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Preface

The Third European Conference on Information Literacy (ECIL) was co-organized by
the Department of Information Management of Hacettepe University, Turkey,
Department of Information and Communication Sciences of Zagreb University,
Croatia, and the Institute of Information Studies of Tallinn University, Estonia.
Information literacy and sustainability being the main theme, ECIL 2015 aimed to
bring together researchers, information professionals, media specialists, educators,
policymakers, and all related parties from around the world to exchange knowledge and
experience and discuss current issues and recent developments.

The main theme of the third conference was “Information Literacy in the Green
Society.” In all, 226 proposals were submitted to the conference. Contributions came
from 50 different countries (Albania, Armenia, Australia, Austria, Belgium, Bangladesh,
Bulgaria, Canada, China, Croatia, Czech Republic, Estonia, Finland, France, Germany,
Greece, Hungary, Iceland, India, Iran, Italy, Jamaica, Japan, Lithuania, Mexico, Nigeria,
Norway, Oman, Pakistan, Poland, Portugal, Puerto Rico, Qatar, Romania, Russia,
Serbia, Slovak Republic, Slovenia, South Africa, Spain, Sweden, Switzerland, Taiwan,
Thailand, The Netherlands, Turkey, UK, Ukraine, United Arab Emirates, USA). All
submissions were subjected to a double-blind review process. This book consists of a
total of 61 papers addressing many different issues.

Starting with the host organization, the Institute of Information Studies of Tallinn
University, we are grateful to many organizations for their support. We would like to
express our deep gratitude to EAS (Enterprise Estonia) for their generous financial
support. Our special thanks go to UNESCO and IFLA, two major organizations that
have contributed tremendously to the development of information literacy, for pro-
viding their patronage.

We would like to take this opportunity to thank: the conference keynote speakers
Susan Danby, Carol Collier Kuhlthau, and Sonia Livingstone; the invited speakers
(Gobinda Chowdhury, Heidi Julien, Mihkel Kangur, Mandy Lupton, Eero Sormunen
and Olof Sundin); the authors and presenters of papers, best practices, PechaKuchas,
posters, workshops; and the session chairs. We would like to thank and acknowledge
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, and Loriene Roy for their hard work and
valuable editorial contributions.

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

November 2015 Serap Kurbanoğlu
Sonja Špiranec

Sirje Virkus
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Abstract. Information strategies and creative information processing are con-
sidered for information literacy research. Information use patterns based on
empirical and phenomenographic studies by selected authors are analyzed.
Three case-studies are subject to meta-analysis resulting in identification of
factors of information creativity and ecological information literacy. Ecological
literacy is described. Main sources and aspects of creative information strategies
as part of information literacy are presented in the final conceptual model. Three
dimensions of the model are identified, including the problem-oriented,
knowledge-oriented and the interactive strategies. For each dimension we
determine main supportive strategies, such as conceptual structuring, conceptual
exploration, and conceptual navigation. It is proposed to pay more attention to
creative information strategies in information literacy research.

Keywords: Creative information strategies � Ecological literacy � Information
use patterns � Conceptual models

1 Introduction

The aim of this paper is to identify creative information strategies with regard to
innovative views on information literacy. Creativity and information strategies are
considered as background for information literacy research. In line with creativity
research we claim that both logical and intuitive aspects of information strategies
should be considered. The main question is if we can support creativity as part of
information literacy research and practice. The starting point is the analysis of infor-
mation use patterns identified by several researchers. We also analyze three case studies
based on empirical surveys of doctoral students, information managers and artists and
scholars and determine sources of creativity in information strategies.

Creative information strategies are strongly tied with the environment and contexts.
That is why we further explore and determine ecological information literacy as part of
the cultivation of the information environment. We suppose that the main challenge of
information literacy research is to understand creative information strategies. Based on
our analyses we applied conceptual modeling for identification of creative information
strategies. Finally we proposed a three dimensional conceptual model of creative
information strategies with implications for ecological information literacy, digital
services and creative digital spaces.
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2 Information Strategies and Creativity: Related Research

Information strategies are information activities that help in information problem
solving and sense making and represent differences in experiencing information
environments. Information search strategies were determined in information seeking
and retrieval as planning the searching process. The strategy itself means cognitive
planning and decision making in information processing. From the viewpoint of
information behavior, information strategies mean planning the information problem
solving and can be considered as part of human information interactions [1]. The main
factors of these strategies are stages of the information problem solving, including
problem definition, planning, realization of solution and assessment [2]. This has been
embodied in several models of information seeking and behavior. For example, in
guided inquiry [3] the authors emphasized building information learning spaces and the
intervening strategies as collaborate, converse, continue, choose, chart, and compose in
contexts. Common strategies are browsing, monitoring, chaining, differentiating,
extracting and visualization.

General behavioral theories described several phases that can be identified in
human information behavior including the orientation-analytic phase, the strategic-
operational phase, and the synthetic-verification phase. In the first phase the structure of
the problem is determined. In the second phase heuristic rules and previous knowledge
are applied to development of global direction to solution. Heuristic rules can represent
mental shortcuts that help in problem solving and decision-making. The synthetic
phase concentrates on assessment of alternatives, revisions, verification, and relevance
assessment. The information strategies can be divided into traditional strategies: ana-
lytic strategies (professional) and intuitive strategies as browsing, empirical strategy,
known-site strategy, similarity [1]. The intuitive strategies provide much space for
human creativity. As opposed to system and algorithmic approaches they are based on
uncertainty, heuristics, and serendipity. Serendipitous information retrieval, for
example, occurs when a user finds useful information by chance, as part of different
information interactions [4]. Browsing is still considered as one of the most common
creative information strategies based on skimming, scanning and “the art of not
knowing what you want until you find it” [5].

Alternative phenomenographic approaches determine specific experiences of
information literacy in contexts related to practice. Several variations have been
identified in relations between information literacy, learning and information use.
Bruce [6] mentions two basic types of information literacy experience, the orientation
experience and the learning experience. The same skills may be applied in different
contexts and information literacy can be understood as creative experience.

However, not very much attention in information literacy research has been paid to
creativity. Creativity is determined as the production of new and original ideas or
products. The creative mind is manifested by insight, planning and exploration. Cog-
nitive abilities of adaptations and production of new and original entities are typical for
the creative personality. Research in creativity usually concentrates on the creative
personality, creative process and creative product. Creativity research can inform
information studies and provides incentives for innovations [7, 8]. Anderson [9]
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mentions the challenge of information science to cultivate creative literacies. She
emphasized new creative information ecologies coming from the capacity to engage
with information in creative ways. She proposed the 4 P’s of innovative culture which
represent the four strategies for support of creative literacies: plan, play, pressure, and
pause. Bawden and Robinson [5] claim that creativity and innovation can be aided by
information tools if used by the “prepared mind”. Sources for creative information
processing can be found in peripheral, speculative or incorrect information, interdis-
ciplinary information, representations of information bringing analogies, patterns,
exceptions, browsing, encouragement of informal channels, individual preferences,
exceptions and inconsistencies.

Creative information strategies integrate human creativity with human information
behavior. Balance between knowledge of domains, problem solving and rational thinking
and intuition, experience, emotions and innovations is required. Creative information
behavior of research workers is marked by uncertainty, relevance and intuition [8]. Some
authors examined the cognitive information processing and pointed to several sources of
creativity [10]. They explore the role of a metaphor in human information organizing
behavior. This means development of scaffolding for creative structuring of information.
Interesting relationships between information literacy, cognition, brain and learning were
presented by Sturges and Gastinger [11]. Modern neuroscience can help understand
interactions between brain hemispheres and neuroplasticity as the capacity of the brain to
mould and remould itself through learning. The right hemisphere seeks resolution through
associative processes. The sources of creativity are interpreted as metaphorical thinking,
intuition and empathy. Apart from over-concern with logical structures we should pay
attention to intuitive, associative and empathetic thinking.

New perspectives have also been established by the ACRL framework of infor-
mation literacy [12]. The emphasis is on contexts and mental construction. Metaliteracy
is regarded as an overarching set of abilities of creators and users and metacognition as
self-reflection in a changing information ecosystem. Information literacy is redefined as
the set of integrated abilities encompassing reflective discovery of information,
understanding the production and value of information and the use of information in
new knowledge and ethical participation in communities.

Based on this background we ask the following research questions: Can we identify
creative information strategies with regard to information use patterns? How can we
determine the concept of ecological information literacy? How can information science
support creative information strategies?

