia, whereas it was the weakest in Poland.

Librarians from all the countries gave comparable assessments of the support
of their superiors for lessons. The most highly appreciated item was the environ‐
ment (office, software, etc.) and material provision (printing, board, paper…); eval‐
uation of support for further education of librarians and time available was less
favourable, and technical support (availability of an IT expert and equipment) was
seen as the weakest point. IT issues were emphasized in particular by Polish
respondents. When looking for a lesson topic, responding to an assignment of
school or library management was most frequent in the CR, Slovakia and Hungary
(37–40%), while in Poland the choice was most strongly motivated by an educa‐
tional needs analysis (42.9%), which accounted for 19–21% of cases in the other
countries. Results for the CR as well as the overall results indicate that the topic is
least often determined within a conceptual framework according to an information
literacy standard.

Methods of evaluating the lesson varied, with the librarian’s feeling after the
lesson being the most prevalent option. Asking students about feelings after the
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lesson and waiting for informal sharing were also widespread. Questionnaires are
most frequent in the CR and in Poland, while in Slovakia and Hungary they are not
widely used. Least frequently used methods included tests, interviews and an anal‐
ysis of products or the opinions of students’ colleagues. Respondents usually
perceived feedback as a recommendation, which they did not always accept. In all
countries, over 65% of respondents discuss lessons with their colleagues, whereas
11% of respondents do not share their experiences at all. Presenting at a conference
is quite widespread. Sharing of materials for a lesson in a public database, submit‐
ting a paper to a scholarly journal or a report in an electronic conference are rather
uncommon.

Even though face-to-face teaching prevails (58.7% in Slovakia to 73.8% in
Poland), blended learning (16.0% in Poland to 19.6% in Slovakia) and distance
learning (highest in Slovakia – 21.7%) are also common. The most widespread
method is lecture with ICT, discussion and didactic games. Out of eleven methods

Table 1. Respondents’ demographics

CR Poland Hungary Slovakia
Number of respondents 97 (21.8%) 280 (62.9%) 35 (7.9%) 33 (7.4%)
Teaching librarian 4 120 0 0
Librarian 30 68 6 12
Teacher 3 51 2 0
Executive 20 3 6 7
IT specialist 6 0 3 2
Reference librarian 4 0 3 0
Men 12 13 3 2
Women 59 265 17 21
Year of birth 95%

Confidence
interval for
mean

<1973;
1979>

<1968;
1971>

<1962;
1972>

<1968;
1979>

Mean 1976 1969 1967 1974
Years of
teaching
experience

95%
Confidence
interval for
mean

<8.6; 13.8> <19.0; 21.7> <8.2; 8.3> <8.2; 21.3>

Mean 11.2 20.3 13.2 14.8
Hours per
week to
teaching

95%
Confidence
interval for
mean

<7.6; 12.4> <4.9; 6.5> <2.5; 8.3> <2.4; 14.9>

Mean 10.0 5.7 5.4 8.7
Information literacy lesson 30 33 8 19
Lessons partly supporting IL 23 87 8 13
Lessons not supporting IL 21 76 3 3
No lessons for the public 24 77 4 2
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suggested, didactic games are the second least applied method in the CR; the least
used method in the CR is the role-play method, which is the sixth most frequent in
the whole sample. The second most widespread method in the CR is practical indi‐
vidual work of students with ICT, which is among the less widespread methods in
the whole V4. The majority of Czech teaching librarians (62.9%) have their own
conception and continue to use the same, usually traditional teaching methods
(lecture, discussions, individual exercises). Educational technologies are mostly
instructor’s computer and computers for the students in the CR, Slovakia and
Hungary. Interactive boards are more widespread only in Poland, where, on the
other hand, computers for students are used less often. The most prevalent soft‐
ware is PowerPoint or Prezi electronic presentations. Video and instructional games
are represented to a lesser degree. They prevail in Poland, while in the CR their use
is negligible. Only less than 10% of V4 respondents indicated using social networks
and an LMS, such as Moodle.

The most frequent topics of lessons in V4 are shown in Table 2; the topics in the
CR are the same, only the order is slightly different. Understanding the role of
metadata was among the least represented topics of Component 1. Topics under
Component 3 were represented in V4 to the least extent; less than 10% of respond‐
ents include: understanding the relationships between users and victims/perpetra‐
tors/witnesses/other users in ICT environment; use of the results of monitoring for
editing and producing new information; interaction with other authors, users and
mediators of information; monitoring and evaluation of shared information; under‐
standing the functions and roles of public relation (hereafter PR) institutions; and
how and where appreciation or complaint can be communicated. Respondents in all
countries preferred to include a smaller number of topics in the lessons, which
results in a lower diversity of lesson content.

Table 2. The most frequent topics in ILE in V4 according to the MIL Competency Matrix.

Access Evaluation Creation
Awareness of the need for and
use of different information
sources for different purposes

Understanding of author’s
rights

Communication of
information in an ethical and
legal manner

Formulation of a basic
question for search

Awareness of the impact of
information on individuals

Protection of own work,
personal data and privacy

Awareness of and defining an
information need

Selecting key information
from a document

Awareness of the impact and
risks of electronic
communication

Compliance with law and
ethics in accessing information
and understanding the reasons

Comparing information from
different media and sources

Using different ICT for sharing
of information

Factor analysis revealed three significant factors for classification of lesson
topics (Principal Component Analysis with a Oblimin with Kaiser Normalization
rotation of 50 dichotomous variables, KMO = 0,868 and Bartlett’s Test of Spher‐
icity p = 0,000, factor loadings => 0,30). The first factor concerned traditional
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information literacy topics with focus on searching with defined evaluation criteria
(Access and Evaluation components). The second factor covered exclusively the
Creation component and included the majority of topics of this component, in
particular different ways of interaction and monitoring; this factor showed a
stronger prevalence in Slovakia. The third factor was composed of topics from all
components related to information ethics and safety (in particular, for instance,
communication of information in an ethical and legal manner, understanding the
rights of the author, protection of own work, personal data and privacy, awareness
of the impacts and risks of electronic communication); the third factor was repre‐
sented to the largest degree in the CR.

The questionnaire mapped interest in development of respondents’ competen‐
cies. In preparing for a lesson, respondents expressed the most intense interest in
analysis of educational needs (36.6%), while interest in advocacy was the lowest
(19.6%). Czech respondents in comparison with others expressed greatest interest
in didactics (44.3%); the topic was interesting also for Slovaks (30.0%). As a means
of supporting evaluation and sharing, respondents from all countries expressed
their interest in particular in training in writing a scholarly paper and in Kirkpa‐
trick’s model for lesson evaluation. In addition, Czech respondents were interested
in evaluation questionnaires (the second least frequent topic in V4). Development
of teaching skills was appealing to more than a quarter of respondents in the crea‐
tion of instructional videos, use of interactive boards and open educational
resources, teaching in Moodle, using ICT in lessons with methods of critical
thinking, and producing graphics for lessons. Out of the above topics, Czech
respondents were less interested in interactive boards and Moodle; on the other
hand, they showed a stronger interest in electronic presentation except Power‐
Point, webinars and social networks in education. Many respondents did not indi‐
cate interest in any of the MIL topics, while only a few were interested in all of
them. Respondents from the whole V4 most often selected one to two topics. The
most often selected components were: becoming aware of the need for and using
different sources of information for different needs, understanding the rights of the
author, and using different tools for creation and presentation of knowledge in
different formats. The topics most prevalent in the CR were: selection, organiza‐
tion and retaining of obtained information with appropriate tools, use of tools for
organizing information, and understanding of the functions and roles of PR institu‐
tions. The number of topics selected is low for any statistical conclusions.

5 Discussion

The questionnaire outlined the current ILE practice and educational needs of teaching
librarians in the CR in comparison with the other Visegrad Four countries. Covering
different types of libraries in different countries, it would be appropriate to verify the
results by directly addressing a representative simple random sample, in contrast to the
self-selection in communities of practice applied. The response rate was low in Slovakia
and Hungary; experts believe that the rate reflects the actual situation, but it is possible
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that only a portion of teaching librarians was addressed. Adding qualitative research
would help to gain a deeper understanding of the background of the findings. The
research is geographically limited. Another limitation is mapping of the situation in the
context of the desirable state at the present, while changes in information literacy are
relatively recent and may be reflected in practice after some time. Despite these limita‐
tions, the questionnaire offered useful information about current practice.

While in other countries ILE is connected primarily with reference librarians
[21], in the CR, Hungary and Slovakia, teaching librarians were represented mainly
by executive staff, or they labelled themselves in general as librarians, because in
smaller libraries librarians usually carry out a wide range of activities. In contrast,
Polish respondents were largely connected with schools, which may have been
influenced by the data collection. Respondents appreciated support in available
material and space, but the situation is not so favourable when they need more
specialized equipment, in particular, IT or assistance of an IT expert. Neverthe‐
less, various hardware and software is used often in teaching. The problems
perceived point to a need for better information literacy advocacy, which has para‐
doxically not been identified as a matter of interest for further education. The
reasons would be worth examining – whether librarians do not want to integrate ILE
into library activities or whether they perceive it as wasted effort without any
chance of success.

Information literacy lessons in the CR are often one-time activities (less so in
academic libraries), the focus of which is defined by library management or a coop‐
erating school. Librarians thus often cannot select the focus according to what they
identify as necessary or what corresponds to an information literacy standard. Only
Poland is exceptional, as nearly half of the respondents use an educational needs
analysis. The use of research for evaluation of lessons is also rather insufficient –
it is almost exclusively limited to the satisfaction level according to Kirkpatrick’s
model [32]. Respondents would like to change this; they are interested in training
in various research methods. Czech respondents strongly rely on questionnaires,
even though the impact thus identified is only on the level of opinions, not objec‐
tive impact. There is limited sharing of experience, which diminishes their impact
and leads to a situation where lessons about the same topics are repeatedly prepared
for different libraries.

Librarians continue to prefer the same teaching methods, in particular lecture
with individual work, which may be due to the demands of interactive teaching and
lack of certainty in didactics, but can be also caused by the fact that the librarians
do not necessarily know their target group well enough to adjust their teaching.
This situation is not in accordance with the trend of active and cooperative teaching
[14, 15, 17, 27], which promotes more critical thinking. Czech respondents show
an interest in development in didactics; they are probably aware of their insuffi‐
cient knowledge and would like to use other teaching methods. Librarians were also
interested in use of multimedia, which is in line with the interests of younger gener‐
ation [18].

Lessons are offered mainly on topics about which librarians feel certain, that is,
traditional topics dealing with obtaining information in the “right” ways, even
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though this mechanical approach has been criticized as going against creative
thinking [11, 12, 16]. Topics from the MIL Creation component appear less
frequently compared to the other topics; Slovakia is more progressive in this point.
The CR, on the other hand, puts more emphasis on information ethics and safety,
which may be ascribed to the activities of numerous non-library organizations and
library schools [33]. Inclusion of information safety is in line with the MIL Compe‐
tency Matrix [30] and foreign practice [29]. Respondents did not show much
interest in further education in MIL topics, which can be interpreted as a lack of
interest in achieving greater thematic diversification.

6 Conclusion

The exploratory study fulfilled the objectives and represents the first comparison
of ILE in V4 countries. This is only the first mapping that requires follow-up
studies based on the detected similarities and differences among and within coun‐
tries. Description of the current ILE showed that teaching librarians often stayed at
an intuitive or an externally directed approach and topics. Yet librarians trying for
evidence-based or theory-based practice were identified. The interest in personal
competency development of teaching librarians was similar. This showed the strong
potential and interest in improving ILE, although not for all librarians, but for
significant numbers of them. These librarians can be seen as early adopters. If they
will be encouraged to develop ILE according to current theory and research and
their practice improves, it will transfer to other librarians who currently remain with
the established approach for various reasons. Development of librarians can be
supported by library schools and organizations, as well as sharing experiences. All
of these supports are not limited to one country. There were many overlapping
results among countries, which indicated the portability of practices. Identified
differences in turn can be used to identify possible information sources when librar‐
ians want to develop in the direction already widespread in another country.
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Abstract. The continuing professional development of librarians is a require‐
ment imposed by the permanent progress of the knowledge society. In this
context, Universidade Aberta (Portuguese Open University) offers a post-grad‐
uate course in Library and Information Sciences for librarians. Being an e-
learning course based on a Learning Management System (LMS), it is expected
that the course not only develops information literacy (IL) and digital literacy
(DL) skills but also allows for the deepening of these skills due to the learning
environment itself. The aim of this study was to analyze students’ perception in
relation to their competences in IL and DL and the articulation between their
development and the virtual learning context. The adopted methodology was a
case study, through the application of a questionnaire, to students from the 2012
to 2015 editions of the course. The results show that at the end of the course,
students consider having significantly improved their IL and DL skills, which
directly influences their daily work practices.

Keywords: LIS education · E-learning · Information literacy · Digital literacy ·
Universidade Aberta · Portugal

1 Introduction

In the Portuguese Higher Education system, Universidade Aberta (Portuguese Open
University), with a history of nearly 30 years, is the only distance education public
university. This uniqueness requires a systematic investment in the continuous obser‐
vation, analysis and assessment of the adequacy of its courses in this teaching mode, as
this University uses a self created virtual pedagogical model, certified by prestigious
international bodies. This pedagogical model is based on four pillars: student-centered
learning, the primacy of flexibility, the primacy of interaction and the principle of digital
inclusion [1]. Conceived and implemented as a result of the Bologna process, this model
gives conceptual as well as functional support to new courses, keeping in mind the
changes that are occurring in the field of higher education and, in particular, of distance
education.
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The course under study is a post-graduate course in information sciences that aims
at the professional development of an adult population which works in this field. As
students are already in the job market, this post-graduation is designed for deepening
and critically reflecting on central issues to the practice of the profession. These two
aspects are particularly valued in this course, taking into account the rapid changes that
have been occurring in recent decades, with direct influence on the performance of
information professionals.

To understand the framework in which the study was performed, it is important to
characterize, albeit briefly, the course under review. This post-graduate degree is struc‐
tured around two essential components: a practical-theoretical component developed in
an e-learning environment (Moodle), and the other, mainly practical-reflective, which
is developed in a professional context. The aim of this course is to achieve an output
profile oriented towards the following aspects: (i) training of a professional who cares
about the social and technological changes and transformations that directly influence
his/her activity and the ability to reflect and to intervene appropriately in the working
context; (ii) training of a professional with skills to design, integrate and evaluate local
development projects, in the scientific areas of the course; (iii) training of a professional
with the ability to interact with peers on the availability to collaborate and share practices
and knowledge.

As a common denominator of the three referred aspects we identified the informa‐
tional and digital skills that information professionals should master. This article focuses
precisely on the analysis of students’ perceptions in relation to their competences in
information literacy (IL) and digital literacy (DL) and the articulation between its devel‐
opment and the virtual learning context.

2 Conceptual Background

2.1 Information Literacy and Digital Literacy in Library and Information
Science Education

In the information society the consolidation and constant update of knowledge is
required, making learning an ongoing effort throughout our lives. IL and DL allow for
this lifelong learning because they enable individuals at all stages of their lives to effec‐
tively search, evaluate, use and create information aiming at achieving their personal,
social, educational and professional goals, as a basic human right in a digital world while
promoting the social inclusion of all nations [2].

Broadly speaking, IL is a set of skills that allow a person to recognize when he/she
needs information and acting efficiently and effectively to obtain it. In this context, there
is the effort to identify an informational need, locate, acquire, and critically evaluate the
necessary information, organize, and incorporate it into the previously acquired knowl‐
edge base so that this information can result in a valid action. In this sense information
literate people are those who have learned how to learn. They know how to learn because
they know how knowledge is organized, how to find information, and how to use infor‐
mation in such a way that others can learn from them. They are people prepared for
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lifelong learning because they can always find the information needed for any task or
decision at hand [3].

DL is based on finding, organizing, evaluating, and creating information by using
digital technology. According to American Library Association (ALA) Digital Literacy
Taskforce, DL is the ability to use information and communication technologies to find,
evaluate, create, and communicate information, requiring both cognitive and technical
skills [4].

IL commonly embraces computer, internet, digital and media literacies all together
or individually but, as Koltay [5] referred, there seems to be an unanimity in considering
the former as the most adequate approach. The review of these concepts made by
Bawden [6] endorses the understanding that IL and e-literacy (digital literacy, informa‐
tion technology literacy, computer literacy) are two interconnected but diverse concepts.
The author related IL with content and communication and e-literacy with technological
infrastructure.

The role of libraries in the development of IL and DL is crucial because they have
a wide variety and quantity of information resources, information management systems
and trained staff, which are key actors in this process. With proper education and training,
information professionals are able to collect, evaluate, organize and provide access to
information. Having appropriate knowledge and skills, this trained staff is prepared to
be not only information and digitally literate but also able to teach IL and DL to others.
In Virkus’s opinion [7] for the librarians to be able to perform as suppliers of IL for the
community, they have to start by acquiring competences themselves and to have a chance
to continuously improve their skills.

This two-fold role is at the core of the discussion within IL when delivering IL
education to LIS students is under consideration. Developing student information abil‐
ities, either for their course work or for lifelong learning, reflects students’ needs as IL
‘consumers’. But a great number of LIS students are also going to be IL ‘producers’
when they graduate, since ‘teaching’ is now considered as part of the librarian’s profile.
As Inskip [8] said, “They [LIS students] therefore need ‘1. To be aware of information
literacy as a concept; 2. To become information literate themselves; 3. To learn about
some key aspects of teaching information literacy’”.

In fact, information professionals, working in all sorts of information services such
as university libraries, school libraries, or public libraries, often need to spend time
teaching strategies for selecting, accessing, and manipulating databases, distinguishing
resource formats (journal, magazine, and newspaper articles, books, free access internet
sources) and applying criteria for evaluating all these sources of information. This is
even more crucial due to the different ways and speed in which information is being
created, disseminated, located, and incorporated to create new knowledge.

According to Inskip [9], the knowledge, competences, and attributes needed to
successfully develop and deliver those interventions means LIS students are going to be
involved in teaching, marketing and promotion, software development, networking and
liaison, budgeting, and communication.

The increase of digital technologies available creates great opportunities to improve
quality, access, and equity in education and, as stated by Virkus [10], has influenced
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how LIS professionals are educated because students can learn anywhere, at any time,
following flexible and individualized pathways.

2.2 Library and Information Science Education and E-Learning

As previously mentioned, the post-graduation under analysis is an online course. It is
developed according to a pedagogical model based on the importance of flexibility and
interaction. The learning environment, although mediated through technology, values
the conversational dimension of learning and the building of a networking classroom.

Following these principles, the course is aligned with key trends with an impact on
Higher Education (HE), namely those presented by Horizon Reports (2014, 2015): some
of the major challenges pointed out in 2015 report [11] were the improvement of DL
and personalized learning. E-learning can materialize those challenges, as Information
and Communication Technologies (ICT) are at the centre of the process. The construc‐
tivist instructional design of this particular course can lead students towards a learning
experience that will enrich their knowledge and deepen their competences. In fact, as it
will be shown later in the results’ analysis, both the pedagogical and the technological
environment provide relevant opportunities for development in learning skills as well
as in content understanding. Therefore, distance education and e-learning emerge as an
important vehicle for librarians’ professional development not only because it allows
for more flexibility when working and studying at the same time, but also, and mainly,
because of the specific learning experience built in the virtual environment. This expe‐
rience is based on the stimulation of reflexive autonomy and collaborative participation
[12]. Another relevant dimension is related to the construction of a community of
inquiry, following the proposals of Swan, Garrison and Richardson [13].

3 Methodology

The case study method has been used by researchers from a wide range of disciplines
and has been gaining increased popularity in educational research in recent years. The
central feature of the case studies is the fact that these studies aim to achieve a holistic
understanding (systemic, integrated, and comprehensive) of the systems under analysis
[14]. Thus, this study falls within a mixed methodology and assumes an interpretative
approach [15].

Within this research method and to meet this study’s objectives, we have structured
a questionnaire with a set of closed questions that focused on the three areas of analysis
already referred to: training in information sciences; the e-learning education system;
IL and DL. Having these areas in mind, three sets of questions on the following areas
were presented: (1) motivation/reason for attending this course in information sciences;
(2) specific skills developed in e-learning; (3) level of proficiency in IL and DL.

The first two sets asked for prioritization of options, offered in closed answers (1 to
8 and 1 to 6 items, respectively), and the last set used a Lickert scale. The questionnaire
also included an open question where a review about the work done during the course
and the learning method (positive and negative aspects) were asked for. The
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questionnaire included other issues, but these three sets and the open question were the
items selected for analysis, within the scope of this paper.

4 Results and Discussion

Forty seven students participated in this study corresponding to 85.6% (11 male and 36
female) of those who have completed the four editions of the course (2011−12 to
2014−15). With regard to age distribution, the situation was as follows: 70.2% (n = 33)
were over 40 years old; 25% (n = 12) were between 30 and 40 years old and 4.2% (n = 2)
were under 30 years old.

Regarding professional experience, a large part of the students had quite a lot of
experience in the area of the course. With the exception of two respondents who did not
answer this question, the results were as follows: 44.5% (n = 20) had more than 10 years
of work experience; 31% (n = 14) had between 6 and 10 years and only 24.5% (n = 11)
had between 1 and 5 years of work experience.

Considering students’ previous experience in online education it was possible to
differentiate two sub-groups: while 63% (n = 29) had already had experience in e-
learning, 37% (n = 18) had no previous experience. This differentiating element had
implications on the answers to some of the questions.