3 Information Use Patterns and Phenomenography

Information science has developed its tradition in identifying the information use
patterns based on information behavior studies. Information use was determined as the
process where the user tries to make sense of discontinuous reality. Some authors
emphasize the problem solving characteristics of information use [13]; others regard
information use as the incorporation of information into a person’s existing knowledge
base [14]. Based on empirical studies several authors determined information styles
and patterns of information use. For example, Palmer [15] identified the following
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information styles of researchers: nonseekers, lone seekers, wide rangers, unsettled,
self-conscious seekers, confident collectors, and hunters. Heinström [16] determined
three information styles of students based on the relations between types of personality
and learning. These styles are determined as broad scanners, fast surfers, and deep
divers and point to priorities in orientation or understanding. Selected cognitive
characteristics can determine creative information strategies in personal contexts.

Several empirical studies of information literacy and learning identified patterns of
information use. Limberg [17] determined three styles of information seeking and use
in Swedish schools: fact finding, balancing information or forming a personal stand-
point, scrutinizing and analyzing. Students who employed more sophisticated ways of
information use achieved better learning outcomes. It depended on understanding,
interpretation and reproduction. This methodological approach was based on phe-
nomenography and experiencing information use.

Patterns of experiencing information use and learning were empirically determined
by Lupton [18], including sequential, cyclical, and simultaneous styles. We identified
three information use patterns, the evolutionary, interactive, and sequential patterns
[19]. Another perspective integrates information literacy into a set of multiliteracies
(social, scientific, economic, cultural) regarded as a sociocultural practice [20]. The
situated information literacy includes such social contexts as workplace, education,
leisure, everyday information practices.

From the cognitive viewpoint we can determine convergent and divergent infor-
mation strategies. Research of serendipity and browsing strategies in libraries con-
firmed the goal-oriented, focused, rational behavior, and the exploratory, intuitive,
impulsive behavior. Björneborn [21] determined the interest space as part of divergent
information behavior with systematic browsing, impulsive browsing and incidental
encounters. Dimensions of serendipity include unhampered access, diversity (topics,
genres, activities), display, contrasts, pointers, imperfections, cross-contacts,
multi-reachability, freedom of movement, explorability and stopability.

Selected information use patterns have been analyzed in Table 1. We selected the
authors who applied phenomenographic research to information literacy, learning or
information use and compared them with general stages of creative problem solving
[22]. These patterns are represented by classification of information needs into explicit
and implicit and confirm dependence on contexts and division of activities into

Table 1. Comparison of several patterns of information use and information strategies

General information
problem solving
phases

Information
strategies
(2010)

Heinström
(2006)

Limberg
(1999)

Bruce
(2013)

Lupton
Information
use patterns
(2008)

Steinerová
Information
use patterns
(2014)

Orientation-analytic Intuitive -
everyday
information
strategies

Surface students -
access

Fact-finding
(experience)

Orientation
experience

Sequential Process/
sequential

Strategic-operational Strategic
students-organization

Balancing
information

Cyclical Interactive

Synthetic-verificative Analytic–
professional
information
strategies

Deep students - quality Scrutinizing
analyzing

Learning
experience

Simultaneous Evolutionary
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orientation/access and deeper analysis/learning. As Heinström noted [16], this division
may not be caused by the personality traits, but rather by the type of information need.
Another interesting issue emerged in relation to preferences in pathways and explo-
ration of the information environment. Several factors such as the context (situation,
task, discipline) or personality traits may cause preferences of stages/process or less
rigorous procedures of one’s experience in the information environment (interactions,
cycle). Differences in information use are influenced by the depth of information
processing, type of personality, type of problem, active or passive information
behavior, types of tasks. Further contextual factors include the creative process and
different stages (orientation, analysis). Other similarities can be found in the use of
intuition for orientation, access, fact-finding and problem solving. Deeper, analytic
information processing, and learning may open up the potential for creative production.

In search for the common framework for explanation of the complexity of infor-
mation use patterns we can use the concept of information ecology. Information
ecology frames the holistic complexity of information interactions and balance among
people, technologies and information. In our research of the academic information
environment we determined ecological information interactions as those activities
which are close to natural information behavior. Implicit knowledge is made explicit
and successful information strategies are re-used [23, 24].

4 Three Case Studies - Meta-Analysis

For further exploration and evidence we analyzed three empirical studies, namely the
qualitative study of doctoral students, the study of information managers as part of the
information ecology of the academic information environment, and a PhD. thesis on
information creativity in digital environment based on surveys of scholars, artists and
information professionals. The study of doctoral students was based on semi-structured
interviews with 19 PhD. students and information horizons methodology [24]. Vari-
ations in information styles in different disciplines were confirmed. In sciences we
identified monitoring of a few key sources such as electronic journals, in technical
sciences conference proceedings and information problem solving prevailed. In social
sciences we found deeper categorization of sources, in humanities scholars preferred
monographs and one’s own knowledge and emotions. The patterns of information
behavior included the interactive pattern indicating several multiple interactions, the
process/sequential pattern which mapped the information problem solving stages; and
the evolutionary pattern pointing to learning and cognitive evolution.

The study on information ecology of the academic information environment
applied semi-structured interviews with 17 information managers of selected Slovak
universities [23]. Several conceptual models confirmed the significance of values,
people and creativity as the most important knowledge asset. The final model identified
the cognitive (visual), behavioral (collaborative) and semantic (conceptual) levels of
information ecology. Ecological information strategies included semantic filtering,
visual filtering and collaborative filtering. Creative strategies emerged as a result of
sensitivity to contexts in time and space. Visual representations (color, form, shape,
place, size) contribute to construction of knowledge. Ecological information strategies
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mean re-use of information objects, exploration of information spaces and cognitive
processes as organization, analyses, syntheses, interpretations, assessment.

The study on information creativity in the electronic environment was based on
a survey of 255 scholars, artists and information professionals in Slovakia [25]. The
author compared information processing and creativity with scholars, artists and infor-
mation professionals. Resultingmodels depict differences in information processing with
these groups. While information professionals and scholars applied mainly analytical
information processing strategies; with artists holistic creative information strategies
emerged. In final models the dynamic reconstruction of information was presented,
including multiple analyses and syntheses, transformations, interactive disintegrations
and collaborations. Information creativity was redefined as the manifestation of infor-
mation behavior determined by the personality of creator, the process of creation and
resulting products in contexts. These studies proved empirically the value-added creative
information strategies embedded in the information environment. People explore infor-
mation spaces and incorporate new knowledge into knowledge bases. The role of context
as inspiration was also determined. Multiple knowledge representations and free move-
ment forward and backwards, browsing and discovery can support creative information
use. Three dimensions of the information space were identified; the cognitive, behavioral
and semantic dimensions. Three patterns of information use can be integrated into
common creative information spaces for problem solving, learning/knowledge growth,
interactive exploration. Coming from the role of information environment and contexts,
we further explored the concept of ecological information literacy.

5 Ecological Information Literacy

The emergent ecological paradigm of information science explains holistic experience
of people in the information environment. Phenomenographic traditions apply holistic
ecological principles, viewing people as part of the environment and overcoming the
anthropocentric perspectives. At a general level, ecological information literacy means
ecological awareness of information use and environmental risks regarding chemical,
pharmaceutical, medical, bioethical, energetic, and material factors of the environment
pollution. Green libraries and green technologies movements focus on environmental
changes and reduction of libraries’ and technological environmental impact. It is rec-
ommended to raise awareness to ecological issues in education and promote research
focused on ecological operations, behavior and practices [26]. Sustainability means
minimization of these influences and taking environmental issues into account when
making decisions; re-use of documents and information and education of environ-
mentally responsible citizens. Green libraries cover a broader range of activities such as
ecological buildings, operations, reduced use of plastics and paper, the impact of
technologies, and the provision of creative services.

At the micro level of information behavior we can determine ecological information
literacy as a metaliteracy including cultivation of information environment, relevance
assessment, and making informed decisions. In creative information strategies people
should consider how their information behavior affects the information environment.
Ecological information literacy emerged as part of an integrated space for development

8 J. Steinerová



of the awareness of information objects in digital environments. Our studies confirmed
that people build their own ecological information spaces. These spaces comprise both
stages of information use. The first stage is the orientation and the second one is the
creative use, exploration and discovery. Ecological information literacy then means
understanding information environment, use of mixed strategies, multiple adaptations,
awareness of information overload and other information pathologies (security, iden-
tity). Information resiliency as determined by Lloyd [27] is also part of ecological
information literacy and means development of tools for adaptations and resistance
against information overload and stress. The challenge is how to design digital eco-
logical creative information spaces.

6 Conceptual Modeling of Creative Information Strategies

Based on the patterns of information use we developed a conceptual framework for
creative information strategies (Table 2). The first part identifies existing dominant
strategies within each of the patterns. The columns represent taxonomy of activities and
experience. Different manifestations of creative information strategies are outlined in
the bottom part of the table as mixed sources of creative exploration.

Following this framework we developed a conceptual model of creative informa-
tion strategies in problem-oriented, knowledge and interactive dimensions.

Table 2. Conceptual framework of creative information strategies

Problem/process
oriented

Interactive Knowledge oriented

Problem-solving
strategies

Communicative
strategies

Cognitive development

Control/analytical
strategies

Holistic strategies Cognitive strategies

Monitoring,
scanning

Sense making Evolving information ecosystem

Adaptations
Associative
strategies/browsing

Knowledge patterns (gestalt)

Find/use
Multiple pathways
Exceptions,
Speculative inf.
Inf. encountering
Intuition
Divergent
strategies

Collaborate
Creative
navigation
Interdisciplinary
information
Associative
thinking
Analogies,
Empathy

Create/advance
Creative discovery, Visualize implicit
information, Concept mapping, Peripheral
information
Metaphoric thinking
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In this model (Fig. 1) we determined the ecological information space as a source of
creative information strategies built by the creator and the user of information. He/she
develops creative information strategies in the three dimensions of this space, namely
the problem-oriented, the knowledge-oriented and the interactive strategies. They are
applied in information ecosystems and depend on contexts such as tasks, personality,
intent, process, product or service. Information sources and processes shape this eco-
logical space using and re-using different strategies. Other dimensions can be identified
by relevance assessment or components of information products. In each dimension we
determine main supportive strategies, such as conceptual structuring, conceptual
exploration, and conceptual navigation. Factors of ecological literacy include the use of
information for inspiration, remembering, and adaptations of successful strategies. In
the problem-oriented dimension we can identify problem statement and identification
of concepts - conceptual exploration. In a knowledge dimension we determine different
types of knowledge, topic structuring, and contexts. The dominant creative strategies
are conceptual structuring and concept mapping. Other creative strategies include
visualization, knowledge representation, pattern recognition, and categorization. The
interactive dimension supports adaptations, collaboration, knowledge discovery, mul-
tiple revisions and syntheses. The main creative strategy is the conceptual navigation.

Basic sources of creative information strategies are metaphors, analogies, intuition,
emotions and empathy. However, creative information strategies can require much time
for deep reflective thinking and mapping the information landscape. The sources of
creativity can be found in information strategies focused on ill-structured problems,
ambiguity, and imperfect information. Metacognitive strategies include feedback and
self-reflection and can be supported by tools for representations. For doctoral students
we propose strategies based on conceptual navigation and conceptual structuring. For
researchers and information professionals we recommend conceptual exploration and
conceptual navigation. Based on this model we can develop ecological information
services and spaces in digital libraries. Creative information strategies are continuously
adapted to information environment, often mixed with routines, habits and exploration.
Further research could help better understand creative information strategies and
support communities of practice to be more creative in information use.

Fig. 1. Conceptual model of creative information strategies
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7 Conclusions

The analyzed patterns of information use resulted in identification of creative information
strategies and ecological information literacy in information processing.Meta-analysis of
three studies confirmed creativity as a source of innovations in information literacy
research. We proposed a conceptual framework and a conceptual model of creative
information strategies. The model can be used for building digital creative information
spaces for information literacy development. For guidance in research work ecological
features such as the concept infrastructure, multiple knowledge representations, pattern
recognition, analogies, associations, metaphors, visualization, knowledge discovery,
clustering, and collaboration can be considered. Ecological features, such as re-use of
research data, can be provided in creative and collaborative information spaces. Systems
and services which support implicit knowledge discovery can be improved by research of
creative information strategies. Ecological literacy develops awareness of environmental
and holistic approach to information use including information analytical tools (data
analytics, pattern recognition). The message is that we should pay more attention to
intuitive, synthetic thinking as part of information strategies and to treat information
literacy holistically. Holistic ecological approach can help discover new knowledge and
support creativity and innovations by services, products and activities of information
professionals.
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Abstract. Sustainability goals are at the center of a range of local government
initiatives in Australia. Such initiatives are often developed in response to
community needs and to the broader needs of urban greening. This study takes a
sociocultural approach to two such initiatives, one involving intra-organizational
and the other inter-organizational knowledge sharing and applies a framework of
information literacy activities to the analysis of participant’s knowledge sharing
experiences. This framework was supported by the findings though Influencing
and Sharing were more prominent than Information work and Coupling activities.
Sharing activities became the norm in the study, underpinned by the expectation
that the expertise of participants would be validated and incorporated into the
collaborative endeavor. Expression of emotion was minimal when the normative
nature of this activity was highlighted however emotions were experienced when
the norm was not being followed and when participants believed that their contri‐
bution was not being validated.

Keywords: Knowledge sharing · Information sharing · Emotion · Practice theory ·
Sustainability · Information literacy · Biodiversity

1 Introduction

Increasing pressure on national, state and local governments to improve environmental,
social and economic sustainability has necessitated reviews of long-held organizational
practices as well as attempts to identify more sustainable solutions to organizational and
community issues. Local and state governments in Australia have developed a range of
initiatives aimed at enhancing sustainability that involve both intra-organizational and
inter-organizational collaboration and knowledge sharing. Such initiatives are often
customized for, and arise from, the unique characteristics of the local government
organization in which they develop, as well as to the social and environmental charac‐
teristics of the local community.

This study investigates two Australian local government initiatives that have several
features in common. First, both have arisen from the specific demands and characteristics
of their local context or ‘place’. Second, both represent organizational responses to
increasing demand for greater environmental, social and economic sustainability.

© Springer International Publishing Switzerland 2015
S. Kurbanoğlu et al. (Eds.): ECIL 2015, CCIS 552, pp. 13–21, 2015.
DOI: 10.1007/978-3-319-28197-1_2



Thirdly, both initiatives demand a high degree of co-operation, collaboration and infor‐
mation and knowledge sharing on the part of their organizational participants. While the
focus of the investigation is organizational knowledge sharing practices, the theoretical
framework adopted encompasses a broader concept, that of information literacy [1], of
which information or knowledge sharing is a central activity. In addition, while the
investigation into both initiatives focuses on participant reported experience, and thus
reveals the cognitive aspects of the sharing experience, it also sheds light on the more
affective and emotional aspects of the participant knowledge sharing experiences.

2 Review of Recent Literature

Place-based planning, introduced in Warringah, New South Wales, as an experiment at
the beginning of the twenty-first century, views places as social constructs, and this
means that different perspectives, interests and expertise need to be brought together
through innovative processes in the workings of local councils [2]. These processes must
foster cultures that are well informed, well integrated and nimble, favoring collaborative
approaches in the development of new ways of working and new ways of communicating
[3]. An important aspect of this new way of working is the move away from traditional
“professional silos” [4] to integrated and outcome-focused teams. The establishment of
a common group identity is important in collaborative working processes [5], whether
among and between experts and laypersons or among people working in so-called
professional silos.

Knowledge sharing is seen as fundamental to initiatives in organisations working
towards sustainability [6] and the development of knowledge in a collaborative context
is essential for understanding issues and modifying practices [7]. Craig and Allen [8]
similarly noted that sustainability champions with the knowledge, skills and influence
to promote changes were critical to the success of innovation. Studies of knowledge
sharing in sustainable development tend to focus on the mechanisms through which
knowledge sharing is achieved and the boundary spanning and facilitating processes
through which specific expertise can be incorporated into a policy-making process [9].

The theoretical approach taken in this study is that of practice theory which empha‐
sises the importance of context in social life as opposed to an individual’s mental states,
as well as the importance of ‘sayings, doings and tasks’ [10]. Gherardi [11] summarises
that a working practice is a collective activity undertaken in a particular place at a
particular time which assumes all the variability connected with the context that encloses
it and makes it possible [11, p. 202].

Information or knowledge sharing activities may be seen as practices in themselves
and/or components of larger practices such as information literacy. Indeed, knowledge
sharing practices have been seen as central to the concept of information literacy, the
meaning of which, as Limberg et al. [12] acknowledge, varies according to the theoret‐
ical lens from which it is approached. In a theoretical paper examining the concept of
information literacy, Lloyd [1] suggests that information literacy is a practice that occurs
inside other practices and, as such, the unit of analysis for researchers should not be the
information skills themselves, but the sociocultural affordances furnished within a site
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that lead to the development of information skills. Lloyd [1] uses ‘site ontology’, as
developed by Schatzki [13, p. 26], to analyze social life that is a social field where
coexistence transpires through an ongoing web of interwoven practices and arrange‐
ments [13].