4.1 Motivation

The first set of questions on the questionnaire aimed at assessing the motivations that
led these students to attend the course. From the eight given reasons, the need for
“professional skills” was the preferred option, revealing the concern for increasingly
improved performance in their professional activity. The desire for “personal valoriza‐
tion” and interest in “deepening theoretical knowledge” were close to equal in results
(14.9% and 14.7%, respectively). These choices show the recognition of the academic
knowledge while a process for self-valorization. In this sense, the learning factor
emerges as a strong reason for the continuation of studies in a formal system, though
not in attaining an academic degree, as is the case of this post-graduate course.

“Career progression” was the option that came in fourth place, which caused some
surprise since due to today’s Portuguese context (EU/IMF economic intervention in the
country since 2011) career progression is not achievable in the short-term. Having the
age level of the respondents as a reference, the valuation of this item can be explained
by today’s longer working life span. Thus, there is the possibility of a return to this
investment in a professional career that is, nowadays, longer. On the other hand, answers
to the open question revealed respondents’ desire to occupy other roles in the information
services, having as a means to this end the possibility of attending a course in this area
as a differentiating element in the assessment of their CV.

Those who chose the “online learning”, did it more due to the flexible nature of e-
learning (12.2%) than due to the valorization of this specific learning regimen when
compared to face-to-face education (9.3%). The valorization of flexibility appears both
in the group of respondents with experience in e-learning and in those without this
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experience. We can infer that since these respondents have a learning tradition in face-
to-face education, the previous online learning experience was not a negative one as
they have once more chosen this mode, yet it is motivated by the flexibility factor that
it enables.

Although “curriculum relevance” and “integration of professional practice compo‐
nent” items were less valued as reasons that influenced the choice for attending this
course, the content analysis done to the answers provided in the open question showed
a different perspective. In fact, at the end of the course, students pointed out the relevance
of the curricula structure as well as the benefits of developing work in a professional
context. This apparent contradiction shows that initial priorities changed by the end of
the course as students seemed to realize that curricula contents were also a value to be
considered.

4.2 Competences Developed in an E-Learning Environment

Considering student profiles for this course – professionals who already held knowledge
and competences in the information sciences field – it was particularly interesting to
analyze the achievements of this post-graduation in what refers to skills students consid‐
ered having further developed while using this pedagogical model. It should be empha‐
sized that these results will also have to be crossed with the online education experience
of the respondents, as what was assessed was the “development of skills”. Therefore,
the two groups departed from different competence levels.

As Table 1 shows, from the six listed skills, which are developed in a training
program based on e-learning, the competence that was pointed to as being more devel‐
oped was “critical thinking”. This fact is linked to the virtual pedagogical model and
confirms the relevance of the dynamics and pedagogical strategies developed by teachers
of the course. In fact, the virtual learning environment focuses on a permanent debate,
which requires critical thinking on the resources that are available. This practice, that
students must have, encourages reflective autonomy and collaborative participation,
being these key pedagogical dimensions to distance education today [11]. The most
commonly used strategies in the course, such as forum discussions and group work,
encourage individual and joint reflection, leading to the desired construction of knowl‐
edge necessary in the consolidation of a learning community.

Table 1. Most developed competences

Skills %
Critical thinking 19.2
Searching/retrieving information 18.6
Organizing ideas 17.5
Building knowledge together 15.7
Debating thematic contents 15.3
Sharing resources 13.7
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The skill “searching/retrieving information” came second and we can consequently
establish a relationship between the digital environment in which learning occurs and
with students showing an attitude of constant demand for resources in the environment
in which they are immersed, while learners.

As many of the interactions are in written form, students need to have previously
prepared them. As it is known, writing requires a clear organization of ideas and this is
a particularly sensitive point in the interaction among the elements of the group. If, in
face-to-face education, the oral component allows for some discursive disarticulation,
in written communication the competence “organizing ideas” is essential, and that is
why it was placed in the top three skills most developed in this form of learning.

“Building knowledge together” and “debating thematic contents” are two skills that
were evaluated with the same level of development, meaning that these two aspects are
closely related with the nature of the different curricular units.

The ability for “sharing resources”, a recurring action in e-learning, was the option
less valued which seems to indicate that it was the less developed skill. As this result
was not expected, we decided to analyze it taking into account the answers given by
each of the groups: (a) students who had attended online courses before and (b) students
who had never experienced this mode of learning. There was a distinctive behavior,
having the inexperienced group valued much more significantly the ability for “sharing
resources”: 2.8 average for group (a), and 5.2 average for group (b) in a scale between
1 (less developed) and 6 (most developed). This differentiation enables us to explain
that the level of development of this skill was evaluated by the experienced group (a),
probably already more skilled, as not having had a significant progression.

4.3 Development of IL and DL Competences

In the third area of this study, which deals with the perception of students regarding the
development of their skills in IL and DL, we can highlight the very positive valorization
of all items listed (see Table 2).

Table 2. Perceived development of IL and DL competences

Competencies 1
(No
evolution)

2 3 4 5
(Strong
evolution)

Using digital tools 5% 10% 20% 30% 35%
Searching/retrieving resources from Web 5% 0% 25% 35% 35%
Applying digital marketing strategies 0% 10% 15% 55% 20%
Evaluating quality/reliability of internet
resources

0% 5% 10% 50% 35%

Ethical use of information 5% 5% 15% 30% 45%
Interacting in virtual contexts 5% 0% 10% 45% 40%

These results are particularly significant in the context of this study, as they confirm
the underlying design perspective of this post-graduation course, as stated at the begin‐
ning of this paper. As it is an e-learning course based on a Learning Management System
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(LMS), it is expected that the course not only develops IL and DL but also enables the
deepening of these skills due to the learning environment itself.

As was expected, “interacting in virtual contexts” was one of the two most valued
abilities, together with “evaluating quality/reliability of web resources”, which is an
essential skill in the scientific area of this course. The “ethical use of information” was
also considered a crucial skill, and this is a subject that has a specific approach in the
“ambiance module” that precedes the beginning of the course.

The “searching/retrieving resources from the Web” ability was referred at the same
level as the skill “searching/retrieving information”, reflected in Table 1. The develop‐
ment of the ability for “applying digital marketing strategies” results mainly from a
curricular unit contents, being the evaluation of this skill closely related with the
academic success in that specific area. It is, thus, a more restricted skill, because it has
specific contents and purposes.

The ability for “using digital tools” was the lowest in percentage although the differ‐
ences between this result and those assigned to the other skills was small. Moodle plat‐
form, where the whole learning process takes place, is itself, a digital tool that includes
the virtual classroom of each curricular unit. The LMS offers a number of digital tools
such as wikis, web conference, resources for preparing questionnaires and quizzes,
which are used in the learning process with various purposes (collaborative work, simu‐
lation of digital libraries, e-marketing, web-seminar). The fact that these tools are inside
the Moodle platform, therefore easily accessible, could justify the value assigned to the
development of this skill, as these digital objects become common in the daily life of
this group, being either students or librarians.

Individual opinion on the course, asked for in the open question, confirmed and
reinforced, generically, the already identified strengths. The majority of the students’
feedback was about the need to develop skills to meet the new demands that arise in the
profession, as well as to deepen theoretical knowledge to enable them to develop projects
with more confidence. Although this mode of learning was a very positive experience,
it was the “flexibility” factor that was mentioned as an added value. The development
of autonomy in the learning process that is promoted by this model was also referred to.

Students also mentioned having developed other specific skills as a result of e-learning
such as more reflected interactions, which need some critical thinking instead of being present
as a listener in a traditional class. They also pointed out the development of the organization
and method ability, particularly in times that required individual study, before participating in
the discussion forums. The usage and mastery of new technologies was a recurring comment
in this open question, associated with the importance given to the evaluation of the existing
resources on the web, in order to verify their reliability. This is a very important point, on the
one hand, for anyone who is attending a course that uses exclusively digital learning resources,
and, on the other, to whom is in charge of libraries and has the collections’ development and
management as a duty. It was also emphasized as positive the fact that the group worked as a
learning community, and that it could, in the future, turn into a community of practice, because
the current interactions were already close to the dynamics of these communities that work in
virtual environments.
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5 Conclusions

The results obtained show that at the end of the course, students, most of them already
inserted in the libraries’ labor market, consider having significantly improved their IL
and DL skills, which directly influences their daily work practices. We can add that there
was a consistency of results taking into account that, in this study, respondents from the
four editions of the course were involved. Therefore, the several editions of the course
were not a significant variable, as already stated in another study involving the analysis
of other parts of the questionnaire in use [16].

In relation to the design of the course, it was considered that it promotes the creation
of virtual learning communities, in which the levels of interaction and sharing of ideas
have a significant weight. This situation provides, according to respondents, more
diverse and better quality experiences, also representing a factor of motivation for the
student/librarian [17]. Respondents’ answers also revealed that learning in a virtual
community significantly develops the ability to interact in virtual contexts.

Learning within the e-learning model, designed, and implemented in Universidade
Aberta, improved skills for critical thinking and promoted the joint construction of
knowledge. As a conclusion we can say that the design of the course and the environment
in which it was developed contributed significantly to a better performance of students
in their workplaces. Furthermore, we can also say that, as librarians, these professionals
deal directly with information, including information in digital format, and this training
was relevant to particularly potentiate the development of DL.
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Abstract. Guided Inquiry (GI) is “a way of thinking, learning and teaching that
changes the culture of the classroom into a collaborative inquiry community” [1, p.
xiii]. GI tasks and scaffolding are emerging in American and Australian contexts,
based on the ISP and GID processes. However, there is a need for research in schools
on the ways students use and transfer the GID process. This mixed methods study
investigated the use and transfer of the GID process for Year 7 students in an all girls’
Catholic school in a capital city in Australia as they engaged in two projects in History
and Geography. Overall, findings indicate that students were able to improve their
practice of the GID process from the first project to the second and that they felt more
confident using it the second time. They also show diverse interpretations and pref‐
erences towards integral elements of GI including choice of research topic.

Keywords: Guided inquiry · Information search process · Guided inquiry design
process · Reflection · Inquiry circles

1 Introduction

1.1 Information Literacy

While recognising the variety of approaches to information literacy [2–4], for the
purposes of this paper, our understandings are informed by the GI approach to infor‐
mation literacy, which presupposes a “… holistic approach to information literacy that
prepares students for the reflective thinking that leads to wise information seeking and
use in the dynamic global information environment” [5, p. 97]. The definition of infor‐
mation literacy proffered by Kuhlthau in her keynote address at the European Conference
on Information Literacy (ECIL) in 2015 builds on Bruce [2] and underlies this paper,
that is, “Information literacy is the ability to use information to construct knowledge for
wise action” [6]. Defined thus, information literacy powers the essential information to
knowledge journey which is the aim of GI.

GI theory and practice is developing rapidly from the work of Kuhlthau, Maniotes
and Caspari [1, 7] into a fully-fledged pedagogy, which originates from Kuhlthau’s
Information Search Process (ISP), and is enriched by its mirror image, the Guided
Inquiry Design (GID) process, and the concept of Third Space [7, 8]. Third Space links
the world of the student (first space) and the curriculum (second space) in order to create
a third space where learning is motivated by curiosity and interest. ISP has a strong body
of research supporting its practice in information seeking behaviours [9–17]. GI has
characteristics of Fullan’s “deep learning” [18] where students lead the direction of their
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own learning, with its focus on Third Space [7, 8], developing inquiry questions, working
in inquiry circles, and using continuous reflection to develop metacognition. However,
there is a need for empirical research into the ways in which students engage with and
transfer the GID process and skills. ISP is a research model with challenging termi‐
nology. It refers to the way an individual researcher thinks, acts and feels when motivated
by interest. GID is intended to be used by learning teams to create, schedule, implement,
and assess an inquiry unit. It also describes what the inquiry community (the class) is
doing at any given point, while giving students simple verbs to describe the stages in
their process including Open, Immerse, Explore, Identify, Gather, Create and Share, and
Evaluate.

Some developments in GI theory and practice focus on Third space [8]. Other
concepts elaborated on in recent GI publications [1, 7] include focusing student research
in inquiry learning, branded GI. Features of the emerging GI pedagogy include:

• Leadership from a learning team of teachers/teacher librarians and specialist teachers;
• Five types of learning – (Information literacy, learning how to learn, curriculum

content, literacy competence and social skills);
• Six Cs of construction (Collaborate, Converse, Compose, Choose, Chart, Continue);
• Concepts-based information literacy curriculum based on three tightly elaborated

central concepts:
• Organized information provides access to facts, ideas and multiple perspectives,
• Valuable information prompts curiosity, reflection and enlightenment, and
• thoughtfully interpreting information over time leads to deep learning [7, pp. 74–

77]; and
• A set of inquiry tools – Inquiry community/inquiry circles/inquiry charts, journals

and logs.

The research described in this paper employed these concepts in the design and imple‐
mentation of two GI units utilizing the stages of the GID process.

1.2 Research Questions

The purpose of this study was twofold. First, the researchers sought to investigate how
students interpreted and used the GID process whilst engaged in a research unit in history
or geography. Second, researchers examined the students’ transfer of the GID process
and skills to the second unit in the opposite subject. The two specific research questions
were addressed across the year in two phases:

1. How do students interpret and use the GI process whilst engaged in a research
project? (Phase 1 & 2)

2. How do students transfer the GI process to another similar research project later in
the year? (Phase 2)
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2 Methodology

Using a mixed methods design [19], the research was completed in two phases at the
end of each semester in 2015. Quantitative data included marks from research booklets
documenting the students’ GI process and reflections throughout their projects as well
as marks from their final projects for both units. Qualitative data included two focus
group interviews conducted at the end of each project, students’ comments in their
research booklets, and comments about the process of the students made by the teacher
librarians whilst marking the research booklets.

2.1 Setting and Participants

This study was conducted at a Catholic, independent, girls’ school in a capital city in
Australia. The school is not selective on ability, but may be economically selective, in
that enrolment is keenly sought amongst a population of committed ex-students and
parents who are professionals. It is moderately expensive to attend, and has a clear ethos
centred in the belief that women can excel, with an emphasis on social concern and
student leadership.

All 127 students in Year 7 were invited to participate in this study as all girls took
part in the two GI units across 2015. Half of the class were enrolled in History in semester
1, and the other half enrolled in Geography. In the second semester, those who had taken
History in semester 1, took Geography, and vice versa. Thirty-three students volunteered
to take part in this research, participating by allowing researcher access to their two
research booklets completed in the two GIs and documenting their information process
and reflections through the unit of work. Additionally, they undertook two focus group
interviews, one at the end of the first GI unit (Phase 1) and one at the end of the second
GI unit (Phase 2). Complete data was collected from 15 students; the students chose
their own pseudonyms.

2.2 The GI Units

The two GI units included research projects focused on important aspects of the History
and Geography curricula. The Geography inquiry communities (classes, teachers and
TLs) explored World Heritage Sites together while their History counterparts’ inquiry
investigated New Kingdom Egypt. The overarching inquiry questions included for
Geography, Why is it important to know about and cherish World Heritage Sites? and
for History, Why was New Kingdom Egypt a golden period in ancient history? Students
undertook identical steps throughout the eight stages of the GID process in the two
inquiry projects. This progression is described in Table 1.

Students were introduced to the GID process by teacher librarians, and posters of
the process were displayed prominently in libraries and classrooms to remind students
of the GID stages. Students were assisted throughout the process by a learning team
consisting of class teachers, and teacher librarians. Feedback was provided by teacher
librarians on the first and second research booklets. The research booklets the students
completed while engaged in the GID process documented these steps and provided
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scaffolds to help the girls stay on task. They had brief descriptions of each of the stages
and offered blank spaces for reflection and note-taking during the process.

Table 1. Activities within the GI units

Stages Activities
Open Engaging with the inquiry
Immerse Viewing/listening to teacher-led content
Explore Investigating broadly on topic
Identify Joining an inquiry circle interested in the same

aspect and exploring together to find
intriguing information, finding a focus, and
creating an inquiry question

Gather Sharing the work of deep searching to find the
answer to the inquiry question, and of
notetaking and recording a bibliography

Create and Share Creating a mind map of the answer to the
inquiry circle’s inquiry questions
Jigsaw group discussions to share their
information on their parts of the topic
Answering the overarching question of the GI
in an essay using the PEEL method (an
organisational scaffold- Point, Evidence,
Explanation, Link)

Evaluate Concluding with reflections on achievements
and thoughts on process

The research booklets were filled in by all students, and constituted 50% of the grades
students achieved in History and Geography for the two projects.

2.3 Focus Groups

After the completion of each unit, the researchers conducted the focus groups. Approx‐
imately five to ten students at a time participated in each 20–30 min focus group inter‐
view after the research projects in the first and second semester of the 2015 school year.
As the inquiry units were the first time the students had used the GID process, the first
focus group interview guide asked them to consider the different activities within each
of the GID stages and how they felt these activities contributed to their overall learning
in addressing their individual inquiry questions. This first focus group was focused on
the first research question investigating students’ interpretations and use of the GID
process. The second focus group interview was less structured to allow students more
freedom in their reflections about the GID process and targeted the second research
question inquiring about the participants’ transfer from the first to the second unit.

We used a deductive approach [19] to analysing transcripts from the focus group
interviews, with each researcher reading the transcript and noting potential themes and
patterns, then discussing together what these common themes might be. The questions
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from the interviews served as general organising structures, but other themes emerged
as students reflected, particularly in the second focus group. As freedom of choice and
room to explore are hallmarks of GI [7], it was suitable for us to allow the themes to
emerge naturally from discussion. As a result of this process, the following codes devel‐
oped as shown and defined in Table 2, organised by research question.The findings are
discussed using these codes and relevant sub codes addressing each research question.

Table 2. Codes from the Data Analysis

Research
questions

Codes Definitions & Sub codes

1 Stages Referring to the use of stages as a whole part of the overall process
Noting positive and negative aspects to specific stages

Choice Being able to choose research topics and design inquiry questions
for personal interest

Rewards Indicating rewards from gaining experience in GI to take away
including:
Learning for learning’s sake
Elements of fun in learning
Using skills for future learning

Reflection Commenting on the use of reflections throughout and culminating
the GI process

2 Change Referring to use of GID process
Use of GI tools – Inquiry logs (notetaking) and charts (mind map)

Transfer Being able to transfer learning about GID process
From History to Geography, or vice versa
To future assignments and learning

Preferences Indicating match between GID and own learning preferences

3 Findings

3.1 Interpreting and Using the GI Process

The first research question was exploratory in nature, eliciting students’ perceptions on
how they interpreted and used the GID process during the two units. Emergent themes
from the focus group interviews included the stages of GID, the idea of choice, rewards,
and reflection.

Stages of the GI Process. During the focus group interviews, students noted the
usefulness of the stages of the GID process and having it broken down into steps. Freddo
noted that it is “like stickers in your brain,” an effective visual cue for the GID. Madalyn
explained that the division of the stages “help[ed her] to organise and set out each
section” of the project. She said, “I am splitting it up so I can get each little part done
as efficiently as possible.”
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Participants reflected on specific stages of the GID process, and their impact. The
Open and Immerse stages were noted as valuable as they allowed students to get inter‐
ested in the broader area of their topics. Sleeping Beauty noted that the Immerse stage
“helped me reflect on what I already knew…[and]…what to go for.” Having time to get
an idea of the broad scope of the topic and then finding a subtopic is an interesting feature
of GI. The latter stages Create and Share were also identified as important by Eternity,
“because you could get to find out about more, not just your area of focus…I found that
really fun.”

Choice. Allowing students choice of an aspect of the topic to pursue and following
their own interests is a central part of GI, an aspect that was muddied in the first GI by
some teachers allocating areas of the topics without allowing choice, therefore prede‐
termining membership of inquiry circles and inquiry questions. By the second run of
the units, teachers understood much better that free choice of sub topic and inquiry
question is essential to student engagement, and the impact of Third Space (where
students’ interests are aligned with curriculum) on student engagement. Students were
clear that choice to research personal interests is an essential part of successful research.
Sleeping Beauty’s comment that “creating your own question meant we could kind of
explore our interests and decide what we wanted to find out about those places” indicates
how important personal choice was to her.

Students echoed these sentiments in regards to creating their own inquiry question.
Cinderella noted that, “it was good that we were able to make our own [question] because
sometimes that can make more sense than what you are given because it is what you
think rather than what you are told to.” Sleeping Beauty felt similar sentiments in saying,
“I found that creating your own question meant we could kind of explore our interests
and decide what we wanted to find out about those places.” The comments from Sleeping
Beauty and Cinderella were further expounded by Dudley’s comment:

So I think it’s a really great idea that we get to choose what we want to learn about that particular
topic instead of just being given the question. You can kind of interpret it in the way you want.
I think we should be allowed to change our question if we find you can’t get the answer.

Rewards. Rewards arising from the GID process centred on aspects of learning –
learning for interest and fun and learning new skills for future assignments. Poseidon
thought that the Gathering stage of the GI process was quite rewarding in order to gain
a “deeper understanding of…what…we were researching” and to learn “more about
World Heritage Sites as a whole as well as the individual one” they each chose.

Rewards also included developing skills from this GI to use in future research tasks,
noting particularly searching skills and resources to use in future tasks. Ariel and Hawaii
101 both noted enjoyed using primary sources in their research, and would like to do
this again. Ariel thought that primary sources were “interesting” and “not something
you would usually think about putting in your essay” while Hawaii 101said that
“[primary sources] actually have a whole lot of different information.” Royal
commented on the skills she learnt in searching, and using specific sources she did not
know about before (particularly Destiny Quest, the new library catalogue.)
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I found many more websites and things I could look at in other subjects as well so not just history
and this area but I’ve learnt to do it in English and other subjects, and learning about more reliable
sources.