Thus, as Lloyd [1] suggests, practices are not individual activities but are formed,
interwoven and sanctioned through an intra-group discursive process that may include
educational, workplace or religious discourse. In this context, ‘information literacy’ is
defined as the ability to define, locate, access and manage information; to use and present
information ethically; to employ effective information seeking skills and information
behaviors; and to think about information critically’ [1]. In particular, information
literacy activities, described by Lloyd [1], include:

• Influencing: Advocacy or negotiation and sharing of collective organizational
meaning - convincing, engaging, attempting to change colleagues opinions and prac‐
tices

• Information Work: Work aimed at production and reproduction of collective organ‐
izational knowledge- description and/or demonstration of expert work practices for
colleagues

• Sharing: Sharing professional/disciplinary expertise or knowledge/information on
rules and ‘ways of working’

• Coupling: Facilitating awareness of where information/knowledge is and access
strategies to get it, i.e., connecting people with information.

This paper takes a sociocultural approach and investigates the applicability of
Lloyd’s [1] four activities of information literacy practice to multi-disciplinary team
environments in local government in Australia. In addition, given Schatzki’s contention
that practices are not only constituted by ‘how to do things’ and by rules, but also by
teleo-affective features which structure emotions that are acceptable or prescribed for
the participant in practice [14] the study also considers the emotional elements of
knowledge sharing practices. Recently, Savolainen [15] found that positive emotions
are more likely to be embedded in comments agreeing with ideas presented before while
negative emotions are particularly characteristics of invective and provocation. The
present study also investigates how emotion and affect are expressed in knowledge
sharing activities and, more broadly, the practices of information literacy.

3 Methodology

This investigation focuses on two sustainability initiatives coordinated by local councils
in Australia. Each initiative involved the engagement of multi-disciplinary project
teams, which include members from disciplines as diverse as engineering, sustainability,
and community services. In each, participants were identified by the project manager as
champions of sustainability and invited to participate in the project.

The first initiative is concerned with intra-agency knowledge sharing and the second
with inter-agency knowledge sharing. The first initiative is set in the context of a single
local government authority (council), and is based on the practices of a multidisciplinary
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project team formed by the council’s management to seek to transform the policy, plan‐
ning and work practices from a very traditional structure and approach to more sustain‐
able, place-based work practices. The project team, known here as the Verdana Sustain‐
ability Project Team (VSPT), seeks to create a more collaborative, cooperative and
sustainable approach to the organization’s operations. The second initiative concerns a
project team composed of representatives from several local government authorities
(councils). This project is funded by a State government grant allocated to improve
biodiversity, including management of both flora and fauna, along a river catchment
corridor and is driven by a team known here as the Garamond River Biodiversity Project
Team (GRBPT). The project is coordinated by a project manager/consultant who is
hosted by Garamond Council and funded from the grant. The project manager’s role is
to co-ordinate representatives from the twelve participating councils to implement a
range of measures to improve biodiversity across the river catchment area. Approval to
use each project team’s operations in this research was granted by the project managers
of each of the initiatives and data were collected from each project in similar ways
between June 2014 and May 2015. One researcher attended project meetings and audio-
recording discussions and held one to one guided conversations based on an approach
outlined by Siedman [16] with project team members describing a single experience of
knowledge sharing drawn from the previous week. Altogether, eight meetings of the
Verdana project and two of the Garamond project were attended, observed and recorded;
and sixteen members of the Verdana team and five members of the Garamond team were
engaged in individual guided conversations with the researcher.

All recorded meetings and conversations were transcribed verbatim and subse‐
quently analyzed. In the first instance, examples of Lloyd’s four information literacy
activities were identified, using her indicators for each activity. Secondly, expressions
of emotion were identified from the transcripts. Thirdly, the context for each of these
expressions of emotion was identified and linked back to one of four of Lloyd’s [1]
information literacy activities (Table 1).

4 Findings

4.1 Primary Information Literacy Activities

The investigation found that all four of Lloyd’s information literacy activities were
described in some way by twenty of the twenty-one participants in their experiential
accounts of knowledge sharing. One participant described only three of the four activ‐
ities in their account.

The following table indicates the number of participants identifying each of the four
activities as Primary (predominant) and Secondary (important but not the main activity)
in their knowledge sharing practice. The practice of knowledge sharing, as presented by
the majority of this study’s participants in their description of a recent knowledge sharing
experience, closely resembles what Lloyd [1] contends as information literacy practice,
in that it comprises all four of her information literacy activities.
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Table 1. Participant’s primary and secondary sharing activities according to Lloyd’s [1] infor‐
mation literacy framework activities.

Influencing
activity

Sharing
activity

Information
work activity

Coupling
activity

Primary (predominant)
activity

8 10 3 –

Secondary activity 6 5 6 4

Results of the study indicate that Sharing activity, that is, sharing professional and/
or disciplinary expertise on rules and ways of working, was the most common primary
activity. Ten out of twenty-one participants described a primary knowledge sharing
activity that most closely resembled Sharing. The second most common activity was
Influencing, that is, convincing, engaging or attempting to change colleagues opinions
or practices. Eight out of twenty-one participants described a primary knowledge sharing
activity that most closely resembled Influencing activity.

The less important activities in the study proved to be Information Work and
Coupling, the former describing an activity aimed at producing or reproducing organi‐
zational knowledge and the latter an activity aimed at connecting people with material,
non-human information objects such as documents or recorded data. Only three out of
twenty-one described a primary knowledge sharing activity that most closely resembled
Information Work as described by Lloyd [1]. No participants in the study described a
primary knowledge sharing activity that resembled Coupling.

As outlined in Sect. 3, further analysis was undertaken to identify emotions or affect
mentioned by the participants in their descriptions of their knowledge sharing experi‐
ences. Emotions associated with participants’ primary knowledge sharing activity were
recorded and categorized as positive, negative or ‘none reported’. Emotions such as
happiness, passion or inspiration were recorded as positive emotions while feelings of
anger, frustration or sadness were considered negative emotions.

4.2 Emotions Associated with Influencing

Emotions associated with Influencing appeared to arise when participants felt they had
either triumphed in some way, that is, were successful in their influencing activity, or
when they felt they had not been heard, or had been ignored and did not achieve their
desired result. All eight participants whose primary activity was categorized as Influ‐
encing described some form of emotion associated with their knowledge sharing expe‐
rience. Six participants described positive emotions and two more negative emotions.

An example of a positive emotion associated with influencing activity was that of
‘FG’, who reported, ‘…it was like we had been through a marathon and everyone went:
Oh! That’s fantastic!!! Everyone said: Oh FG, that’s SO exciting and [Colleague x] was
beaming his head off!’. An example of a negative emotion associated with influencing
was reported by ‘JK’, who felt she had failed to influence her colleagues as she had
intended and her knowledge had not been validated. She reported, ‘…I didn’t get the
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level of response that I would have hoped’ and ‘I was disappointed with the whole
conversation when I came out of the meeting’.

4.3 Emotions Associated with Information Work

All three participants whose primary activity was categorized as Information Work also
described some form of emotion associated with their knowledge sharing experience.
However, unlike with Influencing, all three described negative emotions.

For example, the participant identified as ‘IJ’ reported, ‘There were feelings of frus‐
tration, there were feelings of anger, there were feelings to our manager like: Well, have
you TOLD him about that? We needed confirmation that he, in discussions with the
Director, had represented us and our staff concerns…and that he was aware of the
personal and operational issues arising from his decision’.

Likewise with ‘AB’ who, although satisfied with the overall outcome of the expe‐
rience, expressed anger and frustration that attendees arrived late and did not demon‐
strate the appropriate level of engagement required from the organization. She reported,
‘They were all twenty minutes late! … that’s where my agenda diverted because I had
to quickly back-track to what we had already covered…and they just wanted to get some
quick answers instead of going through the full agenda!’

4.4 Emotions Associated with Sharing

Emotion was less likely to be expressed by those whose primary activity was categorized
as Sharing. Indeed, five of the ten participants did not report any emotion or affect
associated with their knowledge sharing experience.

Of the five participants describing some emotion with Sharing activity, three
described a general, low-level contentment that the collaborative experience had been
positive, while the other two described stronger emotions associated with responding to
an external threat or demand. An example of the former was the participant identified
as ‘OP’ who reported, ‘…I was pleased and excited that they both understood the [traffic
project] principles’ and ‘I thought they were excited by what was being done and I was
also relieved ‘cause…I have got quite an ethic that, whatever I do, I like doing well’.

While their primary activity was Sharing, the latter two participants described
emotions related more to their ability to successfully convince, or influence, attendees
to take a particular course of action due to an external threat or demand. For example,
the participant identified as ‘NO’ described emotions in response to needing to compile
a convincing response to an external organization seeking to build an unwelcome road
in the area. He reported, ‘… there was so much passion behind their questions … like:
10,000 vehicles on that tiny road?…It’s absolute madness!…’.

4.5 Other Expressions of Emotion

A further finding was that negative emotions tended to arise if there was a general
consensus that a particular activity was to be undertaken, but an attendee sought to
engage in an alternate activity. For example, in the case of the participant identified here
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as ‘CD’, feelings of frustration were expressed about a clash between organizational
requirements and expression of expertise. ‘CD’ was seeking to focus discussion on
organizational requirements, or undertaking Information Work, in a context where other
staff attendees had expectations of undertaking Sharing activity. He reported, ‘I am
doubtful…I feel a bit scared that this whole sign-off process may not happen until
December…I can’t break policies…I am not going to cut corners for that. Can’t be grey,
it’s got to be black and white’.

5 Discussion

The context of both case studies demonstrated that decision-makers in the local govern‐
ment areas were aware of the importance of having sustainability champions involved in
the projects. All four of Lloyd’s information literacy activities: Influencing, Information
Work, Sharing, and Coupling were found indicating that the ideals of working toward
environmental sustainability [6, 7] were also being met. All but one participant engaged in
all four activities, with two categories of activity being less prominent than the other two.
Coupling, the activity of facilitating awareness of what information exists and how
resources may be accessed, is the key feature of other studies concerned with the ways in
which people learn and collaborate in multi-site studies. Yet here, it was not found to be the
primary information activity of any of the participants and a secondary activity for only four.

Given the strength of the emphasis on the activity of Sharing, it was perhaps
surprising that Information Work, the type of activity that leads to the development of
collective organisational knowledge was also rarely found in the knowledge sharing
practices of the participants in these two case studies. This does not mean that progress
was not made towards the completion of the projects under discussion. Rather, it seems
that the projects could be completed without the production of collective organisational
knowledge. In other words, they required collaboration that included the validation or
authorisation of the expertise of others, rather than the creation of a single organizational
perspective on knowledge. This seems to suggest that the focus on the development of
collective knowledge [6] where participants are each expected to adapt their own knowl‐
edge base to accommodate the expertise of others, may be inappropriate in this context
and the expectation that individuals will validate the expertise of others so that it can be
used alongside their own may be a more suitable model.

Without exception, participants who expressed negative emotions such as frustration
or anger across the three primary activities of Influencing, Sharing and Information Work
were all concerned about a failure to achieve professional or personal validation of their
opinion or view, expertise or organization-related goal. This suggests that the dynamics
of power are operating where participants feel their knowledge, expertise, status or
authority are being questioned and challenged, or worse ignored.

Conversely, participants expressed positive emotions such as happiness and satis‐
faction when their Influencing, Sharing and Information Work activities were validated,
accepted and integrated into their team’s collaborative process. In these collaborative
processes, it appears that it was this information activity of Sharing that was the almost
taken for granted activity, the one that participants expected that they would be taking
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part in when they were nominated to join the multi-disciplinary teams. Negative
emotions, again, would signal issues arising from the collaborative process of
completing the project.

Expressions of emotion, then, can be seen not only as expressions of personal feel‐
ings but also as expressions of the result of power plays within the collaborative process,
instances where a participant felt that insufficient attention had been paid to his or her
potential contribution to the collaborative endeavour.

6 Conclusion

Practice theory has proved a useful approach to this investigation in that it acknowledges
the central importance of context or place in social life. The emphasis, in practice theory,
on ‘doings and sayings and tasks’ [10, p. 73], as well as teleo-affective structures, is also
appropriate for investigating activities and practices such as knowledge sharing, infor‐
mation literacy, interactions between inter-disciplinary team members and associated
emotions.

Lloyd’s [1] sociocultural approach to information literacy and her associated activity
framework has also proved a useful and nuanced lens through which to analyze the
specific activities of collaborative, multi-disciplinary teams, involved in place-based
planning.

In a team made up of champions of sustainability, it appears that Lloyd’s activity
category of Sharing becomes the norm, underpinned by the expectation that the expertise
of individual members will be validated by the group and incorporated into the collab‐
orative endeavor. The normative nature of this activity is highlighted when expressions
of emotion are taken into account. When Sharing is happening - the activity that people
have agreed to take part in - there is little or no expression of emotion. Rather, emotions
are experienced when the norm is not being followed, when participants believe that
their contribution is not being validated, in which case they move to Influencing or, when
they sense that another participant has moved from the normative behavior of Sharing
to either Influencing or to Information Work.

These two insights into knowledge sharing in two multi-disciplinary teams of
sustainability champions suggest the need for further research in teams engaged in
sustainable development in other settings, to explore their practices and investigate the
ways in which expressions of emotion shed light on those practices.
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Abstract. Our paper presents a proposition for the new approach to the role of
library in a sustainable city. An in-depth literary review on smart library concept
is presented along the comparative insight into contemporary smart city and
sustainable city literature. Based on these findings a proposition is depicted for
smart and sustainable library as a central public institution of a sustainable smart
city. Several library services of the new generation based on cutting edge tech‐
nologies and user participation are proposed. The claim is made that sustainable
library is to be an integral part of a sustainable city making not just an-other useful
urban addition providing for some of the various smart and sustain-able services
of the new city, but a central hub that carter for constant upgrade of information
literacy of its users allowing for innovativeness and creativity of citizens of
sustainable cities to come to the fore.

Keywords: Smart library · Sustainable library · Smart city · Sustainable city ·
Information literacy

1 Introduction

Technological, social, and economic complexities of a smart and sustainable city lead
to changing prerequisites for information literacy of its citizens. Reliance on ubiquitous
technology in a sustainable city means that its citizens need to update their knowledge
of technology use very frequently. Effective information literacy in a sustainable city
emerges as a complex and changing framework with fragmented knowledge levels and
skills needed for use of even the same technology in different use scenarios. Publicly
funded libraries are the natural venues that may alleviate the problem of constant need
for updating of technology based know-how in everyday life situations by providing
access to novel technologies and, more importantly, knowledge and skills for its use. A
participatory library focusing its services on peer learning and in-group help in grasping
first hand experiences of new technology use in specific urban development scenarios
of a sustainable city may add significant value for its users and transform the library into
the most praised public institution providing services that are sought for and supported.

The role of a library in a new city has not been defined properly. In this paper we
advocate for a new approach to the role of a library in a smart city and for the new
generation of library services that are integrated with the city infrastructure and are using
it to enhance information literacy across the city. Based on the literary review on the
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smart library concept and a comparative insight into contemporary smart city and
sustainable city literature, we depict a proposition for a new role of the library in a city
that has changed and become smart and more sustainable. We propose a focus on infor‐
mation literacy in the new library services. These services have the potential of trans‐
forming the library into the information literacy hub of a smart city where new tech‐
nologies can be experimented with and new concepts related to technology grasped.

2 Smart Library Concept

Literature on the smart library concept has been growing in size lately as the smart city
concept gained prominence and smartness related to information and communication
technologies (ICT) become popular in many areas of human endeavor. The adjective,
“smart,” is related to the environment described. Various propositions for a smart library
and smart library services were given as early as 1993 [1]. This trend persisted into late
nineties and early 2000s [2–4]. In the mid 2000s, there were some propositions regarding
the smart library that never gained much prominence or scope in the literature, such as
the one for use of Artificial Neural Networks in libraries to make them smart [5]. But it
was not until late 2000s that smart library propositions matched the trends that are still
prevailing today. One early proposition of this type regarded use of radio-frequency
identification (RFID) technology in conjunction with mobile telephony in libraries [6].
This trend was extended with several papers analyzing the possibilities RFID provided
for making a library smarter [7–11] with several papers focusing on the specific field of
RFID enabled smart library shelves [12, 13]. The Internet of things (IoT) as a dominant
trend in contemporary ICT development and was the basis of several propositions for a
smart library [14, 15]. A range of papers proposed use of different cutting edge tech‐
nologies or concepts in smart libraries, such as cloud computing [16, 17], 3D virtual
world enabled by APEX [18], software as a service [19] and big data [20]. Although
some attempts have been made to give a larger picture of development of smart libraries
[21], generally propositions for smart libraries so far have been based primarily on
particular use of technologies and lacked broader conceptualizing of smart library role.