Building searching skills and evaluating sources are essential skills for lifelong
learning, the ultimate goal of GI.

Reflection. Another theme prominent in focus group discussions and the research
booklets was the use of reflection. Students reflected during the process in order to further
understand their own learning and to seek feedback from the learning team. At the end
of the GI, students reflected on their completed research, looking at what they learnt and
what they will take from this experience to their next assignment.

Focus in the discussion groups was on placement of reflection in the stages, partic‐
ularly whether or not they preferred reflecting during or after an assignment. Sleeping
Beauty notes, “I find that reflecting during the process is easier than reflecting at the end,
because when you reflect at the end, you can’t really remember what you did at the start.”
Conversely, other students showed a preference for reflection at the end of the project
as a way to wrap it all up together. As Anastasia says, “I liked reflecting at the end,
because…really Guided Inquiry, you can’t do one step without doing the rest of them
so the reflecting on the whole process kind of brought the whole thing together.”
Madalyn felt the same way and her comment particularly singles out the GI process as
empowering her to become a reflective learner:

Well, before I did the GI, I didn’t really do reflections but now I think, I like doing them at the
end because it’s thinking back to what you’ve done and at the end of an assignment, it’s kind of
just ok I finished now just what did I do? What worked, what didn’t for next time? So it’s kind
of reflection for me.

There were some who did not like reflecting. Holly Bell felt reflection was
“annoying” and did not understand its value in developing metacognition. Eternity was
vocal in aligning reflecting with therapy, an interesting conclusion:

I also really, really dislike reflecting mainly because I think it’s totally therapeutic and I don’t
like those sort of things that you get in a therapy session… oh, now reflect on how you are
feeling… No! No, that was one of the things I didn’t like…

This comment highlights the fact that past experiences of researching and reflecting
can colour the experience of research (and in this case, GI) in a negative light, also
indicating how different learners can be in their approach to research. The data noted
here reinforces the importance of explaining the GID process clearly at the beginning,
specifically including why reflection is a good thing in helping the student understand
their own ways of learning.

3.2 Transfer of GI Process

The second research question sought to investigate how the students transferred their
skills from the first GI unit to the second. Process marks were allocated to students by
teacher librarians, in a process involving reading the research booklets for the first and
second GI and applying marking criteria. Process marks improved from an average of
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19/25 marks for the 15 students to an average of 21.8/25 marks, an increase of 2.8 marks.
This increase suggests increased engagement and fluency with the GID process in the
second GI unit and is further supported from the focus group interviews. Eternity said,
referring to using the GID process the second time: “I thought it was a bit easier because
let’s admit it, lots of things are easier the second time around, like tying your shoe laces.”

Comments made by teacher librarians on the second GI project show detail on
students scoring the highest marks (Eternity) and the lowest marks (Hazel Grace). Eter‐
nity was a thoughtful member of the focus group, who showed herself as one confident
of her own research process, and of the opinion that there are too many stages in the
GID process. She scored 21/25 marks for her process booklet on the second GI unit, an
improvement of 4 marks from the first GI unit. The teacher librarian who marked her
assignment noted, “You’ve shown yourself to be a thorough researcher in this your
second Guided Inquiry. You are perceptive about your own learning process, showing
yourself as a fluent reflector.”

Conversely, Hazel Grace reported feeling inadequate and anxious in her inquiry
circle (a pair) for the second GI. Her process mark actually went down five marks from
19/25 in the first GI project to 14/25 in the second GI project, one of only three students
who decreased in total marks. This decrease raises a question about the effect of
membership of inquiry circles on student process. The teacher librarian who marked her
assignment commented:

You need to develop your inquiry skills further in developing an inquiry question, and then using
it in your notes. You had some issues with working in your inquiry circle, and need to be more
confident of your own abilities. You seemed to run out of energy towards the end.

Change in Understanding and Use of GID Stages. The participants indicated varying
understandings in using the tools and stages of the GID process in their research.

Use of Inquiry Log (Notetaking). An unexpected idea related to the GI tools was with
the use of the inquiry log to aid in notetaking. Some students noted a perception they
can not really learn (described by them using the term “memorise”) unless they hand‐
write notes, not type them. It was interesting that students felt they had to memorise at
all, because it was not part of the GI unit or process. It may be because the culminating
activity to both GIs was a written response under exam conditions, answering the over‐
arching inquiry questions. Hawaii 101 said:

I thought the note taking was really good because when you type, you don’t really memorise it
- it’s a scientific fact. When you type you don’t remember it, but when you write you do which
I thought was way better. We got told that in Science.

Inquiry Chart (Mind map). Students also noted the usefulness of the mind maps they
created in the Create and Share stage which were a visual representation of the infor‐
mation they had collected for the project. Hazel Grace commented:

My partner and I utilised the mind map very well. We had to split it into two sections to answer
our question, one for our natural site and one for our cultural site and it just organised things so
well and worked better for us to answer our question.
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Transfer from Subjects. Despite differing opinions and timing of the subjects the
students engaged in their GI projects, overall, students reported that it was easier to use
the GID process in the second go, no matter if they took history or geography. This was
noted as being related to the effect of repetition of the GID process. Eternity sums this
up this eloquently:

Because we had done it before, I had already established the skills that were needed to finish the
GI process so I already had a bit of practice from the history and so when it came to the geography,
I was able to use my learning from that in this one. I thought it was a bit easier because let’s
admit it, lots of things are easier the second time around, like tying your shoe laces.

To Future Assignments. Because students did not develop facility with the names of
the stages of the GID, but rather associated stages with the activities that happened at
each stage, responses on what they would take to future assignments focused on the
actual tasks completed during the project including notetaking, recording sources,
Jigsaw and PEEL. Students also noted developing stronger organisational skills from
using the GI process and the booklets.

Preference. There were some responses indicating a match between personal prefer‐
ences for learning and using important elements of GI. Madalyn was a student who made
such a connection, reflecting that:

…it helps me to organise and set out each section of my work so when I get an assignment I’m
not sure looking at one big block of work and doing it all at once, I am splitting it up so I can
get each little part done as efficiently as possible.

Ariel also revealed good feelings towards the activities and learning in GI, musing that:

I really liked the GI actually, I found it was really refined. Well the second time around, but so
using it to create questions and stuff that I feel as if, it’s more the way to kind of be a part of it…
makes you feel more connected to the project.

3.3 Limitations

There are inherent limitations to these findings due to the school environment and aspects
of the research design and implementation. First, teachers had limited knowledge and
understanding of GI, which led to some classes in the first GI being allocated topics and
inquiry questions, thus taking away the element of freedom of choice so important to
GI. This has subsequently been addressed with professional development sessions for
the teachers and teacher librarians to enhance their practice and for future research with
this group. Further, after the two GI units were completed, it became evident that a lack
of collaboration in the design of the tasks between teachers and teacher librarians created
a lack of teacher ownership for the unit. New GI tasks at the school, the subject of further
CSU research, are currently underway and have been collaboratively designed by the
teaching and researcher team. Further, there are inherent limitations in generalising the
data from this study to other populations of students, specifically notable is the general
high academic motivation of students at this school, an all girls’ independent Catholic
school in an affluent suburb of a capital city in Australia. It would be interesting to carry
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out a similar study in a school with dissimilar demographics and reputation to better
gauge the effect of school setting.

4 Conclusions

Rich qualitative responses to both of our research questions have been tabled, indicating
that students found the first run of the GI confusing and difficult, probably resulting from
a less than perfect understanding of the process and activities, on the part of both teachers
and students. However, there was clear indication that most students improved in their
use of the GI process from the first to the second GI, possibly from the effects of repe‐
tition. Students displayed much more understanding of the elements of the task in the
second GI. There is, however, no evidence to show that they understood that the GI
process is intrinsic to research, as there were comments about wanting to leave various
stages out and adjusting it to their own research style. It is clear that students need further
input and teaching on the process itself, as instinctive information seeking and handling
behaviour.

The way forward for this school lies in further professional development for teachers
and TLs, and more input for students on the GID process. Future tasks need to be created
by the teaching team collaboratively, to foster shared ownership of the GI, and to ensure
that student choice of the topic, as well as the freedom to create the inquiry question at
the base of the inquiry unit. With these integral elements of GI incorporated into forth‐
coming units, students will be empowered to further develop their information literacy
skills by repeated practice of taking charge of the direction of their own learning.
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Abstract. This paper presents results of an explorative study on perceived merits
of contemporary holistic approaches to designing information literacy instruction
in a university setting. Seven teachers in educational sciences evaluated their
premaster’s course on conducting a literature review designed according to a
modern design approach, named Four-Component Instructional Design (4C/ID).
They noted their perceptions on course quality by means of a standardized course
evaluation questionnaire and a SWOT analysis. Results of the questionnaire
showed that teachers were positive on whole-task information literacy instruction,
confirming the results of an earlier study on 4C/ID-caused instructional effects.
The SWOT analysis indicated that teachers recognized the value of applied
4C/ID principles like whole-task-centeredness, structured guidance, and scaf‐
folding. We added suggestions on enhancing the positive effects of whole-task
instructional design based on identified educational weaknesses such as relatively
poor constructive alignment and threats such as imperfect curriculum coher‐
ence.

Keywords: Information literacy · Instructional design · Whole-task models · 4C/ID-
model · University teachers

1 Introduction

Contemporary approaches to the design of instruction for complex skills learning aim
at developing sequences of whole, authenticity-based learning tasks [1–3]. The rationale
behind this view on instructional design says that transfer of learning is enhanced when
constituents of a complex skill (i.e., the underlying skills, knowledge, and attitudes) are
learned in conjunction with each other. As such, the instruction handles persistent
educational problems like compartmentalization of instructional materials, fragmenta‐
tion of learning, and the transfer paradox [4]. Problems like these have been recognized
in higher information literacy (IL) education but, as of yet, have not resulted in large-
scale implementations of well-integrated whole task-centered instruction in curricula
[5]. Although coherent IL-programs emerge [6, 7], it is still the compartmentalized,
fragmented ‘one-shot’ IL-instruction that dominates the university learning landscape
[5]. Past research shows that students benefit from whole task-centered instruction [8–
10]. However, this research and ensuing good practice mainly stems from domains other
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than IL such as statistics education [11], science education [12], and medical education
[13]. In order to validate findings from other disciplines, we initiated a research project
in the domain of university IL-instruction. In that project we explored the effects of the
whole task approach on learning how to conduct a literature review, a central IL-skill
in academia.

We developed an IL-course (see [15], for a blueprint of the course) following the
Four-Component Instructional Design (4C/ID) model of Van Merriënboer [4, 14], one
of the most praised models for designing whole-task instruction [3]. An earlier study
showed that the new 4C/ID-based course was effective as all students passed it [15].
Besides, students rated highly course features like whole learning tasks, guidance, and
feedback, all indicators of good quality. However, we questioned the efficiency of the
course as time on task was relatively high. The present study builds on these findings
and analyses in-depth course characteristics that might affect course effectivity and
efficiency. In order to triangulate findings presented in the previous study [15], we
decided to focus on the teachers’ perspectives on course quality. Since teachers are
pivotal in the educational process, we expected them to provide unique insight in the
nature and quality of the whole-task instruction they delivered [16].

We used a standard course evaluation questionnaire from the Open University of the
Netherlands [17] to measure the teachers’ views on course quality (i.e., studiability,
feasibility, and practicability) as stated in Research Question (RQ) 1. Questions focused
on (perceived) quality of course constituents, instructional guidance, and instructional
support. Instruments like these are frequently used for research purposes [15]. Since we
used the same instrument to measure students’ perceptions on course quality in the
earlier study, it was possible to compare students’ and teachers’ views as stated in
Research Question (RQ) 2. This comparison is of value for instructional designers as it
contrasts perceptions of ‘consumers’ (i.e., students) and ‘producers’ (i.e., teachers) of
whole-task instruction, two important groups of actors in the educational process [18].
In addition, it contributes to a comprehensive 360 degree overview of course quality
aspects. We added an analysis of strengths, weaknesses, opportunities, and threats
(SWOT), as stated in Research Question (RQ) 3 to analyze the course quality aspects
in depth. This type of analysis is increasingly used in education to systematically explore
various constituents of instructional quality and to provide information for quality
improvement [19, 20].

In sum, our study aimed to reveal teacher perceptions on the quality of whole task-
centered IL-instruction. We compared findings with a previous study on student percep‐
tions and scrutinized strengths, weaknesses, opportunities, and threats of the IL-course
by means of a SWOT-analysis. The research questions were as follows:

• RQ1: How do teachers perceive the quality of whole task-centered instruction?
• RQ2: Does perceived quality differ between teachers and students?
• RQ3: What are important strengths, weaknesses, opportunities, and threats of the IL-

course that relate to course quality?

We analyzed answers to these questions to determine the usefulness of the 4C/ID-model
to design high quality whole task-centered IL-instruction.
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2 Method

2.1 Participants

Seven university teachers of the distance premaster’s program in Educational Sciences
at the Open University of the Netherlands (OUNL) participated in this study
(Mage = 41.9, SD = 8.7; 4 male). At the time of the data collection, each teacher had
supervised, on average, 46 students in the literature review course (M = 45.9, SD = 24.7;
Mdn = 55). Teachers considered themselves expert on information literacy (M = 8.1 on
a 10-point scale; SD = 1.6) and advanced beginners in instructional design (M = 6.3;
SD = 2.6) and the 4C/ID-model (M = 6.00; SD = 2.6). Three teachers had previously
applied the 4C/ID-model to design instruction.

2.2 Materials

Course. The online course, ‘Information skills for social scientists,’ is part of the
premaster’s program in Educational Sciences of the OUNL. It teaches the fundamentals
of conducting a literature review through a sequence of five learning tasks. The learning
tasks are based on authentic tasks and feature the full process of conducting a literature
review. Therefore, students learn the process from defining research questions to
presenting the results of the review in a paper. The completion strategy is applied to
guide students through the sequence of tasks [21, 22]. This means that students gradually
practice steps of the literature review task by themselves. Since this is done in reverse
order this guidance principle is called ‘backward fading’ [15, 23]. Table 1 presents the
structure of the course and the application of the completion strategy to guide the
learning process. For detailed information on the blueprint of the course we refer to
Wopereis et al. [15]. The course is presented to the students in OpenU, an institutional
learning and working environment of the OUNL [24].

Table 1. Course overview
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SEIN Questionnaire. The SEIN questionnaire is a course evaluation instrument used
within the OUNL [17] that students complete after a course has ended. It includes
multiple choice, rating, and open questions that record student perceptions of course
quality (e.g., studiability, feasibility, and practicability) and time on task. Rating ques‐
tions focus on the perceived quality of course constituents, instructional guidance, and
instrumental support. Open questions are aimed at revealing strengths and weaknesses
of these elements.

SWOT Questionnaire. The SWOT questionnaire aims at revealing strengths, weak‐
nesses, opportunities, and threats [19, 20] that relate to the literature review course. It
consists of four prompting questions related to the four constituents of a SWOT analysis.
The format of each question was: “Mention {strengths, weaknesses, opportunities,
threats} of the course. If possible make a distinction between issues related to the design,
development, and implementation of the course.” The questionnaire asks demographic
questions as well as questions related to information literacy expertise and instructional
design expertise.

2.3 Procedure

Teachers filled in both the SEIN and the SWOT questionnaire individually. We used
SPSS to analyze the SEIN data. As these data were not normally distributed, a Mann-
Whitney test was used to compare scores of teachers and students. We followed a
thematic open coding procedure to analyze the SWOT data [19]. The first and second
author of this paper clustered the teachers’ responses individually. Subsequently, they
compared and discussed results of both clusterings in order to reach full agreement on
themes.

3 Results

We examined (a) teachers’ perceived course quality, (b) teacher-student differences
related to perceived quality, and (c) course strengths, weaknesses, opportunities, and
threats to determine the suitability of the holistic approach to designing IL instruction.
We present the results in that order.

3.1 Perceived Course Quality

The overall rating for the course was 6.9 (SD = .9) on a scale of 1 to 10. Teachers praised
the scientific and practical orientation of the course and considered the course chal‐
lenging for students (see Table 2, first column).

Table 3 shows the teachers’ ratings and students’ ratings for distinctive course
features measured by the SEIN questionnaire. Respondents appreciated course constit‐
uents such as ‘learning tasks’, ‘assessment task’, ‘supportive information’, and ‘teacher
support’. They rated forum use low.
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Table 2. Opinion on global course features by teachers (n = 7) and students (n = 48).

Statement Agreement on statement (in %)
Teachers Students

Practical level of the course is adequate 100 98
Scientific level of the course is adequate 100 98
Course is challenging 100 81
Learning goals are met 100 100

Table 3. Ratings course constituents (scale 1 to 10; 1 = poor, 10 = excellent) by teachers (n = 7)
and students (n = 48).

Mean Mode Skewness
Teacher Student Teacher Student Teacher Student

Course
overall

6.9 (0.9) 7.4 (0.9) 6 8 0.4 −0.5

Learning
tasks

6.7 (1.3) 7.4 (1.1) 7 7 −0.7 −0.5

Assessment
task

7.0 (1.0) 7.6 (1.0) 7 8 −1.4 −0.5

Supportive
info

6.4 (1.1) 7.1 (1.1) 7 7 −0.2 −1.5

Teacher
support

6.7 (1.4) 7.9 (1.3) 8 9 −0.4 −0.3

DLWE
(OpenU)

7.1 (0.4) 7.4 (0.9) 7 7 2.6 0.3

Forum 5.4 (2.3) 6.2 (1.5) 6 7 −1.3 −1.3

Note: Standard deviations between brackets; DLWE = digital learning and working environment.

3.2 Differences on Course Quality

Mann-Whitney tests on teachers’ and students’ ratings (see Table 3) showed a difference
only on perceived teacher support (i.e., cognitive feedback). Students rated teacher
support more highly (Mdn = 8) than teachers (Mdn = 7), U = 90.5, p = 0.045, r = −0.27.
Figure 1 presents a bihistogram of the distribution of the ratings. It shows that the seven
teachers had different opinions on the quality of this variable. Interestingly, the teachers
who were more involved in the design of the course seemed to be more positive on the
feedback than the teachers who served merely as instructors and coaches.

3.3 SWOT Analysis

The teachers generated 63 statements, identifying 16 strengths, 24 weaknesses, 11 opportu‐
nities, and 12 threats. Analysis of statements resulted in 4 main themes about strengths, 4
about weaknesses, 3 about opportunities, and 3 about threats. Table 4 presents the main
themes for each SWOT category.
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Table 4. Main themes SWOT analysis.

Strengths (n = 16). Main themes: Weaknesses (n = 24): Main themes:
• Whole task approach. Students learn the
complex skill by solving authentic ‘whole-
task’ problems
• Scaffolding. Gradually decreasing
instructional support and guidance and
increasing self-activation
• Guidance. The learning process is guided by
partially completed process work sheets
• Feedback. Students receive extensive
cognitive feedback on task performance after
the fourth learning task

• Constructive alignment. No perfect
alignment between learning goals, content, and
assessment
• Curriculum coherence. Skills like reading
and writing (academic) texts are wrongly
considered prior knowledge
• Materials update. Adapting course materials
can be costly and labor-intensive when
specialist skills are lacking
• Feedback. Cognitive feedback on the fourth
task is labor-intensive

Opportunities (n = 11); Main themes: Threats (n = 12): Main themes:
• IL skills education. Course might be a starting
point for the development of a learning-
teaching trajectory for learning (academic) IL
skills
• Academic skills education. Integrating
(academic) IL skills into a broad academic
skills curriculum
• Collaborative learning. To improve learning
and to address problems related to scalability
CSCL-formats could be implemented

• Plagiarism. The open nature of the course
makes it possible to exchange and copy student
work
• Scalability. An increase of students might
hamper adequate teacher support (i.e.,
providing feedback)
• Curriculum coherence. Autonomy of teacher
teams may result in poorly aligned curricula

We identified four main themes related to strengths. They all related to distinctive design
guidelines of the 4C/ID-model. The first theme emphasized the importance of whole,
authentic tasks as points of departure in the design process. One teacher, for instance, stated
that “[in the course] students practice the systematic approach to problem solving [i.e.
conducting a literature review] in its entirety.” The second theme aimed at course structure
and stressed that instructional support within a sequence of learning tasks should decrease

Fig. 1. Bihistogram ratings for teacher support
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over time. A teacher said: “Throughout the course the students increasingly perform parts
of the whole task themselves.” The third theme underlined the importance to apply process
worksheets to learn the complex literature review skill. A concise teacher statement on
strengths read: “Use of process worksheets.” The fourth theme stressed the power of feed‐
back. One teacher appreciated the “… extensive formative feedback that students receive
after the fourth learning task”, which was considered an additional “… excellent learning
experience.”

Feedback was not only a strength. It was also one out of four main themes related to
weaknesses. Or, as formulated by one teacher: “Providing feedback [in this course] is
demanding.” Another main theme on weaknesses was constructive alignment. “Construc‐
tive alignment is rather weak: assessment, practice, and materials are not aligned. For
example, academic writing skills are assessed, not taught.” This weakness was related to the
third main theme, namely curriculum coherence. Some skills like academic reading and
writing were regarded as prerequisites while they were not part of the presupposed skill
repertoire of students. A teacher said: “For instance, there are course entry requirements
[i.e., knowledge and skills] that refer to courses that no longer precede the current course,
due to a redesign of the curriculum.” The fourth main theme on weaknesses was materials
update. One teacher mentioned that “updating [instructional] videos is not easy and requires
specialist knowledge and skills.”