In order to avoid any confusion regarding terminology, we will provide here a short
review of green or sustainable library concepts. Many papers dealing with library
sustainability refer to building sustainability and green aspects of library buildings [22–
25]. When sustainable or green library building is referenced it is usually referring “to
the broad definition that developing a green building is the practice of creating structures
and using processes that are environmentally responsible and resource-efficient
throughout a building’s life-cycle from site selection to design, construction, operation,
maintenance, renovation and deconstruction (http://www.epa.gov/greenbuilding/pubs/
about.ht)” as in [23]. Also, sustainable or green library services have been referenced
in the past in regards to economic, social, or ecological long term viability of these
services. This was usually presented either dominantly in conjunction with library
building sustainability [24, 25]. Sustainable library services have been the main focus
of the analysis [26, 27].
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3 Smart Sustainable Cities

As stated by Neirotti et al. [28, p. 25], a “shared definition of SC (Smart City) is not
available and it is hard to identify common global trends.” The same authors propose
that smart cities can be analyzed along the lines of their major features such as natural
resources and energy, transport and mobility, buildings, living, government, and
economy and people. The importance of cities in our age is not questionable as well as
the fact that cities of today and of tomorrow do not resemble those of the past. As “new
generation of cities and a new city-planning paradigm are emerging: knowledge-inten‐
sive, innovative, and intelligent cities,” they are “driving and being driven by the above
global changes (globalization, urbanization, and climate change)” [29, p. 1].

The concept of the smart city has been evolving intensely since the Internet of Things
gained momentum as a major discourse in technology development [30]. Emphasis is
increasingly shifting from Internet based infrastructure of a city towards services that
make the city sustainable [31]. It would be impracticable, even impossible, to give a
complete literature review of the smart city in a paper of this size. Therefore our focus
will be on service related aspects and sustainability features of a smart city that relate
to the new role of a library in it.

Along with cities and its citizens, services offered and consumed in cities are also
changing. These changes include “unbundling services from production processes,
growth of the information-rich economy and society, the search for creativity in service
production and consumption and continuing growth of digital technologies” [32, p. 323].
One can conclude that creativity and innovativeness are paramount for services and a
more broad economy in a smart city. These in turn can be set loose only through use of
digital technologies building on the information rich soil of a smart city. In such an
environment emerge “cities with smooth information processes, facilitation of creativity
and innovativeness, and smart and sustainable solutions promoted through service plat‐
forms” [32, p. 323]. Conclusions regarding importance of achieving wide ranging effec‐
tive information literacy among citizens for building sustainable economy and solid
society basis are easily anticipated. Further, importance of information for all kinds of
services, inter dependant and building on top of information provided to each other,
grows exponentially as novel services emerge almost daily in smart cities. These services
are provided mostly by “ubiquitous and secure applications in many domains, such as,
e-government and public administration, intelligent transportation systems, public
safety, social, health-care, educational, building and urban planning, environmental, and
energy and water management applications” [33, p. 169]. Some of the examples of smart
city services are “the navigation assistance, the signaling of an urban accident aimed at
improving the public safety, the reservation of a medical examination, the remote assis‐
tance of patients, and the management of waste in a city” [33, p. 169]. One can conclude
easily about the importance of information for providing these services but also about
importance of information literacy for their consumption and even more their design
and implementation on a daily basis. On another level, the ability to receive, interpret,
and act upon information becomes even more important in a smart city. As Gabrys
defines [34, p. 38], “…biopolitics 2.0…that unfold through many smart-city proposals
(is) expressive of…operations of citizenship within programmed environments and
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technologies. A biopolitics 2.0…involves the programming of environments and citi‐
zens for responsiveness and efficiency,” If a citizen is not able to use effectively the
technology that is changing rapidly and is omnipresent in all spaces of a smart city around
the clock and in all urban human endeavors, he/she will not be a full fledged citizen
although having the rights of one.

A sustainable city concept is easy to relate to the environment and sustainability of
city growth and development in terms of its physical surroundings. The science of
ecology plays an important role when one is deliberating about the sustainable city
concept [35]. City smartness is considered to be a major chance to increase its sustain‐
ability in terms of technical solutions providing for more efficient functioning e.g. in
area of energy consumption [36]. Planning of urban infrastructure is important for
achieving high levels of efficiency in performing city functions. Understanding of the
past planning processes is noted as one of important inputs into the successful planning
process today [37]. One can conclude that sustainability, perhaps the one most important
single aspect of a smart city, can be achieved and pursued only by having in mind and
including the previous history of a city, including its culture heritage [38]. Finally, long
term sustainability of smart cities depends on viable strategies and policies that can be
achieved only through “the active participation of citizens in assessing the Public Value
of policy decisions and their sustainability over time” [39], making the technology use
that allow for effective participation key to sustainability of a smart city. Technological
savvy and deep understanding of culture history and culture development of a city
become foundations for building smart, sustainable cities based on services that dynam‐
ically change to accommodate novel needs of individual citizens and urban communi‐
ties, but also rely on citizen participation as an invaluable source of data for an efficient
service [40].

It is important to note that interaction between services and its users in the smart city
or in a smart environment as defined in [41, p. 177] consists of “a sequence of actions
that involve users, mobiquitous services, interaction resources, environmental context
items, and information exchanges between the user and the mobiquitous service,” where
mobiquitous depicts the strategic convergence of mobile and ubiquitous technologies.
Same authors also state that “the human interaction with mobiquitous services (are) more
crucial and more challenging as compared with the classical human–computer interac‐
tion”. A conclusion about the importance and complexity of ICT based services in a
smart city is evident. The bottom line is that in the root of smart city is still ICT. Also
we need to note that “through automation, dematerialization, persuasion and soft trans‐
formation ICT holds the potential of making urban life more sustainable” [42, p. 299].
And further “ubiquitous introduction of ICT for sustainability may also influence the
spatial and institutional organization of the city… there is little research on ICT for
sustainable cities from the perspective of planning and governance” [42]. Thus, no
wonder that no special planning of ICT use in libraries of a smart city was present so
far. In [42, p. 299] a solution to this situation is proposed as “what actor networks are
needed to implement the ICT solutions and how these can be managed.” We propose a
similar solution in this paper for smart library services. This will be done having in mind
that “despite extensive research on cities’ successful transformation into smart cities, a
gap exists on how these cities’ services shift toward smart services and on the
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methodology that the cities follow in transforming these services” [43, p. 1414]. It is
also worth noting that deliberations on the new library role in a smart city and new library
services will be based upon the framework of building a smart city on top of IoT structure
as described in [44, p. 112] encompassing “the complete urban information system, from
the sensory level and networking support structure through to data management and
Cloud based integration of respective systems and services.”

4 A Proposition for a Smart Sustainable Library in a Smart City

Libraries have always been considered important for city development. This especially
holds true since the emergence of smart cities. We can find an inspiring relation in [45,
p. 16] on the importance of a library for the smart city: “Just like the small coffee shop
in Alaska, the smart library will serve as a knowledge broker engaged in locating quali‐
fied sources of critical knowledge to solve a particular problem.” One could add that
such services may function effectively only in a participatory environment where librar‐
ians and library services are facilitators in finding critical knowledge needed among
other citizens and library users. As early as 2000, some public librarians deliberated on
their role in building a smart city by “redefining its role to underpin the creation of
Brisbane as a smart city” [46, p. 166]. This does not come in line with contemporary
discourses regarding smartness but it still is important as an overarching idea and concept
proclaiming the need for new library services and new library roles in a city that is
changing. For changes in libraries the role of librarians has been correctly identified as
important and they have even been designated with the title of smart librarians in [47].

Libraries have been places where data have been selected for preservation and
organized and where information was created when data and user met. In a smart city,
ubiquitous ICT create huge amount of data that is stored within different infrastructure
systems. Most important, data in a smart city becomes knowledge and specifically
knowledge on how things work, e.g. how ICT related systems work. This becomes
crucial for mere access to these systems but also as a basic ground for building new
systems. The new role of the library as a preserver and presenter of knowledge becomes
the one related to ICT where human interaction can unlock the knowledge in direct user
communication. The library services become facilitating grounds equipped with ICT
possibilities and frameworks that foster human contact and collaboration.

5 New Library Services

We will present ideas for three types of distinctive new library services in general, along
with underlying principles, having in mind a multitude of possibilities for specific serv‐
ices oriented towards specific goals and user groups based on these service types. For
the sake of improved clarity, we will also present a rough description of possible service
examples in each category.

One kind of new library services is built upon access to specific city services that
not all users can access privately, for reasons both of economy (and thus physical/virtual
access to the service) and ICT savvy. If the library provides access to such services in
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the library physical/virtual space and in such an environment that fosters collaborative
use of the service within groups of users, both gaps for service use will be bridged. The
first subcategory of such a service relates to those services not available to all citizens
due to reasons of economy. An example of such a service may be new kind of a service
for providing online entertainment materials (video, 3D, or hologram, for example).
Access to such a service may be based on relatively expensive monthly/yearly subscrip‐
tion that may not be available to all citizens but is comparatively more available to an
institution such as library. Such a new service may entail new features and functions
that, if successful, may soon spread to other services and become part of a more general
digital discourse, thus becoming the part of information literacy. If such a service is
available in the library, it may be put to use through library services in two ways. Firstly,
librarians may provide basic training to users on how to use this new service. More
importantly, librarians may provide an attractive framework in which users are chal‐
lenged to play with the new service themselves, helping other users along the way in
jointly unlocking materials selected for them by librarians. The other example of such
a service may be the one put forth by the library in cases where ICT savvy is the obstacle
to accessing some city service. This may be relatively important for some user groups
such as elderly citizens or school children. One example that might be provided by the
library is to provide a gamified framework revolving around an action-motivation-feed‐
back triangle in which users will be motivated to help other users by small rewards
provided by the library. Such rewards might be material or, even more importantly,
appropriate intangible rewards and other tools from gamification toolbox.

The other kind of new service in the smart library may be based on the technology
that is also used in some other urban infrastructure and in a different scenario. Libraries
might make users use technology in the library environment for less complex tasks at
first and then advancing into a wider range of complex tasks for advanced library services
and with added functionalities that foster collaboration among users. Such a gamification
frameworks adds value for users and will, in effect, broaden the scope of their effective
information literacy in a smart city. An example of such service in terms of currently
available technologies may be the offer young library users an opportunity to play the
Angry-birds game on library tablets and thus learn and repeat all kind of swiping moves.
If this is complemented in the same service by providing users with the opportunity to
complete a useful task, such as correction of text coming from an optical character
recognition process in mass digitization, a piece of information literacy puzzle is found.
Users who do not have the opportunity to use mobile devices or gain mastery of sweeping
moves by themselves now can gain that skill. In time, users of any group, young or old,
will learn to appreciate the usefulness of new found information literacy if adequate
results come from their activities. Librarians may incorporate entertainment as part of
their services in order to provide attractive and interesting challenges to begin with.

Finally, the library may provide types of services that are based on indirect use of
technologies in libraries where users would use older technologies in order to grasp the
principles of novel ones. This can help users learn without having to bridge too wide a
gap that may arise if presented with completely new applications and systems that differ
not just physically but also in principles that are driving them. These services may be
based on attractiveness of older technologies to users that may be explained in more
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detail by looking deeper at motivational structures of each library user group and
subgroup. Some people may find it more interesting to drive an old timer vehicle than
to be driven in a self-driving vehicle after several hours of the experience of being driven
in the boring and slow way of robot-drivers. And driving an old timer may be not just
more fun but also provide an insight into how the clutch works and provide users with
another layer of mastery in coordinated physical moves. Digital simulators of old timers
may be readily available for libraries in near future to provide such a service when
driving cars becomes a bit more of a forgotten experience than it is today. In order to
provide more examples for this kind of library services one can also turn to legacy ICT
technologies providing more opportunity for users to grasp concepts such as compiling
of code or using interfaces without graphics that are almost non available today. Putting
in use historic pieces of computer equipment may be also fun for some librarians and
provide younger users with the opportunities to connect more directly with inner work‐
ings of computers and ICT machines. If graphics are removed, at least once in a while,
perhaps additional imagination might rise in user. This may help them be more motivated
to just become users of new smart city applications and services, but also to be their
creators and implementers. While complex relations between presentation, imagination,
and cognition needs to be looked into if such services are to be made efficient and
meaningful, it seems that such an effort may be worthwhile if a library is to become true
information literacy hub of a smart city.

6 Conclusions

New library services in the smart and sustainable library that is the central culture insti‐
tution of a smart city provide for effective and efficient information literacy of its citizens.
Such services are participatory and provide access to contemporary ICT systems and
technologies on which city systems are built. Citizen participation is crucial because no
librarian can get a grip on all aspects of use of fast changing urban technologies needed
for access to different city systems and in different scenarios. Librarians become facil‐
itators of communication among users. Instead of being the ones who select data stored
in books for preservation and use, librarians become head hunters who select and
encourage those users willing to share their knowledge with other users. In the smart
library, librarians tap into specific user knowledge in order to provide service for other
users.
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Abstract. Information literacy is the discipline that shapes the informational
behavior of young students, Master and PhD students. The skills acquired by
attending this course can decisively influence thinking and may generate critical
thinking for analyzing information. Extending the module designed for achieving
Information Literacy standards, we present a module on green practices, green
libraries and the implications of using electronic resources on carbon emissions
and consumption of electricity. Our premise was that these concepts may help
develop sustainable thinking, in addition to critical thinking. In this paper we will
focus mainly on the green information literacy aspect, through a study from
Transilvania University of Brasov.

Keywords: Information literacy · Environment · Sustainability · Green
movement · Search strategies

1 Introduction

Along with the growing concerns for climate changes and global warming among the
general public there comes an awareness of many actions that we used to think of as
environmentally neutral but are in fact damaging the environment. Libraries, who used
to be custodians of informational sources in the time of printed books and journals,
became pilots and information brokers when the digital age arrived and information
sources were suddenly readily available. The fifth law of the long standing laws of
Librarianship by Dr. Rangnathan states that a ‘Library is a growing organism’ [1].
Hence, the imperatives of the new information environment required that the compe‐
tencies of knowledge organization were developed and implemented with creativity or
innovation and a sense of entrepreneurship. Academic libraries developed Information
Literacy programs for their patrons, enabling them to find and use the information they
needed in an ethical way. But they did not think about sustainability.

2 Green Libraries, Green Practices

A lot of the work going on in a library can be considered as logistics. As well as the
actual movement of printed books and other material both within and without the library
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building, the change in information medium from printed to electronic formats present
new logistical challenges. Integrating environmental sustainability performance into
logistics management is still a new phenomenon. Recently, Lay and Wong find that
“green logistics management reflects ability to conserve resources, reduce waste,
improve operational efficiency, and satisfy the social expectation for environmental
protection” [2]. Similarly Pazirandeh and Jafari characterize green logistics as that
“which is designed not to only be environmentally friendly, but also economically func‐
tional” [3].

The literature’s key message is that green logistics is minimizing a firm’s environ‐
mental impact while improving operational efficiency including cost savings and better
resource utilization.

Since the 1990s, the literature on library sustainability and environmental concerns
has grown and garnered much attention.

Jankovwska’s review identifies four major categories of green practices in libraries:
(1) Sustainability of scholarship and collections; (2) Green library operations and prac‐
tices; (3) Green library buildings; and (4) Measuring and improving sustainability [4].

Libraries have the possibility to play a unique role in the green building movement.
This is due to the altruistic mission and the public and pedagogical nature of libraries.

A “green” library may be a library in a “green” building; or a sustainable building.
This includes careful selection of the site, and using renewable and biodegradable
construction materials and products. Further, the library pays close attention to conser‐
vation of resources (water, energy, paper), and responsible waste disposal (recycling,
for example). This is done with a view to minimize negative impact on the natural
environment, as well as maximize indoor environmental quality, and is applicable both
in new constructions and library renovation [5].

There is growing concern about a variety of factors that may threaten the sustaina‐
bility of academic libraries: developing and preserving print and digital collections;
supplying and supporting rapidly changing technological and networking infrastructure;
providing free services; maintaining growing costs of library buildings; and lowering
libraries’ ecological footprint [4]. The total amount of “e-waste” generation in libraries
and archives increase as results of digital preservation activities and changes in tech‐
nology [6].

Traditionally, libraries consume large quantities of energy for user services and
comfort, content creation and preservation. They produce considerable waste, particu‐
larly in energy, water, computer paper, and used electronic equipment [6].