The category opportunities covered three main themes on issues that might be benefi‐
cial to course quality. First, the course was regarded a solid base for designing a learning-
teaching trajectory on information literacy: “Several task classes [on academic IL instruc‐
tion] could be developed.” Second, the course would be an ideal ‘point of departure’ for an
integrated and broad academic skills curriculum. One teacher said: “This course is suited to
provide a basis for more academic skills, such as formulating research questions and crit‐
ical reading.” Collaborative learning was regarded a third thematic issue. According to some
teachers both the effectivity and efficiency of learning could be improved when students
work together on learning tasks. One teacher, for example, mentioned the surplus value of
well-implemented peer feedback both for optimizing learning output among learners and
saving time on task for teachers.

The threats to course quality were classified in three main themes. The first theme
included issues on plagiarism. A teacher wrote: “Learning tasks should be replaced because
students are copying each other’s work.” Scalability was regarded another important threat.
As one teacher mentioned: “The current approach is not scalable: a large increase of
students will result in a heavy workload for the teachers.” The final thematic threat related
to curriculum coherence. Teacher teams who work too autonomously create courses that are
isolated entities in the curriculum. A teacher suggested that the “… contents of this course
should be more aligned with other courses, such as academic writing.”

4 Discussion

In this study we analyzed the quality of a whole task-centered IL-course in a university
setting to establish the usefulness of a holistic approach to instructional design. We focused
on teacher perspectives of course quality and posed three research questions.
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Our first research question aimed at revealing perceived course quality. Ratings of
teachers showed that Four-Component Instructional Design (4C/ID) can result in a chal‐
lenging course that is scientifically sound and useful for practice. Beside the acclaimed
nature of the course, ratings indicated that teachers appreciated the underlying instructional
blueprint. Teachers highly valued course constituents like learning tasks, supportive infor‐
mation (i.e., the theory), and structured guidance (i.e., scaffolding). The SWOT analysis
confirmed this.

Our second research question aimed at revealing congruity and diversity in teacher and
student ratings. Results of non-parametric tests showed that appreciation of the course was
similar between teachers and students. The only difference concerned a more critical stance
of teachers towards the feedback they gave. Interestingly students were more positive on the
feedback component of the IL-course seen in medium effect size.

Our third research question aimed at revealing the strength, weaknesses, opportunities,
and threats of this course as experienced by the teachers. This qualitative, in depth analysis
of course characteristics emphasized the strength of the instructional blueprint which
confirmed the added value of using the 4C/ID-approach to design effective IL-instruction.
However, the SWOT-analysis also revealed that the implementation of a 4C/ID-based blue‐
print for whole task-centered IL-instruction may lead to heavy workload for teachers (i.e.,
provision of adequate feedback and regular update of study materials). This is mainly seen
as a threat when the number of students will rise. Another threat is the lack of curriculum
coherence. Strong autonomy of teacher design teams may result in discontinuous IL-
learning-teaching trajectories [25] that hamper student learning. Education should empha‐
size the design of (constructively, well aligned) coherent IL-trajectories that also address
critical thinking skills [26, 27]. The present IL-course might be an interesting starting point
for the development of a large-scale IL-trajectory, embedded in a broader academic skill
learning context. The 4C/ID-approach can help to design such large-scale curriculum.

5 Conclusion

This study showed that teachers appreciate whole task-centered IL instruction that is 4C/ID-
based. Affirmed by previous studies [15, 28] we therefore can conclude that the 4C/ID-
model is most suitable to designing IL-instruction. It provides teachers, librarians, and other
designers of IL-instruction with the necessary design guidelines and instruments to frame a
good quality instructional blueprint. However, the study also indicated that sufficient time
needs to be allocated to the development, implementation, and maintenance of instruction
in order to prevent constructive misalignment of learning goals, content, and assessment
within and across courses [29]. This emphasizes the importance of building curriculum
design teams that have a good overview on IL-learning-teaching trajectories and other
components of the curriculum [25].

Future research should aim at framing guidelines for designing, developing, and imple‐
menting coherent whole task-centered IL-programs that exceed ‘one-shot’ IL-sessions.
Educational design research on 4C/ID-based whole-task IL-instruction might be a useful
approach to address this issue [30].
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Abstract. Finding common ground on which to communicate with instructors
about embedding information literacy (IL) into curricula is a challenging but
worthwhile goal. To address this issue of communication, this paper proposes
viewing librarian-instructor dialogue about information literacy as a “language-
game,” a concept from the philosopher Ludwig Wittgenstein, where librarians
must first understand the meaning of information literacy from an instructor’s
disciplinary and cultural perspective. How IL can function as a language-game
and librarian perspectives on IL are discussed first. Next, two case studies are
analyzed using a language-game approach, highlighting successful and unsuc‐
cessful attempts of embedding IL into curricula. Finally, a methodology, similar
to a reference interview, is introduced describing how librarians can better under‐
stand teacher perceptions of IL in relation to their discipline and pedagogy. A
language-game approach to IL can enable librarians to engage in more meaningful
dialogue about embedding IL into curricula.

Keywords: Embedding information literacy · Wittgenstein · Language-game

1 Introduction

Many academic librarians have experienced difficulty discussing information literacy
(IL) with instructors. This issue of communication can be particularly problematic when
a librarian’s goal is to embed IL into curricula in support of student learning. The benefits
of embedding IL are clear, it leads to greater IL and student learning gains [1–3]. Many
disciplines interact with information in unique ways – the electrical engineer, perhaps
concerned with the Institute of Electrical and Electronics Engineers standards, might
view information as it relates to her discipline differently than the historian. This presents
a moving target for librarians – always having to interpret how information is viewed
within a discipline or sub-discipline. This issue is further complicated by the various
ways in which librarians define and approach IL. The history of the term “information
literacy” is one of change and evolution. Given how both parties to IL dialogue may be
starting on different intellectual ground, potentially with various assumptions not known
or held by the other party, what can a librarian in higher education do to create a common
ground, a common conversation? This is our challenge at hand.

To cultivate meaningful dialogue between academic librarians and instructors – this
paper will argue that librarians can treat such dialogue as a type of “language-game,” a
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concept originated by the Austrian philosopher Ludwig Wittgenstein in his work Phil‐
osophical Investigations [4, p. 15]. While this concept was originally developed to help
philosophers think about and define concepts of aesthetics and metaphysics more clearly,
it can also be applied to conversations about IL between librarians and teachers. Specif‐
ically, we will discuss a language-game focused on how learning may result from an
intentional engagement with information. This encompasses librarians hunting for the
implicit and explicit rules of the language-game instructors play to define information
or IL within their discipline. This method requires librarians to develop and employ
intentional questions, not unlike a reference interview, to better understand how IL
unfolds within specific courses and disciplines. To clarify, it is not this paper’s goal to
use Wittgenstein’s philosophy as a panacea for communication issues surrounding IL.
Rather, this paper will provide a method to see librarian-instructor dialogue in a different,
and ideally more productive, light.

We will first describe language-games and how this philosophical idea can be applied
to IL dialogue. Next, salient issues pertaining to librarians engaging in IL dialogue with
teachers will be discussed. This will be followed by two case studies, one successful
and one unsuccessful, providing specific examples of the challenges of IL dialogue and
the value of approaching such dialogue as a Wittgensteinian language-game. Lastly we
will discuss a template of questions librarians can employ to identify the IL language-
game a teacher plays, knowledge which librarians can use to build meaningful commu‐
nication and embed IL into a curriculum.

2 Language-Games

Language, as described by Wittgenstein in Philosophical Investigations, is involved in
social and public “language-games” where the meaning of a word, phrase, or gesture
will be dependent on culturally, socially, and publicly agreed upon rules. These rules
determine what can meaningfully be said within a context. There are many types of
language-games; for example, Wittgenstein lists “reporting an event,” “cracking a joke,”
and “translating from one language into another,” among others [4, p. 15]. The beginning
of the sentence “A person walks into a bar…” will mean something quite different when
said by a comedian as opposed to a journalist. The agreed upon rules within a specific
context of “cracking a joke” or “reporting an event” give the exact same phrase two
different meanings. It is these culturally- and socially-dependent rules which determine
what can meaningfully be said when participating in the language-games of “cracking
a joke” or “reporting an event.”

But why is this so? What exactly is needed for words to perform their intended
function of communication? Wittgenstein uses the (apt yet unfortunate) example of
“games” (such as chess, basketball, tag) to address these questions [4, p. 36]. “Games”
in this section is unrelated and distinct from language-games. The example of games
provides an example of how meaning is contextually constructed, even when there is
seemingly no single characteristic or essence to define what a “game” is.

In Philosophical Investigations, Wittgenstein asks “How would we explain to
someone what a game is?” [4, p. 37]. Chess and basketball are similar in that both have
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a winning and losing side, include elements of territory, and so on. Of course, they have
differences – basketball requires some dexterity, while chess requires none. Chess and
basketball are both different from the child’s game of tag, which does not necessarily
have winners and losers, but can employ two teams similar to basketball. Many other
types of games exist with various similarities and differences including party games,
video games, and educational games. Wittgenstein claims “you won’t see something
that is common to all [games], but similarities, affinities, and a whole series of them at
that” [4, p. 36].

Yet, this is not problematic for using the word “games” in common parlance.
Communication about the concept can be accomplished because of publicly, conven‐
tionally agreed upon rules and the fact that similarities exist between different games.
The word “game” will mean something very different in a hockey rink as opposed to a
video game store, nevertheless the word is still meaningful in both instances.

One could argue that one could find similarities and differences between a seemingly
infinite number of different things or concepts. A physical object like a book and the act
of skydiving might have some similarities – is there a book-skydiving language-game?
How is this approach helpful to determine what can meaningfully be said?

However, this counterargument misrepresents Wittgenstein’s position – he is not
merely looking for overlapping characteristics between two things. For Wittgenstein,
“language-games points at the rule-governed character of language. This does not entail
strict and definite systems of rules for each and every language-game, but points to the
conventional nature of this sort of human activity” [5]. The meaning of language is
socially, culturally, and context dependent. Wittgenstein is arguing that for communi‐
cation about “games” to be meaningful, all that is required is for some games to share
characteristics with others [6].

Communications involving IL can be treated as a type of language-game, where
librarians and instructors might have different “rules” for how information plays a role
within a course or discipline. Difficulty in communication between librarians and
instructors stem from a lack of awareness about the various factors that imbue the words
“information” or “information literacy” with meaning in a specific context. The
following sections will highlight some of these “rules.” This paper will then argue that
more meaningful communication can occur between librarians and instructors when
dialogue, and the IL language-game, revolves around student learning.

3 Librarian Perspectives on IL

The concept of IL lends itself towards being treated as a language-game, where the
historical and cultural context of the phrase is required to understand what it means.
Historically, no single characteristic or set of characteristics can encompass this complex
concept, akin to the concept of “games.” In examining the rules of the IL language-game
academic librarianship participates in, we will find that such rules have been changing
since the concept of IL was created.

Zurkowski is credited with coining the term “information literacy” in a 1974 report
where he stated “People trained in the application of information resources to their work
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can be called information literates. They have learned techniques and skills for utilizing
the wide range of information tools as well as primary sources in molding information
solutions to their problems” [7, p. 6]. The quote points to the rules of IL dialogue
involving skills and primary sources to solve problems. Interestingly, Whitworth inter‐
prets Zurkowski’s position as “one of economic pragmatism, wholly situated within a
US context” [8, p. 32]. Given that Zurkowski discusses “private sector initiatives” [7,
p. 26], “economic goods” [7, p. 12], and “pricing strategy” [7, p. 13], this appears to be
a fair assessment. And so IL was viewed in relation to economics as well. Contrast this
with Weiner’s work from 2014, which ties IL to the workplace and economic well-being,
but also to “educational success; workplace readiness; lifelong learning; an informed
citizenry; and a competitive workforce” [9, p. 5]. The concept of lifelong learning, for
instance, is nowhere to be found in Zurkowski’s treatment of IL. The theme of this
section is one of an historically expanding conception of IL – indicating that the rules
of the intra-librarian IL-language game change over time.

The importance of pedagogy and learning to IL in contemporary discussions about
IL is significant. For instance, the United Nations Educational, Scientific, and Cultural
Organization (UNESCO) uses the roughly equivalent phrase “media and information
literacy” (MIL) and has published MIL curriculums for teachers in 2011, and an assess‐
ment framework in 2013 [10, 11]. The scope of IL has also broadened over time –
evidenced by large, influential organizations like UNESCO combining the concepts of
media and IL.

The fluid nature of IL is also reflected in the many attempts to create IL models and
frameworks by various library organizations in the United States, Europe, and Australia.
The Association of College and Research Libraries (ACRL), Society of College,
National and University Libraries (SCONUL), and Australian and New Zealand Institute
for Information Literacy (ANZIIL) each have IL frameworks or standards. In 1999,
SCONUL described seven “Pillars” of IL, in 2000 the ACRL described five standards
of IL, and in 2001 ANZIIL developed an additional standard from ACRL’s list for a
total of six standards. These have all since been revised or supplemented. ANZIIL
created a second edition of their framework in 2004. SCONUL updated their model in
2011, citing “it was felt that the model needed to be updated and expanded to reflect
more clearly the range of different terminologies and concepts which we now understand
as “Information Literacy” (emphasis added) [12, p. 2]. ACRL created a new framework
for IL utilizing threshold concepts which was formally adopted in 2016, citing “infor‐
mation literacy as an educational reform movement will realize its potential only through
a richer, more complex set of core ideas” [13. p. 2]. The rules for intra-librarian dialogue
concerning IL have continued to evolve for decades, including what can meaningfully
be associated with the term, how library organizations use the term, and even how inter‐
national bodies like UNESCO relate IL to student learning.

There is obviously meaningful communication between librarians, even given the
shifting rules for the IL language-games librarians play. Yet, this fact can hinder
librarian-instructor discourse. Firstly, there is no single example that can completely
elucidate the concept of IL for all disciplines. No checklist or single example exemplifies
the information literate person or the information literacy experience. Just as an avid
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soccer fan can learn the rules of hockey because of the rough similarity of the games -
both include offside and scoring by putting an object in a net, so can one IL scholar
discuss IL with a scholar from a different school of thought. However, transitioning from
knowing soccer to learning backgammon is an altogether different experience. This is
more akin to the librarian communicating about IL with someone outside the library,
information, and archival science field.

Secondly, librarians can consider innumerable factors like ethical, pedagogical, and
even political elements, amongst others, when discussing IL. To communicate so many
facets with a subject matter expert is difficult. Even a straightforward, procedural, stand‐
ards-based approach to IL might include complex concepts like determining the extent
of an information need for a civil engineering project or evaluating the legitimacy of
grey literature for medical research – both of which include important professional and
ethical considerations of information use.

In sum, meaningful dialogue between librarians and instructors cannot take place
solely within the librarian’s IL language-game. IL theory and expertise is not enough to
embed IL into the curriculum to support student learning. The common ground sought
after to embed IL meaningfully into curricula, in support of student learning, must take
into account the disciplinary context of the instructor one is working with. Many librar‐
ians will recognize this fact – given that we are not working with experts in library,
information, and archival science, we cannot expect a communications professor to
perceive or experience IL in the same way as we do. Approaching such dialogue through
the lens of a Wittgensteinian language-game helps librarians determine what the rules
for a disciplinary IL language-game are, thereby helping the librarian build a common
ground for more meaningful IL discussion.

4 Two IL Language-Games: Librarian-Instructor Dialogue

This section will discuss two case studies highlighting the difficulty librarians and
instructors face in attempting to communicate to the other party. Specifically, we will
discuss how a librarian and teacher can play a different IL language-game, why a
librarian-centric IL language-game can be detrimental to the goal of communicating
about IL, as well as the benefits of using a language-game approach.

First, some context about these examples. The following interactions originate from
Faculty Learning Community meetings in Purdue’s IMPACT (Instruction Matters:
Purdue Academic Course Transformation) program. IMPACT is a course re-design and
faculty development program where large, foundational courses are re-designed with
the aim to create more student-centered teaching and learning environments. This is a
program which puts three instructors from various disciplines together in teams with
librarians, instructional developers, and educational technologists (usually teams of six)
over the course of thirteen weeks through a modified backwards design process.
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4.1 Case Study #1: Semantic Issues

A librarian was directing an IMPACT Faculty Learning Community classroom session,
tasking instructors to reflect about how information or data could be used more inten‐
tionally in their course in support of student learning. The phrases “student interaction
with data” and “interaction with information” was used by the librarian, carefully
choosing the word “interact” to indicate a broad range of possible ways students could
work with or use data for a learning activity. The librarian had experienced various ways
instructors used information to facilitate student learning ranging from nursing students
using publicly available government datasets to non-STEM students critically evalu‐
ating statistics in media like newspapers. The word “interaction” was also thought to be
a benign, value-neutral word by the librarian. The goal of the exercise and of the wording
was to provide teachers a chance to reflect on how information could be used more
intentionally to learn.

However, the librarian’s wording undermined his goal. An instructor familiar with
machine learning found a semantic issue with the phrase “student interaction with data”
and was subsequently confused about the meaning of the phrase and of the activity. In
machine learning, information is restructured data and the word “interact” implied, for
the teacher, not a restructuring of data but of an unwarranted, improper relationship
between student and data [14]. The word “interact” to the instructor meant something
different than what the librarian intended. In other words, the librarian and instructor
were not playing the same IL language-game – the rules for the game were different for
each person. The librarian played a library-centric IL language game, and so failed to
communicate meaningfully with the instructor about IL. Librarian-instructor commu‐
nication devolved into semantics – missing the learning goal of the activity and failing
to embed IL thoughtfully into the curricula of this particular course.

This activity could have been successful had the librarian been more cognizant of
the IL language-game the instructor was playing – specifically focusing such commu‐
nication around student learning as opposed to the vague concept of “data.” This opened
a Pandora’s box where instructors from various disciplines could interpret the words in
multiple ways. This led to a guessing game from the instructor, who rightfully could
have thought something like: ‘What does the librarian mean by “data”? The context he
is using it in does not make sense to me.’ The learning activity could have involved
discussing more specifically how students learn subject content in the class – and then
assign instructors to identify (in their own words) how students use, analyze, experience,
information or data in their course in support of student learning.

A fair counterpoint might claim that if IL language-games focus around learning, it
would be more accurate to say that librarians and teachers are playing a learning
language-game. But this is not accurate. The end goal is to find common ground to talk
about IL, and instead of talking about how information enables learning, more mean‐
ingful communication can come about through talking about learning first, and then
drawing out how information plays a role in such learning. In discussing learning, a
librarian can better understand the rules of the IL language-game a teacher is playing.
In framing IL discussions around student learning first, instructors can better see the
relevance of IL in their class.
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In this case, the rules surrounding how to correctly use “data” and “information”
were stricter for the instructor than the librarian, given the subject expertise of the
instructor. Where the librarian felt there was overlap (as between chess and basketball
to use an earlier analogy), the instructor felt there was none. Accordingly, miscommu‐
nication resulted. Even if such a disagreement is semantic, it still inhibited the librarian’s
goal of embedding IL into the curricula of the specific class.

4.2 Case Study #2: IL as Personal Financial Literacy

Let us now discuss a successful example of this IL language-game approach for an
instructor of a Production Cost Analysis course who also participated in the IMPACT
program. This instructor’s main concern for his course re-design was to make the course
more relevant and interesting for students. The instructor wanted to include more inter‐
active pedagogies to accomplish this, such as open-ended questions to encourage discus‐
sion and peer instruction.

However, given the backwards design structure of IMPACT, the instructor was
required first to evaluate his learning goals and a librarian worked extensively with the
instructor on this project. A few examples of his original goals included: “Use present
worth analysis to evaluate alternatives” and “Calculate a project’s breakeven rate of
return.” In discussions throughout IMPACT, including those with a librarian, the
instructor decided to revise his previous goals as well as craft new goals. The instructor
believed that if students could understand how the concepts of the class could impact
their daily lives (like student loan repayment, and credit card interest rates.) students
would be more motivated to learn. Therefore, one new learning goal was “Apply
economic analysis concepts to personal finance situations.”

This was done without discussion about IL – yet it will contribute significantly
towards embedding IL into the course. Assuming pedagogical alignment between
learning goals, assessments, and learning activities, the IL aspect of the learning goal
will be embedded into course assessment and learning activities. In short, students will
use personal financial information involving their student loans and car payments in
more intentional ways to learn subject content like breakeven rate or rate of return. This
was accomplished all while addressing the instructor’s main concern of making his class
more relevant and interesting.

This was realized by centering discussion on student learning. This made whatever
was discussed, including more intentional engagement with information, as relevant to
the learning goals of the class. Additionally, the librarian was able to determine the type
of IL language-game the instructor played in discussions about what the instructor
wanted his students to know, do, and value as a result of his course. In this instance, the
rules for meaningful dialogue about information and IL roughly equated to personal
financial literacy. A more library-centric, or librarian IL language-game would have
likely not resonated with the instructor. Discussing how students could pass through the
threshold concept of “authority is constructed” was unlikely to be meaningful with an
instructor who generally equated information, in the context of this class, to personal
financial information. Nevertheless, now students could be tasked with justifying the
legitimacy of the information they use to support their claims. The common ground for
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a meaningful dialogue was found and IL was successfully embedded into a curriculum
by first identifying the IL language-game an instructor played, highlighting the rules for
meaningful communication about IL. By being able to discuss IL meaningfully in rela‐
tion to the kind of learning the instructor wanted, the librarian accomplished his goal of
embedding IL at the curricular level.

5 Guiding Questions for Meaningful Dialogue

Three specific, though non-exhaustive questions may guide librarians in utilizing this
IL language-game framework. The following are not meant to provide the only way to
determine the implicit and explicit rules a teacher abides by in discussing IL concepts.
Rather, the intent is to display one method to achieve this goal and explain the reasoning
behind such an approach. More important than the specific questions themselves are the
types of questions and their logical progression, first identifying the teacher’s learning
goals, next discussing the instructor’s perspective on IL in relation to student learning,
and then finally bridging the gap between the librarian’s IL language-game and the
instructor’s. The questions are:

1. What do you want students to know, do, or value as a result of your class?
2. How do students use or engage with information in your class to accomplish learning

goals?
3. Should student engagement with information be distinct from or integrated with

course content?

Let us discuss the questions in turn. The most important aspect of question #1 is that
it does not ask or mention in any way “information” or IL. The goal here is for the
librarian to determine how information supports or facilitates student learning as defined
by the teacher. A librarian and instructor might very well be playing different language-
games, and so what a librarian might consider to be IL, an instructor might not. Accord‐
ingly, it is better for a librarian to strategically listen to how an instructor discusses
student learning and then assess how students engage with information to learn. It is
plausible for an instructor to be blind to what a librarian would consider to be a significant
IL element such as an affective component like valuing critical information use [15].

The teacher’s answer to the first question should provide enough context for a
librarian to ask the second question and offer a specific example the teacher has already
mentioned to help clarify. For instance, after asking the second question, a librarian
could follow up with an example involving a summative project the instructor
mentioned. While this project may or may not involve the gathering of supporting
evidence, many do. This could lead to a discussion about the value of vetting informa‐
tion, or the ability of students to find and use reputable information. This is an attempt
to build a common ground between teacher and librarian, to align the two language-
games about information being played. Note, the point is not to draw out all or most IL
elements within a course, assignment, assessment, or learning activity, but to identify
and discuss one IL element strategically. There may be many cultural, contextual, or
even administrative elements at play in librarian discussion with teachers about student
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learning and IL, and so it is important to be deliberate in choosing a student learning
goal or activity that has potential to build a bridge between a librarian’s understanding
of IL, and an instructor’s.

The third question’s purpose is to determine if the instructor perceives meaningful
overlap between the disciplinary content of her class and aspects of IL. If not, then more
discussion concerning the second question might be necessary. If so, there is some
assurance that the librarian and instructor are playing the same, or similar, IL language-
game. Now, a librarian can have productive communications about IL in light of student
learning. The librarian can ask how more creative, intentional, or reflective engagement
with information can yield greater student learning [2]. Perhaps students are asked to
interact with a wide swath of data but are given little guidance about it. A librarian could
argue that just as students cannot be expected to participate in team-based learning
without practice and guidance about functioning in teams, so too students cannot effec‐
tively engage with information and data without intentional instruction and practice [16].
The much sought after common ground between instructor and librarian is reached if
the instructor views student engagement with information as integrated into student
learning of subject content. In terms of embedding IL into curricula, this is where
productive librarian-instructor dialogue lives.

6 Conclusion

Communicating with instructors about IL is an important and worthwhile challenge for
many librarians. This paper has approached this issue of communication through the
framework of Wittgensteinian language-games, where the rules for meaningful commu‐
nication are determined by various cultural, conventional, and disciplinary factors that
librarians can discover through deliberate questioning. If librarians can understand such
rules and the IL-language games teachers play, librarian-teacher dialogue can be
improved, facilitating embedding IL meaningfully into curricula in support of student
learning.
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Abstract. This paper introduces a model for creating information literacy
learning activities that motivate students. The model draws from informed
learning, an approach to information literacy that emphasizes the role that infor‐
mation plays in fostering learning about a subject. Self-determination theory, a
motivational theory that focuses on enabling self-determined learners, is applied
within the informed learning framework. The results of the investigation outline
characteristics of motivating learning activities that enable learning subject
content through engagement with information. The model is intended to be used
by librarians when working with classroom teachers to foster greater student
learning gains through creative and reflective engagement with information.

Keywords: Informed learning · Self-determination theory · Student motivation

1 Introduction

Information literacy is but one of many educational ideas that higher education teachers
are asked to consider addressing in their courses. Student motivation is often considered
important for enabling learners to succeed in higher education. This paper introduces a
model for creating information literacy learning activities that motivate students. The
model is intended to be used by librarians when working with classroom teachers to
foster greater student learning gains through creative and reflective engagement with
information. Informed learning, an approach to information literacy that emphasizes the
role that information plays in fostering learning about a subject, provides the foundation
for the model [1]. Self-determination theory, a motivational theory that focuses on
enabling self-determined learners [2], is applied within the informed learning frame‐
work. The results of the investigation outline characteristics of motivating learning
activities that enable learning subject content through engagement with information. To
illustrate how these characteristics play out in higher education classrooms, examples
are provided of motivating informed learning activities designed by two teachers in
consultation with one of the authors.

2 Information Literacy and Motivation

Scholars have recognized that there is a relationship between student motivation and the
attainment of information literacy skills. Motivation has been shown to be related to
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information literacy self-efficacy [3], and perceived competence, an aspect of motiva‐
tion, has been associated with an internalized interest in research [4] and better perform‐
ance on information literacy skills tests [5]. Select motivational concepts and models
have been used to suggest ways of creating information literacy instruction that moti‐
vates students to learn information skills, such as search techniques, evaluation of
sources, and so forth [6–8]. There is a key difference between earlier studies focused on
the role of motivation in the attainment of information literacy skills, and our investi‐
gation. Our work examines the role of motivation in designing activities in which
learning to use information is directed towards understanding subject content. Using an
approach called informed learning [1] (described in the following section), our investi‐
gation is focused on identifying the characteristics of motivating activities that enable
learning subject content through engagement with information.

3 Informed Learning

Informed learning is an approach to information literacy that emphasizes learning as an
outcome of engaging with information [1]. Informed learning suggests that using infor‐
mation in the context of learning in the classroom is more likely to prepare students to
successfully engage with information in other learning contexts, such as their future
work, personal, and civic lives. It is grounded in the findings from several studies exam‐
ining teachers and students’ experiences of information literacy. These studies reveal
that when learners engage with information to learn about a disciplinary subject, they
tend to use information with more versatility and complexity [9–12]. For example, the
findings from a study examining informed learning lessons in an undergraduate course
suggest that content-focused learning outcomes are influenced by the way learners use
information. Rather than students searching for evidence to support pre-existing or
instructor-identified views of a topic, the teacher tasked students to learn about language
and gender issues by tracing the evolution of their chosen topic [13]. This approached
went beyond students only using information to justify a position, but instead allowed
students to learn subject matter (language and gender issues), through intentional
engagement with information.

There are several characteristics associated with informed learning [14]. One char‐
acteristic is that designing for informed learning is a shared responsibility amongst
teachers with disciplinary knowledge and librarians, who have expertise regarding how
students engage with information. Like other contemporary approaches for designing
learning environments, informed learning tends to employ active learning techniques,
such as independent learning, problem-solving, and evidence-based practice. Informed
learning typically has students use information as they would in a real-life setting; thus
students tend to be engaging in academic and professional information practices.

From an informed learning perspective, information could be anything considered
to be informing [1]. For example, students in an environmental engineering course used
the demographic data for various cities to determine the impact of environmental issues
occurring in those cities. A introductory technology course had students conduct in-
person interviews with people on campus, to identify potential problems, such as traffic

Motivating Learners Through Information Literacy 699



hazards, lack of recycling, and so forth, for which they then explored technological
solutions. In an informed learning approach, the information needed is determined by
what students are learning in the course. While students may use select databases
provided by the campus library, they may also need to critically engage with information
outside of the library, like blogs, interview data, and so forth.

Three principles guide informed learning: (1) learning should build on students’ prior
experiences, (2) students must learn new things about using information and subject
content, and (3) they should learn about using information and subject content at the
same time [14]. These principles may be used to design informed learning activities.
Recognizing that the learning activities that take place in a class session need to
contribute to the overarching learning goals for the course, teachers designing informed
learning activies must determine:

1. what students should know or be able to do regarding subject content, and
2. how students need to use information to learn about the subject content (beyond what

they already know how to do).

The key challenge for teachers and librarians in creating informed learning activities
is to first consider what students should learn about a subject and then determine in what
ways students need to engage with information in order to learn as intended [13]. While
still addressing the principles of informed learning, specific details of how students
actively engage in gathering, analyzing and applying information to learn may vary in
different instructional situations. As with any instruction, the choices a teacher makes
in the design of activities can influence student motivation for informed learning.

4 Self-determination Theory

Thoughtfully crafted learning activities can produce little learning without students who
are engaged and motivated. Learning activities are rarely done out of intrinsic motiva‐
tion, so the key is to focus on making extrinsic motivation more self-directed, and
thereby more motivating. Self-determination theory focuses on how extrinsic motivation
can motivate students to learn [2]. In other words – how can students internalize extrinsic
learning goals developed by the instructor and move further away from amotivation
(lack of motivation) and closer to intrinsic motivation? This is particularly challenging
because extrinsic motivation can yield both non-self-determined and self-determined
behavior. Thus, it can enable or retard efforts to create a learning environment where
students are motivated.

Similar to informed learning [1], self-determination theory emphasizes the agency
of learners [2]. Accordingly, another way to ask our previous question about internal‐
izing extrinsic learning goals is the following: how can students take ownership over
their own learning? As outlined in Fig. 1, to become more self-determined and moti‐
vated, learners need to avoid feeling as if their actions are controlled (external regulation)
or performed to avoid feeling guilty or anxious (introjection). Rather, if learners can
identify the personal importance of an action (identification) or internalize the reasons
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for an action (integrated regulation), then learners will feel more volitional and
motivated to learn.

Fig. 1. Role of motivation in increasing self-determination (Source: IMPACT Annual Report
2015, Part 1 & 2, p. 6 – http://docs.lib.purdue.edu/impactreps/6/)

Self-determination theory suggests that intrinsically motivated activities satisfy three
basic and interrelated psychological needs: autonomy, competence, and relatedness.
Learning environments which support these psychological needs have positive effects
on student dedication, engagement [15], and achievement [16]. Crafting teaching and
learning environments that facilitate students moving closer to self-determined behavior
(and away from amotivation) requires focusing on these three psychological needs [2].
Autonomy is defined as feelings of volition and choice within a structure, where students
“feel that actions emanate from themselves” [2, 17]. Relatedness is defined as a sense
of belongingness and connection to others, such as fellow students and the instructor,
as well as to the subject content. Competence is defined as feeling able to understand
content and having the relevant skills to succeed. In short, students are more likely to
adopt and internalize learning goals, and therefore become more self-directed and moti‐
vated, if they feel:

• autonomous (volitional over what they do),
• related (related to others and the subject content), and
• competent (able to succeed) [2].

5 Methods

The purpose of our work is to develop a model for designing motivating information
literacy activities that simultaneously enable the learning of subject content. The ques‐
tions guiding our exploration are: (1) what are the characteristics of motivating infor‐
mation literacy activities that enable the learning of subject content? and (2) what are
considerations when designing motivating information literacy activities that enable the
learning of subject content? After reviewing the literature, informed learning was
selected as an approach to information literacy that emphasizes learning as an outcome
of engaging with information [1]. Self-determination theory, which has been used to
explain the role of autonomy, relatedness and competency in educational settings [2],
was selected to define the characteristics of motivating learning environments. Although
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underpinned by different learning theories, the variation theory of learning for informed
learning and constructivism for self-determination theory, aspects of the two frame‐
works can be drawn together to inform the characteristics and design of motivating
information literacy activities that enable learning subject content. For example, both
theories give priority of learning agency to the learner, as opposed to the instructor.
Described in the following section, the development of the new model involved deter‐
mining how the concepts of autonomy, relatedness and competency would support an
informed learning environment.

6 Designing Motivating Informed Learning Activities

In designing informed learning activities, teacher intentions concerning what students
should learn about the subject, as well as how they will use information should be
identified before considerations of student motivation. Creating motivating informed
learning activities requires considering the psychological needs of autonomy, compe‐
tence, and relatedness [2]. Students need to perceive that they have meaningful choices,
feel connected, and are capable of successfully engaging with information to learn from
the activities. When these needs are met, students will feel less coerced and more self-
directed within the informed learning framework. In other words, it is more likely that
students will be motivated to use information intentionally to learn.

Self-determination theory emphasizes the importance of instructors crafting learning
activities which allow students to internalize learning goals and feel volitional about
their own learning [2]. In many university courses, students are given little guidance
concerning how to use information when completing college-level assignments [18].
Students’ perception that they have too many (or too few) choices, may be detrimental
to their engaging with information to learn. For example, if students in a writing and
rhetoric course with no background knowledge in the subject are told they may select
any discourse community to research for their final paper, they may not know how to
make a relevant selection [19]. In this case, too many choices may also impact their
perceptions of how competent they are to complete the task.

Students must also perceive their relatedness to the materials and teacher and
students involved in their experience of using information to complete coursework. If a
student is not interested in a topic, or sees no reason that they need to know about the
topic, they will be less motivated to learn. This is equally true of students learning to
use information in new ways, who may feel that their current information practices
learned in high school or previous university courses will suffice. Additionally, students
need to feel competent that they will be able to complete the learning activities required
of them that involve engaging with information. While locating information on a given
topic is typically not a problem for students, using it in ways necessary for completing
college-level work has been shown to be challenging [19]. This highlights the need to
scaffold learning experiences for students involving new types or novel engagement
with information – supporting student perceptions of confidence and competence.

Designing informed learning activities that are motivating involves determining how
to address the three basic psychological needs of autonomy, relatedness and competency
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as they relate to (1) learning subject content (2) through engagement with information.
The specific information sources and the ways information may be used to learn about
the topic can vary within a given learning situation. Using the framework outlined in
Table 1, librarians and teachers can work together to identify specific ways of using
information to foster the learning of subject content. Then, they can design activities for
enabling this type of learning that are supportive of learners’ perceptions of the three
basic psychological needs within the learning environment.

Table 1. Relating self-determination theory to informed learning

Informed learning Self-determination theory
Autonomy Relatedness Competency

Subject content
learning

Student perceives
choices in what they
learn

Student feels
connected to the
subject content and/or
peers/instructor

Student feels capable
of learning subject
content

Engagement with
information, e.g.,
academic,
disciplinary, or
professional
information practices

Student perceives
options in how they
use information to
learn

Student feels
connected to students,
instructor, and/or
subject material
through intentional
engagement with
information

Student feels capable
of using information
in the way needed to
learn

Adopting an informed learning approach, the teacher of the first-year writing and
rhetoric course in which students lacked motivation to write a paper would start by
determining specifically what the students were intended to learn about course content,
such as being able to identify the “characteristics” of a specific discourse community.
The librarian and teacher could then determine how the students needed to engage with
information to learn about the characteristics of a discourse community, as well as strat‐
egies for investigating one. The teacher might have students reflect on what discourse
communities they are aware of on campus, elements of discourse communities they have
discussed in class, and then work with them to identify questions they have about a
specific discourse community on campus. This set of activities, or something similar,
may provide the students with enough structure, yet also offer them the ability to make
meaningful choices about what they want to learn.

Informed learning suggests that students learn information practices that may be
relevant to their lives outside college [14]. Doing so may foster student perception of a
stronger connection to course content and fellow students. For example, the instructor
of an environmental studies course could have students compose blog posts or podcasts
to share issues about which the students feel passionate. Working together in groups to
gather and explore information on an issue, such as global warming or electronic waste,
may further build feelings of relatedness as the course content moves beyond something
one must memorize to something that could affect change in the world. Students must
also feel competent to use information in the ways required of them in college. Mini‐
mally, the teacher could provide more guidance about the types of sources and how to
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use them to complete an assignment. However, it is important that students get practice
and feedback about using information to learn in the way intended in the class. An
example can be drawn from the teacher of the course mentioned previously, that aimed
to have her students understand a language and gender topic by tracing its evolution
through scholarly discourse [13]. This teacher dedicated one class session to a “thesis
workshop,” in which the students peer-critiqued one another’s thesis statements to
determine if the statements reflected an insight based on the student’s analysis of
research articles revealing how the topic evolved over time.

There is a great deal of variability in constructing activities where students feel voli‐
tional about how and what they learn, related to others and the subject content, and
competent to complete the learning tasks. Determining the right informed learning
activities may often require trying new class activities, gathering feedback from
students, and revising the activities until the desired result is achieved. The following
sub-sections provide examples describing how two teachers developed motivating
informed learning activities. Although very different from each other, the activities
address specific motivational needs within the learning context of each course.

6.1 Statistical Literacy on Social Media (Example 1)

The first example of motivating informed learning activities is drawn from a large,
introductory-level statistical literacy course with over 400 students. Each semester, three
sections of the course are offered: traditional (lecture) (over 300 students), online
(approximately 80 students), and flipped (approximately 60 students). The goal of the
course is to teach the students to become informed consumers of statistics and to under‐
stand how statistics are used in their daily lives. Aligned with the learning goal of being
able to understand statistical concepts, each student shares a popular news source in a
Facebook-like social media platform and makes a post evaluating the veracity of
research studies described in the news item. The teacher and other students in the class
post comments with feedback for the original poster to consider. Examples may include
suggesting lurking variables that have not been considered, or the appropriateness of the
sample population for answering the research question. This is an example of informed
learning, because the students are learning about statistical concepts (subject content)
by applying them in a practical way (engagement with information) that may be appli‐
cable in their personal lives.

As outlined in Table 2, the teacher’s design for the activities supports students’ feel‐
ings of volition by allowing them to investigate any topic, so long as they could locate
a news article or video on that topic which described a research study. Within these
parameters students were able to explore a wide range of topics, such as breast cancer
or the health effects of eating chocolate. While providing a structure for the students to
give one another constructive feedback, the familiarity of communicating through a
social media platform may support the students’ perceptions of competency. Perhaps
more importantly in a large class, where it may be difficult for students to feel connected
to the teacher and their fellow students, the social media platform provides a space for
students to relate to one another and their common struggle to grasp the concepts being
introduced in class. A survey of the students in the class conducted in 2013 (response
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rate of 96.2%, n = 405) suggests that although the learning activities provide a positive
experience for the students, their search strategies tended to focus on finding news
sources that report on a research study [20]. That is to say, the students search news
resources for terms like, “research studies” or “experiment,” (53.2%), rather than
exploring an interesting topic. After learning this, the teacher decided to place more
emphasis on students being able to find a topic of interest, which may increase students’
perceptions of autonomy and relatedness to the content when engaged in this learning
activity.

Table 2. Motivational elements of informed learning activities in a statistics course

Informed learning Self-determination theory
Autonomy Relatedness Competency

Subject content
learning

Students have choices
in demonstrating
proficiency of
statistical concepts

Teacher and students
discuss statistical
concepts
Students learn about
self-selected topics of
interest

Statistical concepts
learned previously in
class
Teacher and students
provide feedback to
one another regarding
statistical concepts

Engagement with
information, e.g.,
academic,
disciplinary, or
professional
information practices

Students select news
article on any topic
that reports on
statistics from a
research study
Students have choices
in how they apply
statistical concepts

Students provide
feedback to one
another about
application of
statistical concepts
Teacher provides
feedback to students
about application of
statistical concepts

Students apply
statistical concepts
learned previously in
class
Students are familiar
with information
sources, e.g., news
blogs, videos etc.
Students are familiar
with social media
platforms

6.2 Biology that Matters (Example 2)

The second example is from a introductory biology course with 50 students, which uses
a peer-led team learning approach in which students complete homework tasks indi‐
vidually, then discuss problematic aspects of the homework in small groups of four
students that then share their consensus answers in class. In this course, the teacher had
previously assigned homework tasks that included students learning to find biological
information, and analyze research articles to understand how biologists answer questions
relevant to the field. However, the teacher felt that the students were not motivated to
complete these exercises. Drawing from the six frames of information literacy model
[21] that is part of the informed learning framework [1], the teacher decided to adopt an
approach that enabled the students to perceive personal relevance in relation to what
they learned. While still having the students complete the information-related homework
tasks, the teacher first had them identify a topic that was meaningful to them personally.
When completing homework assignments that involve gathering and analyzing
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biological information, the students focused their efforts so that they were simultane‐
ously learning about their topic. Outlined in Table 3, the team interactions that are part
of peer-led team learning encourage perceptions of relatedness. However, allowing
students to choose a topic with personal meaning fosters volition through relatedness to
the subject content, as well as through perceptions of autonomy that result from being
able to make purposeful choices related to learning. The topics students chose were wide
ranging, with one student investigating alcoholism to better understand a relative with
that disease, and another exploring herbal medicine, saying that he had always wanted
to know more about it. After modifying the activity to have the students select a personal
topic, the teacher was satisfied with the level of student engagement in the information
literacy-focused homework assignments.

Table 3. Motivational elements of informed learning activities in a biology course

Informed learning Self-determination theory
Autonomy Relatedness Competency

Subject content
learning

Students have choices
in applying subject
content learning to
inform a personal
interest

Students relate subject
content to personal
interests
Small groups of
students discuss
biological concepts
and theories

Course builds on the
content learned during
the 1st course in the
sequence

Engagement with
information, e.g.,
academic,
disciplinary, or
professional
information practices

Students have choices
in selecting a topic that
can be explored from a
biological perspective

Students provide
feedback to one
another about using
biological information
Teacher provides
feedback about using
biological information

Homework tasks are
scaffolded across the
semester
Team members and
teacher provide
feedback

7 Conclusion

Considerations of autonomy, competence, and relatedness have a role to play in
designing informed learning activities. The proposed model demonstrates how librarians
can collaborate with instructors to craft motivating learning experiences for students
that enable the learning of subject content through intentional engagement with infor‐
mation. The next phase of this work will involve conducting classroom research to study
informed learning activities that have been designed to support student self-determina‐
tion in various educational contexts.
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Abstract. Our contribution aims at presenting an exploratory study of an exper‐
imental course focused on teaching controversies for mastering various dimen‐
sions of Information literacy. We will begin presenting the theoretical framework
of the Actor-Network Theory approach. Then we will introduce our work-in-
progress methodology for controversies analysis. Then, two case studies of
teaching controversies will be presented aiming at supporting the acquisition of
skills in mastering Information. We will conclude with the first results of our
exploratory study based on participant observation, and on a qualitative survey
on the knowledge acquisition by the students.
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1 Introduction

Even if this concept emerged in the 70s, the field of Information Literacy still produces
an extensive scientific literature on an international scale, especially since the emergence
of the web. Indeed, this period is characterized by a new profusion of available infor‐
mation. Some literature reviews such as [1, 2] mention numerous approaches and
projects on this subject. Even UNESCO and OECD (Organisation for Economic Coop‐
eration and Development) take part in this field.

Since the French universities adopted the LMD reform (Licence-Master-Doctorat)
in 2004, education for mastering information gradually became a central issue. Infor‐
mation literacy is widespread in France at different levels of education. For example, in
primary or secondary school, a standard evaluation grid is applied to deliver a certificate
called B2I (Computer and Internet Certificate)1. In this article, we will focus on high
school students.

Teaching about information sources and classical information management skills
are not sufficient to reach the required evolutive objectives in the actual digital context,
especially for Y generation students. In fact, this digital context implies a hyper-
connected and fragmented world, where trust and authority are questioned. We claim

1 Brevet Informatique et Internet.
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that the ability to carry out a critical reflection and to achieve reflexivity with self-suffi‐
ciency should become the aim of these educational programs, particularly for the
master’s degree.

Among the extensive literature about Information Literacy, we found three main axis
of reflection. The first one consists in defining the concept of information literacy, and
the extent covered by this field e.g. [3–6]. This literature raises issues about the conver‐
gence of various literacies: information literacy, computer literacy, critical literacy,
library literacy, media literacy, digital literacy, visual literacy, and transliteracy [6]. The
second axis focuses on the development of tools, standards and methods for evaluation
of skills in Information literacy, such as [7, 8]. The third axis concentrates on a critical
vision of both of the previous approaches, including reflections about didactics for
information literacy [9–12]. Inspired by this third axis, our contribution aims at
presenting an exploratory study of an experimental course on teaching controversies for
mastering various dimensions of information literacy.

In this paper, we will begin by presenting the theoretical framework of the Actor-
Network Theory approach. Then we will introduce our work-in-progress methodology
for controversies analysis. Then, two case studies of teaching controversies will be
presented aiming at supporting the acquisition of skills in mastering information. We
will conclude with the first results of our exploratory study based on participant obser‐
vation, and on a qualitative survey on the knowledge acquisition by the students.

2 Teaching Controversies and Actor-Network Theory

Among the most innovative projects on this subject, teaching controversies is probably
one of the most promising ways to pursue this aim of critical reading and use of infor‐
mation. Based on theoretical research work from Latour and Callon (Actor-Network
Theory), each grande école in France such as SciencePo, some engineering schools as
ESIEE Paris and Telecom ParisTech, and some universities as in the Social Science
department of Paris 8 University, have developed this kind of class. We also consider
this type of class as additional to more classic teaching.

To define the notion of controversies, we refer to the Medialab researchers (Scien‐
cePo): “The cartography of controversies is the exercise of crafting devices to observe
and describe social debate especially, but not exclusively, around techno-scientific
issues” [13].

Among the controversy subjects, one can find examples such as: Do robots need to
resemble human beings?; Will digital books replace traditional books?; and Does the
society gain modernity in authorizing euthanasia? In this context, a variety of digital
tools are available and used, for example, Murraly, Freemind, Pearltrees, and Graph‐
Commons.

The Actor-Network Theory (ANT) is a branch of the movement of the “Sociologie
des épreuves”. This theory arises from studies about the connection between the scien‐
tific fields and innovation process. In this context, the focus is on interactions and medi‐
ations between human actors and non-human actors, which form a group: a network
where human and non-human actors are considered as equal and qualified as agents or
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as mediators. They form a complex socio-technical organisation, where they are inter-
dependent [11]. In terms of scientific paradigm, rather than pretending to consider
subjects objectively, it consists, on the contrary, of considering agents subjectively [14].

In the application of ANT to analysis of controversies, as described by Venturini [13, 15]
and Martin and Lezon-Rivière [16] the process begins by the construction of the corpus of
texts. Then it continues by applying programs for creating bibliometric and scientometric
measures. Finally, maps or cartographies are generated to reveal facts based on these meas‐
ures, with a visualisation tool, like Gephi2.

The skills targeted in this type of course are focused on improving the understanding
of epistemology and of the methodologies for the production of scientific knowledge,
and not specifically on information literacy. From our point of view, applying a standard
grid of evaluation cannot assess the skills the students acquire throughout this process.

3 Work-in-Progress Methodology of Analysis of Controversies

3.1 Overview of the Original Methodology

Our methodology of analysis of controversies is inspired by ANT to the extent that we
also consider human and non-human actors as agents, but we develop different views
which can be described as follow: this course aims at improving the understanding of
the complexity of analysis of controversies, considered as a sui generis phenomenon,
that reveals characteristics of the ability of a society to carry out a public debate,
including all possible sorts of actors. This conception raises questions about the organ‐
isation of social roles and the distribution of powers and authority in the society. This
definition is also inspired by the sociology of Thevenot [17] and Chateauraynaud [18].

The students are thus playing the role of mediators of the knowledge, required to be
capable of taking part in the debate, for the public area. This mediator role implies
questions about the position to adopt, the necessary distance with their potential opin‐
ions, the vigilance about the potential distortion of different actors’ points of view, and
how to avoid these problems.

As mentioned in our introduction, we are influenced by the third axis emerging from
the literature, which focuses on providing a critical vision about information literacy.
Among this literature we agree with the sociotechnical vision of the field proposed by
Tuominen et al. [9], as we consider that the nature of a controversy can have effects on
its analysis and representation. We will detail these aspects further on. Thus, like these
authors, we disagree with “The predominant view of information literacy [that] tends to
conceive of IL as a set of attributes … that can be taught, evaluated, and measured
independently of the practical tasks and contexts in which they are used” [9]. Moreover,
in the French field of literature Le Deuff [10] proposed a vision of information literacy
in relation to citizenship and to mastering technical knowledge. According to him, the
technical knowledge composes a culture, which is understood as Simondon’s [19]
approaches as related to power struggles. Le Deuff’s vision is also inspired by Stiegler’s
approaches [20]: the citizenship dimension of information literacy is based on awareness

2 https://gephi.org/.
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of the dual dimension of technical objects that are described as “pharmaka”. Therefore,
technical objects can be considered potentially as solutions as much as obstacles. Finally,
we are also following Simonnot [11] who introduced the notion of “digital culture”, that
implies the awareness of cultural codes at hand in the digital world. These cultural codes
format the access to information and its interpretation. It is very important to notice that
we agree with these conceptions, and that we thus consider irrelevant to assess infor‐
mation literacy by means of a very precisely defined and strictly applied set of skills.
This conception has an effect on the present exploratory study especially on the meth‐
odology, which is presented in part 4.1.

3.2 Presentation of the Course’s Sequence

Our proposal supplements models and reflections about information literacy, which
emphasize the importance of teaching evaluation of sources, but we consider providing
methodological tools for critical dimensions important as well.

The global educational objectives of this class can be described as follows:

• Seek for information, detect a controversial subject, and inquire about it;
• Gradually grasp the questions in this controversy;
• List the arguments and their authors, and analyse them;
• Make cartographies about actors, questions, arguments, and design a model of this

content;
• Present the results of this process for a specific public: the students have to remove

their opinions, and to arrange graphical materials in a consistent way and to clarify
this arrangement of chronology, geographical aspects (if relevant), heuristic maps of
actors, concept maps or semantic maps about questions, arguments, and viewpoints
about specific elements in the controversy, for example: viewpoint by actors’ types,
viewpoint by quantified involvement of actors in the debate, or by type of arguments.
Another possible way is to qualify some specific objects taking place in a specific
debate, for example, risks or differing interests.

The following table presents the course’s sequence, divided in distinct sessions, which
correspond with the different stage of the methodology that we are designing.

In Table 1, four specific tools are recommended:

• Freemind3: this tool is used specifically to produce heuristic maps to represent the
actors that take part in a controversy, as for example industrialists, scientists, and
politicians;

• CmapTool4: this tool allows to design concept maps, in order to represent the main
questions of a controversy. The main difference between heuristic and concept maps
is that concept mapping enables to specify wordings for the relations between nodes;

3 http://freemind.sourceforge.net/wiki/index.php/Main_Page.
4 http://cmap.ihmc.us/.
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• Timeline JS5 is an online tool for generating online chronology based on a file
template avalaible on GoogleDocument;

• Graphcommons6 is an online tool, enabling the creation of semantic maps, that is to
say, cartographies with a model including entities (agents), relations, and their prop‐
erties, as presented in part 3.1. of this paper.

Table 1. Presentation of the course’s sequence

Steps Subject and content Educational objectives
Session 1 İntroduction: Theoretical course

about stakes of controversies
Understanding of the complexity of
the process of analysis in
controversies

Session 2 İnformation seeking and training on
sorting out information sources with
Pearltrees

Defining information need, queries,
finding and defining a controversy
issue, create information search
strategies, quick reading, sorting out
of sources

Session3 Theoretical course about the
methodology based on models and
properties

Understanding of the complexity of
the process of analysis in
controversies, appropriating the
methodology presented

Session 4 Training on heuristic maps, and
concept maps with Freemind and
CmapTool

Designing heuristic maps of actors in
the controversy at hand, and
designing concept maps to represent
the main questions

Session 5 Training on designing a chronologic
view of the controversy with
Timeline JS

Choosing and ordering in time the
main events of the controversy for
producing a chronologic view

Session 6 Theoretical course about object-
oriented modeling and training on
semantic mapping with
GraphCommons

Designing maps of arguments and
viewpoints in the controversy at
hand, modeling agents, relations, and
arguments

Session 7 Pursuit of the work-in-progress with
self-sufficiency, and preparation of
the final presentation

Structuring the different maps and
others supports, communication
skills

Session 8 Final presentation Contextual evaluation

The Fig. 1 presents an example of a semantic map made by students with the tool
GraphCommons. The different colors correspond to the different types of agents in the
model of entities for this controversy about “patent and living things”.

5 https://timeline.knightlab.com/.
6 https://graphcommons.com/.
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Fig. 1. Example of a semantic map made by a student with GraphCommons

4 The Exploratory Study

This section aims to present the exploratory study, its methodology, its conditions, and
the preliminary results obtained.

4.1 Methodology of Study

This study is structured in two steps and composes mainly a qualitative study. The first
step consists of participant observation during the course’s sessions, with note-taking
about elements arising during the class, how students manage to fulfill the different tasks
described in Table 1, their specific questions, difficulties or ideas, the ways they manage
to appropriate the different guidelines, methods and tools. It is completed with our anal‐
ysis of the final presentations and its graphical materials. The second step is based on a
qualitative survey by means of an online questionnaire sent to the student few weeks
after the end of the course.

The participant group is composed of two different sub-groups of students. The
content of the course is the same for both groups but the teaching conditions are different.

The first group can be characterized as follows: it is composed of 11 students all
studying design in two different schools (ENS Cachan and ENSCI-Les ateliers). This
course takes place in the frame of an experimental project for testing new forms of
teaching7, the SPOC Controverse. This course is a Small Private Online Course, which
means that a part of the course was taught online. This experimental project was organ‐
ized over ten days of teaching from October 2014 to January 2015, and supported by a

7 SPOC controverses gets the financial support from the program “Investissement d’Avenir”
IDEFI (ANR-11-IDFI-0031) - Initiatives d’Excellence en Formations Innovantes.
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digital workspace for the supervision of the different deliverables commanded to the
students. The scope of the full project was larger than for the second group, but
concerning the similar content presented in this study, for both groups, the duration was
equivalent. Nevertheless it can be interesting to notice that the first group students were
not familiar with the educational objective of the Session 2 mentioned in Table 1, and
formulated as: “Defining information need, queries, finding and defining a controversy
issue, create information search strategies, quick reading, sorting out of sources”. On
the other hand this group benefited from more time to choose their controversy subject.
This group founded 4 sub-groups of students, their controversy subjects were the
followings:

• Medical auto-diagnosis
• The development of digital technologies and employment
• Do robots need to resemble human beings?
• The customer responsibility, the mobile phone case

The second group is organized in a more traditional way. They were 12 students in
Master’s degree in the Information and Communication Science Department at Univer‐
sity Paris 8. They all benefit from a pre-existing knowledge previously mentioned corre‐
sponding to the Session 2 in Table 1. The course was dispensed during a week in January
2015. They formed four sub-groups of students and their subjects were the followings:

• Assisted reproduction and surrogate motherhood.
• Will digital books replace traditional books?
• Patent and living things
• Euthanasia

4.2 Preliminary Results

From the participant observation process, some interesting elements emerge that can be
confirmed by the questionnaire sent to the students. Some of the preliminary results of
the questionnaire have been extracted and are presented in Tables 2, 3 and 4.

The first significant aspect emerging from the observation is about the teacher’s
position in this kind of course. Actually, we think he has to moderate the constraints
about applying the methodology, and also on the use of the different types of maps.
Indeed, even if the teacher can adopt an incentive attitude towards students to appropriate
the methodology, we suggest considering that the students gradually become experts of
the subject of the controversy at hand. Moreover, we suggest considering that the
proposed experimental methodology can be improved by the practice of the students.
Thus, some aspects of the methodology are left vague to provoke the involvement of
them in a creative process, especially concerning the analysis and representation of
arguments. What follows from the previous statements is that the role of the teacher is
less oriented towards a vertical transmission of knowledge than towards an educational
support with fluctuating goals because the different groups have various paces of
progression.
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Table 2. Extract of results from the questionnaire about maps

Which of these tools did you discover
during the class ?

% of the responses

Boolean queries 15.4%
Heuristic maps 30.8%
Concept maps 76.9%
Semantic maps 76.9%
Which of these tools do you think you will use again in the futur ?
Freemind 61.5%
CmapTool 92.3%
GraphCommons 76.9%
For which of these tasks did you use the maps ?
Rank Informations 100%
Summarize 76.9%
Compare viewpoints 69.2%
Read and discover the subject 61.5%
Analysis of Information 53.8%
Detect Information needs 38.5%
Take notes 30.8%

Table 3. Extract of results from the questionnaire about mastered domains

Did the class provided you a better mastery
in these domains ?

% of positive
responses

Production of synthesis 92,3%
Methods for knowledge acquisition 69,2%
Peers confrontation 46,2%
Oral presentation 23,1%

Table 4. Extract of results from an open question from the questionnaire about the characteristics
of controversy

Extracted elements from the responses Number of
mentions

Multiplicity of viewpoints 5
Question concerning the whole society 5
Public debate, public arena 5
Multiplicity of actors 4
Argumentative dimension 4
Different opinions 3
Complexity of the problem at hand 2
Critical vision 2
Different ideologies 2
İncertainty 1
Polemic 1
Divergent values or interests 1
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The second significant aspect of this experimental session is focused on the use of
the maps produced by students. In the Medialab course about controversies, it seems
that the maps (network graphs) are the expected results requested to the students. As
shown in Table 2, even if a majority of students responding to the questionnaire discov‐
ered the concept mapping, the semantic mapping, and the related tools during the class,
they are interested in re-using them in other contexts. This is consistent with the results
presented in Table 3, which show that this kind of course can benefit the students on
other dimensions of IL, for example, in production of synthesis or in knowledge acquis‐
ition.

Concerning the use of mapping, Table 2 reveals various uses of mapping, for
example, for ranking and summarizing information, or for comparing viewpoints. These
various uses of maps reveal that the maps are not only used for presenting results, but
also serve as analysis tools. In Table 4, the results consist of an extraction of terms from
the responses of students to an open question formulated as follows: “what are the char‐
acteristics of a controversy?”

It can be interesting to notice that the analysis of the responses shows a large diversity
of understandings about the characteristics of a controversy. This is consistent with an
observation realized during the courses, which can be summarized as follows: depending
on its subject, a controversy presents various characteristics, as for example, a high
degree of technical nature or of opacity, a focus on problems of definition, a low degree
of maturity, a characterization by binary oppositions, or by the temporality or geograph‐
ical aspects. Consequently, we consider that evaluation criteria of the analysis provided
by students should take into account this diversity in characterization of each contro‐
versy.

5 Conclusion

Information literacy has become an important field of study and gains gradually in inde‐
pendence. We consider that classical courses for information literacy remain insufficient
for new generations. The previously presented observations are still a work in progress,
and we will pursue this study with an increasing number of students. Nevertheless, it
seems that teaching analysis of controversies proves to be relevant for including critical
thinking in information literacy. This course benefits students on different dimensions
of information literacy that have to be evaluated with appropriate approaches.
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Abstract. Our paper presents a theoretical background for a Polish comic book
“Bibliostory—educational comic stories” (Pl. Bibliostory—edukacyjne historie
komiksowe). The comic targets children between 9 and 12 years of age and youths
from 13 to 16 years of age. Each story illustrates one issue, such as information
searching, organization of information, plagiarism, and information problem
solving strategy. Bibliostory is based on two constructivist pedagogical concepts:
the zone of proximal development (ZPD) and case-based learning/teaching.
These concepts, on application level, are first of all associated with designing
educational situations and relationships between teachers and students (educators
and learners). The aim of our paper is to present the possibilities of application
of these concepts in the educational comic books. We describe the general
assumptions of two concepts, then we focus on elements applied in Bibliostory
project. We also provide a review of literature on the educational potential of
comic books.

Keywords: Bibliostory · Case-based learning · Cultural-historical theory ·
Zone of proximal development · Media and information literacy · Educational
comics · Poland

1 Introduction

This paper presents theoretical background for creating a comic Polish book “Biblios‐
tory—educational comic stories” (Pl. Bibliostory—edukacyjne historie komiksowe).
The comic book was developed within the framework financed by the Ministry of
Culture and National Heritage Program “Education. Media and Information Education”
and published in 2015. The Regional Public Library and Culture Animation Centre in
Poznan was the coordinator of this project.

The comic book consists of 24 stories. It targets children between 9 and 12 years
of age and youths from 13 to 16 years old. Each story illustrates one issue, such as
information searching, the organization of information, plagiarism, and information
problem-solving strategy. One page is dedicated to one story only. “Bibliostory” is
available online in Polish (http://wbp.poznan.ekursy.eu/course/view.php?id=30)
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under the Creative Commons Attribution−NonCommercial–ShareAlike 3.0 license.
A sample of comic stories have been translated into English (http://
wbp.poznan.ekursy.eu/mod/page/view.php?id=861). The project, therefore, sets an
example of a professional Open Educational Resource (OER) which can be used by
children and youths. Comics may also be used by parents and librarians in furthering
the development of media and information literacy (MIL) among children and
adolescents. “Bibliostory” is based upon two constructivist pedagogical concepts: (1)
the zone of proximal development (ZPD), (2) case-based learning/teaching. On the
application level, these concepts are associated primarily with the design of educa‐
tional situations and the pupil-teacher relationship. In our texts, we show the possi‐
bilities of their application in the educational comic project. First, we present general
principles of both concepts and then focus on elements used in the “Bibliostory”
project. We also review the literature on the use of comics in education.

2 The Educational Potential of Comics

2.1 Educational Comics

According to McCloud, comics are juxtaposed pictorial and other images in delib‐
erate sequence, intended to convey information and/or to produce an aesthetic
response in the viewer [1]. Comics’ narrative and images facilitate learning [2].
Comics have an influential visual aspect, and are impressive and easily-remembered
as well [3]. From the user-experience point of view, comics create an experience
through the representation of the “reality” of information via the symbol systems
which is easily understandable by an audience [4]. Comics reflect the importance of
visual communication in modern culture; they are an important medium in the daily
reading experience of students [5]. The comic book – reflecting the maxim that “a
picture is worth a thousand words” – can, in fact, convey substantial amounts of
information, even in its relatively short format [6, p. 117].

The educational potential of comics – especially of the new comic book form that
arose in the 1930s – was recognized early on. Educational comic books are essentially
as old as the comic book form itself [6]. According to Nyberg [7], the educational comic
was a response to the criticism of comic book reading, made by the guardians of child‐
ren’s culture, teachers, and librarians, who feared the contamination of children’s culture
by comic books. Educators from the beginning condemned comic books as undesirable
reading material [p. 29]. Publishers responded to their critics in a number of ways [p.
30]. The educational comics have been published since before World War II [8, p. 73].
In 1941 in the U.S. a series True Comics started, offering biographies of “real life
heroes”. Booker [6] recalls Maxwell C. Gaines, one of the US pioneers of the comic
book industry, who was so convinced of the promise of comic books as a scholastic tool
that, in 1944, he named his enterprise “Educational Comics.” Popular comics can be
used, for particular types of audience, as a tool to communicate scientific information
to a large population in an understandable, memorable and enjoyable way [2, p. 207].

According to the learning theories, creative activities make the learning process more
efficient [3, p. 1447]. Using humor and comics as teaching aids not only livens up the
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lessons, but also encourages the students to participate in the training process to create
the information and the comment by themselves (Erdem as cited in [3, p. 1449]). The
constructive training approach of comics, which are funny, questioning as well as
educational, affects students’ academic achievements in a positive way [3, p. 1451].
Images reinforce understanding and help commit it to memory. Humor is used effec‐
tively in some comics to capture the reader’s attention and make the message more
memorable [9, p. 54]. In the 21st century classroom, teachers recognized the inherent
value of comic narratives and sought to incorporate them into their lesson plans for
history and social studies units [10]. In 2015, Digital Humanities Quarterly published a
special issue on comics as scholarship (http://www.digitalhumanities.org/dhq/vol/9/4/
index.html). Comic arts have gained popularity and credibility in recent years also
because of their increasing quality and variety [11, p. 46]. Besides, as Upson et al. [14]
write, comics stimulate the parts of the brain that handle visual elements as well the parts
that handle language, they can potentially give the brain more opportunities to connect
with the content that one would have with a strictly text-based book [p. vii].

2.2 Pop Culture in Education. Examples of Educational Comics

Behen [12] poses a rhetorical question: If the popular culture of today’s teen is what
drives their behavior and motivates them, why not use it to connect with them? [p.
2]. One of the best-known examples of educational comics is Art Spiegelman’s
Maus, describing the World War II and Holocaust experience of author’s parents.
Maus was the first comics to win Pulitzer Prize in 1992 [13]. Humphrey [8] recalls
comics published by US government bodies in the 1950s to teach adults and chil‐
dren about topics including fire safety, civil defense, and economics. He states that
each year in the US more than 30 educational comics are published. Also, the Disney
Company, known for its animated films, engaged in the comic publishing market
during the 1940s, issuing a series of Mickey Mouse comics with an educational
aspect, for example, presenting the health advantages of drinking milk [6]. Vassili‐
kopoulou et al. [5] enumerate several educational comics that influence classroom
teaching in the U.S. In France, La Cité internationale de la bande dessinée et de
l’image – provides several educational comics on its website (http://
www.citebd.org/). Negrette [2] presented an example of the use of comics to commu‐
nicate information about the sustainable use of the Mayan nut to low literacy rural
communities in Mexico. In this country, comics is one of the preferred communica‐
tion media which provides reading access for inhabitants. Tuncel and Ayva [3]
recall four Turkish examples of the use of comics in education: (1) in teaching of
social sciences at primary school; (2) in teaching history; (3) in the training of
science and environment; (4) in the teaching of human rights. The last example is
their study which showed how the use of comics in the classroom increased learning
success because it created a positive change in the approach of students to the
lesson. Duke Center for the Study of the Public Domain offers an educational comic
book with intellectual property as the main subject titled Bound by Law (http://
web.law.duke.edu/cspd/comics/). The British publisher, Icon Books, offers an Intro‐
ducing… Graphic Guide series, where philosophers or social topics are presented in

720 E.A. Rozkosz and Z. Wiorogórska

http://www.digitalhumanities.org/dhq/vol/9/4/index.html
http://www.digitalhumanities.org/dhq/vol/9/4/index.html
http://www.citebd.org/
http://www.citebd.org/
http://web.law.duke.edu/cspd/comics/
http://web.law.duke.edu/cspd/comics/


a comic-approach way (http://www.iconbooks.com/introducing2/). McNicol [9]
describes the importance of health education comics, which deal with topics such as
AIDS, sexual health, or diabetes.

The current trend in educational comics is to let students become the authors of
their comics [5]. In 2001 in the US The Comic Book Project was founded, chal‐
lenging students to produce their comic books [10]. In 2009–2010, the EduComics
project was held within EU Comenius program. The project’s outcomes are training
material for teachers accessible online (http://www.educomics.org/). The exem‐
plary tool for comics creation is ComicLab, produced by ItIsArt.Ltd (http://
www.webcomicbookcreator.com/).

3 Comics in Information Literacy Education

The comic is an art based on criticism. Criticism is forming a discussion platform which
provides thinking, questioning, identifying the negations, finding an alternative point of
view to the problems [3, pp. 1447–1448]. The activities, which promote critical ways
of thinking, should be placed more than usual during the lesson [3, p. 1451]. Moreover,
as McCloud writes, when you enter the world of cartoon – you see yourself (…); we
don’t just observe the cartoon, we become it! [1, p. 36]. Comics create an interactive
experience for an audience that allows them to interact in the world of the information
presented [4, p. 92]. According to Paziuk [10], in the 1990s in the US educators strongly
advocated the inclusion of comic books in childhood education, in both the classroom
and the library. As Farmer [11, p. 35] writes, graphic novels increase the librarians’
“cool factor” and street cred. Behen [12], in her book ‘Using Pop Culture to Teach
Information Literacy’ advocates for a practical approach to reaching teens in the library
with methods that spark their curiosity and interest andto change students’ expectation
that library is boring. Upson et al. [14] propose a graphic guide to student research, titled
Information Now. Its publication in Chicago coincided with the publication of Biblios‐
tory in Poznan. Moreover, both comic books are complementary – while Bibliostory’s
target groups are children and teenagers, Information Now addresses the information
needs of undergraduate students. Librarians wrote both. In the preface, the authors write
about their motivations: we decided to make this book as a comic because we believe
that comics can more efficiently teach concepts and skills than traditional prose, thanks
to their use of engaging combinations of text and images and appropriate utilization of
metaphor and relevant context [p. vii].

4 Theoretical Framework. Application of the Social Constructivist
Approach to the “Bibliostory” Project

The constructivist, more precisely a social constructivist approach formed the theoretical
foundation of the “Bibliostory” project. Two concepts were used for the project: the
zone of proximal development, and case-based learning/teaching. In this section, based
on selected stories, we set the most significant assumptions and show the manner of their
application in the “Bibliostory” project.
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4.1 Instruction in the Zone of Proximal Development

The Zone of Proximal Development. ZPD, the Vygotskian cultural-historical theory,
assumes the following: (1) learning is the activity of the learner and the assisting indi‐
vidual, (2) learning means mastering cultural tools, especially language, (3) learning is
a social process, (4) reflection and the sense of agency are important in learning process,
(5) learning/teaching strategies: scaffolding and mediated learning experience, (6)
learning occurs through action, in an authentic, real context [cf. 15]. ZPD defines the
differences between tasks which the learner can solve with or without the assistance of
a more experienced person (scaffolding). For example, two children may solve a task
well, yet have different potential to solve a more arduous task with the assistance of
another person. As Gołębniak and Zamorskaemphasize, ZPD is not a range of tasks, but
a zone in which higher mental functions grow from the maturing functions (“seeds”);
the assistant’s task is to provide the conditions and challenges to support the growth of
the learner’s potential, which may but does not need to develop [19]. A teacher or a
competent peer may be the assisting person [17]. Tudge and Rogoff [18] underline how
important it is for the learner and the assisting person to maintain a partnership and work
together. The assisting person should include the learner’s ZPD in interactionand recog‐
nize their needs. Vygotsky names such relations intersubjective relationships. Such a
relationship, in a narrower sense, may be interpreted as a tool to transmit such amount
of information which will allow the learner to perform a set task and not overwhelm
them at the same time.

Media and Information Literacy and the Zone of Proximal Development. Vygot‐
sky’s concepts are the subject of interest within the MIL field. Limberg et al. [21]
provided the foundation for the understanding of information literacy from the socio-
cultural approach, which is a theory of Vygotsky. Wang et al. [20] have shown the
possibilities of using ZPD in MIL academic training based on an educational project.
They drew attention to the role of dialogue and lean on existing relationships in the
group.

The Application of the Zone of Proximal Development in the “Bibliostory”
Project. Interaction is seen as a means of development and more broadly, as a
means by which a person enters into the culture via learning, that is, takes over the
intellectual tools of the society [18]. Learning takes place through instruction and
imitation. Gołębniak and Zamorska underline that meaningful imitation does not
necessarily involve mechanical copying. It is a process of active transmission of
tools used by the assisting person [19]. The stories in the “Bibliostory” project are
static. It means that the figures of the virtual assistants are not supposed to follow
the reader (a child) or match them. Nonetheless, there are stories that build frustra‐
tion when for example, the protagonist does not possess the necessary tools. The
story titled “How to prevent invasion of the Little Red Riding Hoods: and advanced
search in the library catalog” sets a good example (Pl. Jak zapobiec inwazji czer‐
wonych kapturków: czyli wyszukiwanie zaawansowane w katalogu bibliotecznym).
The protagonist is a fantastic His Catalogueness (PL: Jego Katalogowatość). The
moment the readers recognize him, he is in despair because cannot find the “Little

722 E.A. Rozkosz and Z. Wiorogórska



Red Riding Hood” book. There are multiple book publications, however he seeks a
particular one. A schoolgirl assists him. She appears in a role of the assisting adult
who shows how to handle the catalog. This particular story is underpinned by the
assumption that a simple search in the library database is a general ability. Because
of this, the story tells of an impossible task since the character is not capable of
narrowing his search results in the catalog. The comic book shows a rule which
cannot be mechanically applied by clicking the same buttons presented in the
graphics. Imitating the girl’s action requires object reflection.

Forman and Cazden [22] studied how children of nine years of age or alike cooperate
when performing different tasks (peer tutoring). They observed that two peers cooperate
more efficiently when working together than on their own. During problem-solving, they
take different yet complementary roles: the observer and the performer (they may swap
roles). In the course of the social interaction, they may develop a problem-solving
strategy. Subsequently, the strategy is internalized [22]. The studies show the interac‐
tions among peers in the zone of proximal development. They have become an inspi‐
ration for posting peer cooperation topics in the “Bibliostory” project. The comic story
“Where do I know this pic from? Uncle Google and image search” (Pl. Skąd ja znam tę
fotkę: czyli wujek Google a wyszukiwanie obrazem). The main characters are two boys
searching for the author of certain graphics. One of the boys takes the role of a performer
and step by step explains how to determine the author. This story has two levels: (1) the
instruction of how to use the Google Images search engine, (2) the material that presents
the structure of a social situation that reveals the manner of solving the problem, which
can then be internalized by the parties concerned. The first level allows the readers to
learn a task (solve the information problem). The second level educates them on how to
organize their learning and reasoning processes [16].

Vygotsky pays lots of attention to the adult-child relations. It is hard to discern in
which relationship (adult-child, child-child) the child gains more and which relationship
better supports their development. On one hand, in the task as a discussion on any
subject, interaction with a peer gives more freedom. On the other hand, implementation
of tasks that require specific skills may need adult assistance. The evaluation of benefits
depends, to some extent, on the type of a task. The task may involve competence not
popular among adults, and which more experienced peers have [18]. The tasks associated
with the activity of the youth, often relate to MIL education. Nonetheless, the stories of
the “Bibliostory” project relate not only to the relationship between peers, but also to
the broadly discussed, by the cultural and historical theory, child-adult relationship. The
story titled “The Old World Swallowtail: that is, what can I do with someone else’s text
about a Polish butterfly” sets a good example (Pl. Paź królowej: czyli co mogę zrobić z
cudzym tekstem o polskim motylu). The action takes place at school’s biological labo‐
ratory. Two girls are supposed to prepare the description of the Old World Swallowtail
(butterfly) to present in the booklet about Polish butterflies. They present the results of
their work, but it turns out that they have paraphrased the article about the butterfly from
Wikipedia without giving a source. The adult assisting in this story is a biology teacher.
The teacher does not begin with a negative assessment of the lack of sources. Instead,
she navigates questions in such a way to help the girls understand the meaning of para‐
phrasing and the reason why providing the source is meaningful. She adapts to the
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situation (ZPD of the girls) by providing them with as much information as necessary
to help them understand what has happened and let them identify and solve the problem
on their own. The example questions that she poses are: “Does the description refer to
the results of your observations?” “Did you measure those butterflies?” Such actions let
the girls delve into self-reflection and cope with the situation by the necessary informa‐
tion. When the clues seem insufficient, the teacher assists in solving the problem by
providing them with the information. She suggests inserting a hyperlink to Wikipedia
source below their article (Fig. 1).

Fig. 1. Excerpt of comics “The Old World Swallowtail: that is, what can I do with someone else’s
text about a Polish butterfly”, being a part of “Bibliostory—educational comic stories”

ZPD gives the flexibility regarding its use in the development of learners of all ages.
This concept focuses on problems unsolvable without the assistance of an individual
who is at least a step ahead or an individual who has knowledge or experience. The
readers of the stories of the “Bibliostory” project are children aged 9–16. The level of
their ZPD may vary: it may not be the same among peers or be the same among indi‐
viduals of different ages. With this in mind, no age marks have been introduced into the
“Bibliostory” project. The readers are free to chose stories and instructions therein that
are within their ZPD.

The “Bibliostory” project includes pop-culture elements, evocations of places or
situations that may be within the reader’s recognition potential. It builds a shared context,
the narrator/protagonists of the stories share the meanings given to these objects with
the readers. Moreover, the project motivates readers to constantly search for new discov‐
eries. For example, in comic titled “Photo contest, or: Why it’s not worth messing up
with Imperator” (pl. Konkurs fotograficzny, czyli dlaczego nie warto zadzierać z Imper‐
atorem) Imperator, a hero of a popular science fiction saga “Star Wars”, apprears. The
“Bibliostory” readers will associate Imperator with unethical behaviour (in “Star Wars”
saga Imperator represents “Dark side of the Force”). In the excerpt of the comic story
presented below Imperator appears to the boy who used someone else’s picture to win
the photo contest (Fig. 2).
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Fig. 2. Excerpt of comics “Photo contest, or: Why it’s not worth messing up with Imperator”,
being a part of “Bibliostory—educational comic stories”

4.2 Case-Based Learning/Teaching

The case method of instruction is a Socratic approach that took root at the Harvard
Business School in the 1920s and has spread to business schools around the world [23].
Spackman and Camacho [23] describe cased-based library instruction, claiming that it
might be an effective pedagogical approach that can be adapted to a library instruction
context. The case itself consists of a brief problem statement built around a narrative
structure. This storytelling element captures student interest and accentuates the induc‐
tive and constructivist nature of learning through cases. The focus is to identify the
information that would meet the needs of the case and explore the library and Internet
resources to obtain such information. The objective is not to teach students how to
conduct an analysis, but how to gather and assess the information they would need for
analysis [23].

The Harvard Business School was the pioneer in case method teaching. Barnes et al.
[24] presented theses that were central to an understanding of their efforts to help
instructors work more efficiently in case discussion classes.

First, we believe that when educational objectives focus on qualities of mind (curiosity, judg‐
ment, wisdom), qualities of person (character, sensitivity, integrity, responsibility), and the
ability to apply general concepts and knowledge to specific situations, discussion pedagogy may
well be very effective. [p. 3]
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Barnes et al. [24] underlined the importance of learner empowerment in this peda‐
gogical approach, that is, students taking responsibility for their education simultaneous
with teacher’s role as a facilitator who supports them in constructing their knowledge.
The examples provided by the teacher help the learners use new texts in practice and at
the same time relate them to their experience. According to Barnes et al. [24], such an
approach supports the culture of innovation.

The primary assumption of the case-based learning is the teacher’s need to identify
the problem and demonstrate its solution based upon example. The “Bibliostory” project
depicts solutions to information problems. Each solution requires an action such as the
application of an adequate source of information or understanding the effects of a
presented action. The story “Wolne Lektury: this is where I will find Stas and Nel but
not Harry Potter” (Pl. Wolne Lektury: tam znajdę Stasia i Nel, ale nie znajdę Harry’ego
Pottera) sets a good example. The main protagonist is a student who has to read a young
adult novel “In Desert and Wilderness” by Polish novelist, the Nobel Prize laureate,
Henryk Sienkiewicz. This popular novel tells the story of two children Stas and Nel.
The protagonist wants to borrow the book from a library, it turns out, however, that it
is unavailable. The librarian explains that the book is in the public domain because its
copyrights have expired. She points to Wolne Lektury (the Polish digital library run by
the Modern Poland Foundation), from where he can legally download a free copy. The
boy opens Wolne Lektury website and finds the book he was searching for. The problem
is solved. This comic story portrays a method of problem-solving - the source of public
domain books. This example potentially teaches the readers how to solve an information
problem of similar nature.

The cases presented in the “Bibliostory” project relate to daily activities typical of
children and teenagers. The idea of using such a construction was to encourage the
readers to reflect upon their mode of actions and refer the examples to these actions.
This forms the basis for constructing new knowledge.

5 Role of “Bibliostory” in Information Literacy Education

The “Bibliostory” project embraces different methods of using comic books. The comic
book contains valuable tips for librarians which may inspire them to use it as an MIL
education tool both in the passive and active way. The passive one means displaying or
presenting printed stories on the library’s walls, or publishing stories on the library’s
website or in social media Instagram, Facebook). The examples of an active way of
“Bibliostory” usage are ready-to-use scenarios of classes for different age groups that
librarians and teachers may use. Bibliostory authors propose the scenarios at the begin‐
ning of the book they base on comic stories.

Promotion of “Bibliostory” Among Polish Librarians. “Bibliostory” was published
both in electronic and print version. Since it was a Ministry-funded project, the print
versions were free of charge. The Regional Public Library and Culture Animation Centre
in Poznan sent printed versions to the libraries in the region. The country promotion of
“Bibliostory” took place on the Internet. An independent portal for librarians, Pulo‐
werek.pl each week published a different story from the book. This promotional
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campaign lasted six months. According to Pulowerek.pl’s statistics, each story had 188
displays on average. Parallel, the Regional Public Library and Culture Animation Centre
in Poznan was publishing the stories on its website.

In January 2016, IL Committee of Polish Librarians’ Association announced a
“Bibliostory” contest for libraries. The library that wanted to participate, had to send an
idea of comic stories application during media and information literacy class. The
printed versions of “Bibliostory” were drawn among participants.

6 Conclusions

Our paper has discussed the pedagogical framework on which an educational comic
book was developed. Two constructivist pedagogical concepts, the zone of proximal
development and case-based learning/teaching provided a basis to design “Bibliostory”.
The key categories, like interactions between learner and more experienced person, and
meaningful imitation are reflected in stories, especially in the activities of comic book
characters. “Bibliostory” is embedded in the social and historical context of culture,
stories reflect current children and adolescents’ reality. This makes “Bibliostory” easy
to understand and implement in learning media and information competences by chil‐
dren and adolescents.

Our analysis contributes to the broader discussion on the application of pedagogical
approaches in MIL education. We agree with Jacobs [25] who claims that “instructional
strategies and techniques are an important part of teaching but they must be informed
by an understanding of pedagogical theory” [p. 257]. Therefore, we claim that it is not
sufficient to base only on information and media practices while designing educational
materials. We present how the social constructivist understanding of learning and
teaching process influences decisions on design the comic stories.
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Abstract. In this paper, the authors present interim research results from an
ongoing ethnographic examination of eight engineering undergraduate students
from two technology universities in Prague, Czech Republic. A multi-layered
data gathering strategy was employed, including semi-structured in-person inter‐
views as well as in situ and virtual observations of participants interacting with
learning environments. This data enabled the authors to examine whether or not
students are aware of library services. “Library services” are here broadly defined
to include not only traditional support services but also new, emerging areas of
activity which can be categorized under the broader concept of undergraduate
student support [1]. Findings indicate very poor awareness of library offerings
although participants were aware of the library as a study space. The authors
additionally touch briefly upon the concept of “backward design” [2] for service
development, in which research data is gathered and considered prior to service
design and launch.

Keywords: Ethnography · Engineering undergraduates · Student-centered
information literacy · Backward instructional design

1 Introduction

At the Czech National Library of Technology (NTK), because of many twists and turns
of history which extend beyond the scope of this paper [3], we are in the unique position
of being able to redesign all of our academic support services, both physical and virtual.

What this means in practical terms is that the NTK academic services team has set
as a purposeful internal goal the use of data about our patrons and potential future
patrons before we create, launch, or reconsider any service offering, including infor‐
mation literacy initiatives. In addition to traditionally-generated library utilization
metrics, we are keenly interested in gathering contextual data using ethnographic strat‐
egies—including emerging forms of virtual observation—because such data provide
emic depth and richness to our understanding of patrons and their needs.

In this introductory section, the authors conduct a brief literature review and discuss
the origins of this research project. Section 2 formally presents the research questions
and describes research methods and design. Section 3 is devoted to a description of data
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gathered during the project. Section 4 provides data analysis in relation to our research
questions (very brief, because of space limitations) followed by the conclusion in Sect. 5.

1.1 Literature Review

Research studies which consider the perhaps unique educational service needs of
Millennial generation engineering undergraduates are quite rare and are often, as
outlined importantly by [4], focused on how students interact with the online environ‐
ment and technological devices rather than on library offerings. Library-focused studies
such as [5, 6] are already several years old. A full review of literature specifically about
information literacy in engineering technologies is provided by [7] with the conclusion
across the literature that “‘one shot’ instruction does not work” [p. 163]. [8, 9] describe
the needs of international students studying in English-language engineering environ‐
ments, an area of special interest to the authors because several participants in this study
must work with materials in English and not in Czech, their native language.

Ethnographic strategies have been increasingly used in recent years to examine
library environments; see a survey of such studies across many disciplinary areas at [10].
Additionally useful descriptions of ethnographic research techniques appear in [11–15]
provides a critical discussion of the application of anthropological methods to library
and information science research.

This study is the second of its kind, following methodological considerations laid
out in [16], to include elements of virtual ethnography in the form of screenshots taken
by research participants in order to capture moments of time in which they interact with
information online. In the future, the authors would be like to additionally use video
screen captures and/or mobile video; an interesting non-library example of the latter is
provided by [17].

1.2 Origins of Research

The original research the authors describe here is part of a broader, ongoing study being
conducted by one of the paper’s authors about the research and study patterns of engi‐
neering undergraduates at the University of Chemistry and Technology, Prague (UCT
Prague) and the Czech Technical University in Prague (CTU), two institutions which
physically surround our library. Because of space limitations for this paper, the authors
provide only an interim set of results and brief discussion of their potential applicability
to service offerings at NTK.

The description of the in-process project provides a model for others interested in
transcending the boundaries of traditional quantitative research approaches at their
institutions. Micro-level studies such as this one can enrich the small corpus of literature
about Millennial engineering undergraduates and, importantly, inspire future analyses
about the needs of the post-Millennial students.
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2 Methods

In this section, the authors define research questions and describe methodology and
design of the research project.

2.1 Research Questions

The first research question (RQ1) considered in this paper is: How are selected under‐
graduate engineering students at two technology universities in Prague interacting
with libraries (if at all)? We also ask (RQ2): Do these students feel libraries can play
a role in their overall educational process? Finally, the authors discuss (RQ3) how
instructional/information literacy support services might be potentially developed in
relation to interim research findings.

2.2 Research Methodology

Ethnographic strategies were employed as part of the broader in-process study. The
authors’ goals beyond providing insight into the aforementioned research questions for
this paper: an examination of the lifeworlds of eight undergraduates, both in-person and
online, as a starting point for enhancing our understanding of their learning processes
and possible support needs as well as to identify areas for future research (both quanti‐
tative and qualitative) over additional populations.

The following section describes specific aspects of how ethnographic techniques
were employed in this study, including types of data gathered during the research
process, recruitment of participants, and ethical considerations.

2.3 Research Design

Gathering Data. Ethnographic research can generate a rich amount of data over time
to be analyzed and considered. This, the authors feel, is advantageous—but it does mean
researchers interested in conducting such a project must be prepared to devote a serious
investment of time into data gathering and analysis.

Because we were interested learning about both the in-person and virtual lifeworlds
of our research participants, data was gathered in both realms of social interaction, as
seen in Tables 1 and 2. The semi-structured interview protocol was modeled loosely on
that described in [6, pp. 7–15].

Recruitment of Research Participants. The paper’s first author recruited eight
students for this project in order to provide a manageable set of data with which to work
because of an autumn 2016 deadline. This population (n = 8) is not representative nor
random in the statistical sense; this is not necessary in such a qualitative ethnographic
study as long as findings are not generalized beyond the specific purposes of this paper
and the larger research project. [2, pp. 10–11] provides interested readers with a useful
discussion of how to consider ethnographic generalization as opposed to “abstract”
survey approaches.

Assessing Awareness of Library Services 731



Table 1. Data gathered/to be gathered in-person (fieldwork)

Mechanism Purpose Data type
Semi-structured interviews To ask specific questions

related to research project;
length of each interview
varied: 39 to 141 min

Mobile phone recordings, tran‐
scribed to text documents

In-person observation of
campus activities

To supplement interview
information; included visits to
open houses but not classes

Fieldwork notes, text

Table 2. Data gathered/to be gathered virtually (online fieldwork)

Mechanism Purpose Data type
Online information about
participant schools

To learn more about partici‐
pant study programs and
learning environments

Notes about findings, text

Resources mentioned in inter‐
views

To understand tools used
commonly by participants in
their study

Notes about findings, text

Screenshots taken by partici‐
pants

To observe virtual information
interactions of research partic‐
ipants. Task: Over 14 days,
take screenshots of informa‐
tion-related activities you feel
would be illustrative of your
studies and learning online

Image files stored to Google
Drive, by participant

NTK web, social, and resource
statistics

To analyze behavior of
students using these resources
and compare to interview data

Text and numerical data

Photos taken by participants
(“photo diary”)

To illustrate research partici‐
pant lifeworlds. Task: Take
pictures of anything you feel
represents your life as a
student

Image files

In recruiting participants, the paper’s first author contacted several professors at CTU
and UCT Prague and also used NTK’s Facebook channel. In the end, all participants
were recruited via modified snowball sampling (see definition in [18, p. 49] and
commentary in [19]): three friends of the paper’s first author suggested potential partic‐
ipants who, in turn, recruited additional participants. Because of this, students from only
four schools (“faculties”) are included here. Future studies should include all campus
schools in order to be fully representative of the environment.

One participant has begun Master-level studies and here was asked to comment
exclusively on his undergraduate experience. Table 3 below provides an overview of
project participants, including their “year” of bachelor studies. All participants were
born in 1990 or later.
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Table 3. Project participants (n = 8; five females and three males)

Participant/gender University/field of study Year of study
1/female CTU/information

technology
1

2/female CTU/civil engineering 4
3/female UCT Prague/food and

biochem. technology
3

4/female UCT Prague/food and
biochem. technology

3

5/female UCT Prague/food and
biochem. technology

3

6/male CTU/civil engineering 3
7/male CTU/information

technology
BSc. completed/MSc. 1

8/male CTU/information
technology

2–3

Ethics and Privacy. The American Anthropological Association’s Statement of
Ethics: Principles of Professional Responsibilities [17] were used to guide this study
because neither NTK nor the Division of Information and Library Studies (KISK) of the
Faculty of Arts at Masaryk University in Brno, Czech Republic (the larger study
sponsor) have an institutional review board. All personal information has been removed
for discussion of participants, who have been made aware of the purposes of this research
as well as possible publication outputs and are able to cease participation at any time.

3 Results to Date

This section provides an overview of data gathered in the project to date.

3.1 Data Description

As of the date of submission of this paper, all in-person and virtual fieldwork has been
completed; some transcription and coding is still in progress.

Table 4. Semi-structured interview data

Participant/gender Date of interview Interview duration (minutes)
1/female 9.3.2016 39
2/female 9.3.2016 61
3/female 16.3.2016 141
4/female 6.4.2016 (Still being transcribed)
5/female 6.4.2016 (Still being transcribed)
6/male 6.4.2016 41
7/male 20.4.2016 43
8/male 24.5.2016 68

Average length (of 6 transcribed): 66
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Semi-structured Interviews. Eight semi-structured interviews were conducted in the
Czech language. These interviews were recorded on mobile phones and are in the process
of being transcribed and coded for analysis. Because of space limitations, the interview
protocol is not included here, but authors will provide it upon request (Table 4).

Screenshot Data. Research participants provided 141 screenshots illustrating their
own interpretations of “use of information for their studies” over the course of two
weeks. This task which was purposefully broad to let students define both “information”
and “use” from their own perspectives (Table 5).

Table 5. Screenshot data

Participant/
gender

Date screen‐
shots provided

Number of screenshots

1/female 29.5.2016 30
2/female 24.5.2016 14
3/female 19.5.2016 27
4/female 16.5.2016 3
5/female 28.5.2016 5
6/male 29.5.2016 7
7/male 20.5.2016 47
8/male 26.6.2016 8

Total screenshots provided to
date: 141

Photo Diary Data. To date, six participants have provided 80 photo diary images
documenting various aspects of student life from their points-of-view (Table 6).

Table 6. Photo diary data

Participant/
gender

Date photos
provided

Number of photos

1/female 26.6.2016 13
2/female 22.7.2016 15
3/female 8.6.2016 15
6/male 25.6.2016 13
7/male 20.6.2016 10
8/male 26.6.2016 14

Total photos provided to date: 80

4 Data Analysis and Discussion

4.1 RQ1: Interaction with the Library

How are these undergraduates interacting with the library? Data analyzed to date both
reveal a low level of interaction with the library online, with awareness of the library
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for these students limited to the physical place to study and not as a complementary
partner in their studies for exploring potential research resources or learning about
specialized software or tools.

One participant, for example, when asked if they would consider asking a librarian
for help with their Bachelor thesis, responded: “Maybe as a last resort. I do not want to
bother anyone. What’s on the Internet is best.” Even when the library’s individual
consultancy services were then explained to this student, they stated they would “prob‐
ably not” use them—they would go first to their professors and peers (typically over
social media outlets, including closed/private groups) as well as online discussion
forums (those provided by schools or, for information technology students, specialized
forums like Stack Overflow), video tutorials (YouTube), and documentation (for
example, Linux man pages). One student noted they would ask their parents for assis‐
tance prior to reaching out to anyone else (Fig. 1).

Fig. 1. Sample Facebook secret group commentary (Source: Screenshot data; cropped for privacy
reasons)

Remark 1. This figure illustrates peer assistance, with a student sharing a document for
peers via a secret Facebook group: Greetings, I downloaded this from the student infor‐
mation portal, Primat, if it helps. Primat.cz is a commercial portal which includes
skripta, study booklets written by professors for students, often used in this context
textbooks and other materials.

Only one student in this study illustrated use, according to screenshot data, of a
library website and/or database (including one advanced search); all other participants
exhibited simple keyword searching via Google with a mixture of searches in Czech and
English, depending on the topic of interest to them. All Google queries were plain
keyword searches with no quotation marks or Boolean operators used (for example,
jak psát abstract, or: how do I write an abstract?). One student noted they were
unaware of Google Scholar (Fig. 2).

Fig. 2. Sole example of an “advanced” search, NTK discovery tool (Source: Screenshot data)
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Remark 2. In this search, the student used a query for gas chromatography-mass
spectrometry together the last name of an author (name blackened for privacy),
which yielded over eighty results because the student did not limit their search to full
text.

Students noted they visit the physical library when they are waiting for classes and/
or to meet their peers, because it is centrally-located. No students here consider the
library to be a place to browse physical books or journals serendipitously. CTU students,
who are not currently registered automatically with the library, do not feel it necessary
to be “officially” registered because they can enter the building and use eduroam [20]
for connecting to the Internet without registering (Fig. 3).

Fig. 3. Student study materials at home (Source: Photo diary data)

Several students commented that “all the good books are checked out”—instead of
reserving materials or using e-Books, they then use study materials provided by their
professors or schools or materials posted for shared use to downloading sites like uloz.to.

Students in this study did not know where they might find sample Bachelor theses for
review; one student noted that their school does not publish undergraduate theses because
of an unwillingness to publish proprietary software code. No student had any awareness that
databases such as ProQuest or institutional repositories at other universities (within or
beyond the Czech Republic) which might provide examples for them to use.

4.2 RQ2: Perceived Role for Library in Educational Process

Do these students feel libraries can play a role in their overall educational process? The
resounding answer, for interview data analyzed to date, is no. For the students partici‐
pating in this study, passing exams—both those offered by their schools and those
provided by commercial entities offering specialized certification like Cisco
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Certification Exams [21]—was their primary focus, followed by completion of their
Bachelor theses. The one student who had already completed his Bachelor thesis
conveyed how difficult the process was for him, particularly selecting and narrowing
down his topic and writing mechanics (spelling and proofreading). Such findings for
RQ2 raises many interesting questions in terms of the promotion and development of
existing support services.

4.3 RQ3: Applying Findings to Service/Instruction Development

How instructional/information literacy support services might be potentially developed
in relation to interim research findings (applied) library services? To answer in a nutshell:
very carefully, because our already-existing promotional system is not working, despite
NTK’s prominent campus location and marketing efforts over various in-person, web,
and social channels. Offering new courses before raising awareness of current services
would be putting the cart before the horse and would not address larger issues clearly
highlighted by this study: lack of integration of library offerings with course syllabi and
lack of promotional activity at the point of need such as links to library content in online
student discussion forums.

We must clearly address these issues in parallel to step-by-step mapping of each
Association for College and Research Library (ACRL) Information Literacy Standard
for Science and Engineering/Technology [22] to an appropriate, aggressive strategic
response. These standards will serve as learning outcomes from which we will system‐
atically create methodologies following curricular “backward design” as described by
[23, pp. 20–28]. This process must be accompanied by the development of deeper rela‐
tionships with campus partners regarding undergraduate services as described by [1].
The response must not only include in-person instructional service development but also
highly creative interventions into the virtual space already inhabited by students.

5 Conclusion

In this brief paper, the authors have shown that research participants are largely unaware
of NTK’s undergraduate support services and information literacy concepts such as
advanced query building. Deeper building of campus partnerships as in [1] as well as
meeting students virtually at their point of need will be crucial in the future to addressing
issues identified here. The study’s findings cannot be generalized over all CTU and UCT
Prague undergraduates because the population considered was small, but the authors
will conduct additional investigations to expand their analysis.

References

1. Seal, R.: Resource sharing begins at home: opportunities for library partnerships on a university
campus. Presented at: 14th Interlending and Document Supply Conference, Istanbul, Turkey.
Loyola eCommons, Chicago (2015). http://ecommons.luc.edu/cgi/viewcontent.cgi?
article=1036&context=lib_facpubs

Assessing Awareness of Library Services 737

http://ecommons.luc.edu/cgi/viewcontent.cgi%3farticle%3d1036%26context%3dlib_facpubs
http://ecommons.luc.edu/cgi/viewcontent.cgi%3farticle%3d1036%26context%3dlib_facpubs


2. Dourish, P.: Reading and interpreting ethnography. In: Olson, J.S., Kellogg, W.A. (eds.) Ways
of Knowing HCI, pp. 1–18. Springer Science+Business Media, New York (2014)

3. About NTK – Czech National Library of Technology History. https://www.techlib.cz/en/
2749-about-ntk#tab_history

4. Jorhi, A., Teo, H.J., Lo, J., Dufour, M., Schram, M.: Millennial engineers: digital media and
information ecology of engineering students. Comput. Hum. Behav. 33, 510–523 (2014). doi:
10.1016/j.chb.2013.01.048

5. Gabridge, T., Gaskell, M., Stout, A.: Information seeking through students’ eyes: the MIT
photo diary study. Coll. Res. Libr. 69, 510–522 (2008). http://crl.acrl.org/content/
69/6/510.full.pdf

6. Foster, N.F., Gibbons, S. (eds.): Studying Students: The Undergraduate Research Project at
the University of Rochester. Association of College and Research Libraries, Chicago. http://
www.ala.org/acrl/sites/ala.org.acrl/files/content/publications/booksanddigitalresources/
digital/Foster-Gibbons_cmpd.pdf

7. Hill, K.H., Best, M.M., Dalessio, A.P.: Information literacy in the engineering technologies
at the community college: a literature review. Community Jr. Coll. Libr. 18(3–4), 151–167
(2012). doi:10.1080/02763915.2012.812920

8. Zhao, J.C., Mawhinney, T.: Identifying challenges faced by Chinese undergraduate
engineerng students in acquiring iınformation literacy skills – a report on survey findings.
Presented at: 2014 ASEE Annual Conference, Indianapolis, IN (2014). https://peer.asee.org/
20578

9. Zhao, J.C., Mawhinney, T.: Comparison of native Chinese-speaking and native English-
speaking engineering students’ ınformation literacy challenges. J. Acad. Librariansh. 41(6),
712–724 (2014). doi:10.1016/j.acalib.2015.09.010

10. Khoo, M., Rozaklis, L., Hall, C.: A survey of the use of ethnographic methods in the study of
libraries and library users. Libr. Inf. Sci. Res. 34, 82–91 (2012). doi:10.1016/j.lisr.2011.07.010

11. Seadle, M.: Research rules for library ethnography. Libr. Hi Tech 29(3), 409–411 (2011). doi:
10.1108/07378831111174378

12. Seadle, M.: Project ethnography: an anthropological approach to assessing digital library
services. Libr. Trends 49(2), 370–385 (2000). https://www.ideals.illinois.edu/bitstream/
handle/2142/8342/librarytrendsv49i2_opt.pdf?sequence=3#page=157

13. Emary, L.R.: Librarians are already in the field: how and why to begin ethnographic fieldwork.
BIBL. Forschung und Praxis 30(2), 138–142 (2015). doi:10.1515/bfp-2015-0016

14. Goodman, V.D.: Applying ethnographic research methods in library and ınformation settings.
Libri 61, 1–11 (2011). doi:10.1515/libr.2011.00

15. Sandstrom, A.R., Sandstrom, P.E.: The use and misuse of anthropological methods in library
and ınformation science research. Libr. Q. Inf. Commun. Policy 65(2), 161–199 (1995). http://
www.jstor.org/stable/4309020

16. Krueger, S.: Beyond the paywall: a multi-sited ethnographic examination of the information-
related behaviors of six scientists. Ph.D. dissertation, Humboldt-Universität zu Berlin (2016,
forthcoming)

17. Spinney, J.: A chance to catch a breath: using mobile video ethnography in cycling research.
Mobilities 6(2), 161–182 (2011). doi:10.1080/17450101.2011.552771

18. Walsh, J.: The highlight reel and the real me: how adolescents construct the facebook fable.
Ph.D. dissertation Boston University, Boston (2014). http://gradworks.umi.com/
36/45/3645870.html

19. Goodman, L.A.: Comment: on respondent-drıven samplıng and snowball sampling in hard-
to-reach populations and snowball samplıng not in hard-to-reach populations. Sociol.
Methodol. 41, 347–353 (2011). doi:10.2307/41336926

738 A. Chodounská and S. Krueger

https://www.techlib.cz/en/2749-about-ntk%23tab_history
https://www.techlib.cz/en/2749-about-ntk%23tab_history
http://dx.doi.org/10.1016/j.chb.2013.01.048
http://crl.acrl.org/content/69/6/510.full.pdf
http://crl.acrl.org/content/69/6/510.full.pdf
http://www.ala.org/acrl/sites/ala.org.acrl/files/content/publications/booksanddigitalresources/digital/Foster-Gibbons_cmpd.pdf
http://www.ala.org/acrl/sites/ala.org.acrl/files/content/publications/booksanddigitalresources/digital/Foster-Gibbons_cmpd.pdf
http://www.ala.org/acrl/sites/ala.org.acrl/files/content/publications/booksanddigitalresources/digital/Foster-Gibbons_cmpd.pdf
http://dx.doi.org/10.1080/02763915.2012.812920
https://peer.asee.org/20578
https://peer.asee.org/20578
http://dx.doi.org/10.1016/j.acalib.2015.09.010
http://dx.doi.org/10.1016/j.lisr.2011.07.010
http://dx.doi.org/10.1108/07378831111174378
https://www.ideals.illinois.edu/bitstream/handle/2142/8342/librarytrendsv49i2_opt.pdf%3fsequence%3d3%23page%3d157
https://www.ideals.illinois.edu/bitstream/handle/2142/8342/librarytrendsv49i2_opt.pdf%3fsequence%3d3%23page%3d157
http://dx.doi.org/10.1515/bfp-2015-0016
http://dx.doi.org/10.1515/libr.2011.00
http://www.jstor.org/stable/4309020
http://www.jstor.org/stable/4309020
http://dx.doi.org/10.1080/17450101.2011.552771
http://gradworks.umi.com/36/45/3645870.html
http://gradworks.umi.com/36/45/3645870.html
http://dx.doi.org/10.2307/41336926


20. Eduroam. https://www.eduroam.org/
21. [Cisco] Exams – Training and Certification. http://www.cisco.com/c/en/us/training-events/

training-certifications/exams.html
22. Information Literacy Standards for Science and Engineering/Technology. http://

www.ala.org/acrl/standards/infolitscitech
23. Richards, J.C.: Curriculum approaches in language teaching: forward, central, and backward

design. RELC J. 44(1), 5–33 (2013). doi:10.1177/0033688212473293

Assessing Awareness of Library Services 739

https://www.eduroam.org/
http://www.cisco.com/c/en/us/training-events/training-certifications/exams.html
http://www.cisco.com/c/en/us/training-events/training-certifications/exams.html
http://www.ala.org/acrl/standards/infolitscitech
http://www.ala.org/acrl/standards/infolitscitech
http://dx.doi.org/10.1177/0033688212473293


Erratum to: The Academic Reading Format
International Study (ARFIS): Investigating

Students Around the World

Diane Mizrachi1(&), Joumana Boustany2, Serap Kurbanoğlu3,
Güleda Doğan3, Tania Todorova4, and Polona Vilar5

1 University of California, Los Angeles, USA
mizrachi@library.ucla.edu

2 Université Paris Descartes, Paris, France
jboustany@gmail.com

3 Hacettepe University, Ankara, Turkey
{serap,gduzyol}@hacettepe.edu.tr

4 University of Library Studies and Information Technologies, Sofia, Bulgaria
t.todorova@unibit.bg

5 University of Ljubliana, Ljubljana, Slovenia
polona.vilar@ff.uni-lj.si

Erratum to:
Chapter “The Academic Reading Format International
Study (ARFIS): Investigating Students
Around the World” in: S. Kurbanoğlu et al. (Eds.):
Information Literacy: Key to an Inclusive Society,
CCIS,
DOI: 10.1007/978-3-319-52162-6_21

The original chapter was published in Communications in Computer and Information
Science 2016, 676, pp. 215–227.

After publication of the original paper [https://link.springer.com/chapter/10.1007/
978-3-319-52162-6_21] it came to the authors’ attention that the Chinese translation of
question 10: I prefer electronic textbooks over print textbooks, was inverted to read
I prefer print textbooks over electronic textbooks. Therefore, Figure 3 and the related
discussions on pages 220–221 and 227 were incorrect.

The updated original online version for this chapter can be found at
DOI: 10.1007/978-3-319-52162-6_21

© Springer International Publishing AG 2017
S. Kurbanoğlu et al. (Eds.): ECIL 2016, CCIS 676, pp. E1–E2, 2016.
DOI: 10.1007/978-3-319-52162-6_72

http://dx.doi.org/10.1007/978-3-319-52162-6_21
https://link.springer.com/chapter/10.1007/978-3-319-52162-6_21
https://link.springer.com/chapter/10.1007/978-3-319-52162-6_21
http://dx.doi.org/10.1007/978-3-319-52162-6_21


Electronic textbooks. With more libraries investing in electronic textbooks, it is
important to understand our students’ attitudes towards using them. Overall, nearly
69% of the students disagreed with preferring e-textbooks. Figure 3 shows amalga-
mated results and country percentages for Question 10.

Amalgamated Results
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