In their conceptual paper Kurbanoglu and Boustany divide the way libraries may be
green into several subsets: green buildings; green operations and practices; green
programs and services; green information systems; green collections and collection
development; and green information literacy. The authors of this paper were inspired
by Kurbanoglu and Boustany’s claims about the benefits of green information literacy,
and decided to test the principles on a group of students at Transilvania University of
Brasov, Romania [7].
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3 Qualitative Research on Green Practices and Information
Literacy

In this paper we will take our starting point in green information literacy. Given the
aspects highlighted in literature, we started from the H0 statistical hypothesis: there is
a strong correlation between the ability to search, use ethically and communicate infor‐
mation, and the development of a sustainable thinking, which is green practice behavior.

To investigate this, we made a survey of students’ attitudes. The surveyed population
was the community of undergraduate students, masters and PhD students of the Faculty
of Product Design and Environment, the study programs of Mechatronics, Optometry
and Medical Engineering at Transilvania University of Brasov, Romania, in total 482
students for whom the concepts of green library, green informational system and green
practices were presented.

3.1 Collecting Data Preparation

In the normal run of an Information Literacy course, the students from the Faculty of
Product Design and Environment were provided with the following notions concerning
the impact of internet and accessing information on the environment:

– Information systems and services are widely using ICT (information and communi‐
cation technologies,) and the increasing use of ICT has a significant impact on energy
consumption and emissions of greenhouse gases.

– Current reports and publications have focused on the amount of energy consumed in
using ICT and internet searches. The figures might help us understand the impact of
information systems and services on the environment:
• It is estimated that a Google search generates 1 g–10 g of CO2 emissions,

depending on the time needed and the equipment used, and whether the equip‐
ment/computer was turned on or not, for one simple search on internet.

• Google estimates several billion searches (about 6 billion in 2013) per day.
• Billions of searches are performed daily to find information not only on the

internet, but also in library catalogues, databases, institutional repositories, and
electronic resources such as books and journals.

• Behind each information system there is an information retrieval system which
ensures access to information and, in turn, consumes energy and generates CO2

emissions.
• In 2010, Google’s total electricity consumption was 2.26 million MWh
• It is estimated that the internet consumes between 170 and 307 GW of electricity,

which is the equivalent of 11–19 % of the total energy consumption of mankind.
• An ordinary computer operating one day (24 h) generates 494 kg of CO2.
• The hosting of 10 MB of data generates 2-1/2 kg of CO2. The energy consumption

of servers and data centers is doubled in five years. The data center infrastructure
needs electricity for power and cooling. Such structures can be 40 times more
active energetically than the conventional office buildings [8].
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All study years participated in the research. The demographic composition of the
respondents conformed to the actual structure of the study years, and also of gender
(58 % male, 42 % female) and age-groups.

3.2 Research Methodology

After the Information Literacy course, the students were given an online survey. The
research was approved by the Ethics Committee of Transilvania University.

When submitting the survey, the student agrees implicitly with the use of its data in
the study Information literacy and sustainable thinking and that the results of the study
will be used to publish a scientific article.

The survey included 10 questions, three of which were descriptive. The descriptive
questions asked about age, gender and study year. Students also responded to questions
on the level of novelty of the information presented in the IL course – how much of the
information about “green searching” they already knew. They were asked about which
information sources they prefer; printed or electronic or both. Students were asked
explicitly their opinion on whether the skills acquired during the Information Literacy
course could help reduce substantially the carbon emissions and power consumption
during information searches. They were also asked whether finding such information
change their behavior when searching for information; whether they think information
literacy can shape a sustainable thinking pattern; and how much time they spend daily
accessing the internet.

3.3 Results of Collected Data

In the following we present the results from responses to the questions. 335 responses
were obtained, a sufficient number to validate research data for a 95 % confidence
interval and ±3 % accuracy.

99 % of the students considered the information about the energy consumption of
internet searches new information. Only one student commented that he or she had
discovered such information on the internet earlier.

Most students, 73 %, prefer both printed and electronic sources of information for
their studies. 10 % prefer mainly printed, while 17 % prefer only electronic.

After the course, 74 % of the students surveyed agreed that information searching
skills may help substantially reduce carbon emissions and consumption of electricity
while searching for information.

Thirty-two percent of students regarded the Information Literacy course as a deter‐
mining factor in the development of sustainable thinking, and agreed that it will have a
very strong influence, while 56 % saw it as having a strong influence. Almost 12 % of
the students agreed that training in Information Literacy wields a small influence, while
none of the 333 respondents said it does not have any influence at all (Table 1).
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Table 1. Level of agreement with the statement in Q5. “In your opinion, is Information Literacy
supportive to develop a sustainable thinking?”

Answer % N

1. To a great extent 32.1 107

2. A lot 56.2 187

3. To a small extent 11.7 39

4. Not at all 0.0 0

answered question 333

skipped question 2

On the other hand, 17 % of the respondents did not know if they would change their
information searching behavior using the techniques learned during the Information
Literacy course, while 80 % thought that they would. The students also commented on
this question. Of the 7 comments to this question, the most interesting were:

- “I think our generation of students, adults, young people wants to search information quickly,
we no longer have enough patience to get informed from books, newspapers, materials which
involve us more visually.”
- “The current trend is focused very much on multimedia and permanent internet access. I think
that few people turn off their laptop/PC, because they want to instantly access internet when
information is needed.”
-“Yes, because we save time, which can be used for other activities and tasks we have to fulfil.”
-“Based on the information I received during this course, I can find information more quickly
and accurate!”
-“Nothing in life is impossible and anything that can be learned can also be unlearned! The
better informed one is on certain things, the more one feels the need to change old habits! I have
definitely changed my information search behavior, thanks to the Information Literacy course!”

The average time spent on the internet were four to five hours daily. The minimum
reported were two hours, 3.6 %/12 respondents, while 2.1 %/7 respondents said more
than eight hours.

4 Discussions

Information on green practices, green systems, their economic influence and environ‐
mental impact had a high degree of novelty for students. Seventy-three percent of them
(242 respondents) prefer both print and electronic information sources, and 17 %/58
respondents prefer mainly electronic. The biggest impact of the presented information
will be applied upon students who use only print sources.

However, when looking at the responses from students in Brasov to the Multi-
national survey on students’ preferences of print vs electronic study literature presented
at ECIL2015 by Landøy, Repanovici and Gastinger, there is a much clearer preference
for print and not so much for electronic material among these students, who had not
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been presented with information literacy and sustainable searching. In the multi-national
survey the preference were 66 % for print and 22 % for “both” [9]. The results are not
absolutely comparable, since the multi-national study asked specifically for study liter‐
ature. Still, they give an indication that showing students how to use electronic resources
in an information literate way in itself will lead to a change of preferences, and that the
preference for print and non-preference of electronic literature also has to do with the
preference of the known and the non-preference of the unknown.

Students are aware that effective and safe information search skills using the strat‐
egies learned during Information Literacy courses can substantially reduce carbon emis‐
sions and consumption of electricity while accessing electronic information using the
internet.

Students believe that the presentation of these concepts and the Information Literacy
courses can lead to the change of informational behavior and generate sustainable
thinking.

Students appreciate the concepts learned during Information Literacy course and
believe that they acquired skills for their entire professional development.

5 Conclusions

Data from the survey demonstrates the students’ high interest in green subjects and
resources, and shows how Information Literacy can have an added contribution to the
education of the young generation in the area of sustainable thinking. One way this can
happen is if the courses are adopted to environmental sustainability. Students must be
made aware of the ecological manner of searching, selecting, using and communicating
information.

The data from the survey also shows that the students experience electronic resources
as something new. When they have been exposed to the electronic resources and
sustainable information searching through the Information Literacy course, they agree
that they will change their information search behavior.
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Abstract. Finding high quality information is an ever-growing challenge in the
academic world. The Library of Lahti University of Applied Sciences is tackling
this challenge with the new Masto-Finna discovery tool which provides a single
search interface for public catalogue and digital collections. With Masto-Finna,
students can search the library catalogue and digital collections at the same time,
so the amount of time used for teaching technical searching skills can now be
used to guide students in source criticism and reference skills. This way,
information literacy teaching is hoped to result in students finding higher-quality
source material. In the future, Masto-Finna is expected to further increase the
usage of digital collections and thus assist in decreasing the carbon footprint by
substituting the print collections with online information services.

Keywords: Information literacy teaching � VuFind � Digital collections �
OPAC � Masto-Finna search service � User survey � Sustainability

1 Introduction

Traditionally, academic libraries have spent a lot of time teaching students how to use a
library catalogue and versatile digital collections. This has been almost inevitable with
so many search channels in use, which generally have different and rather unintuitive
user interfaces. With the new generation web and the next generation of web users, the
need for improving online services, especially catalogues, has surfaced. According to
Fagan [1], these new library interfaces, sometimes called “next-generation library
catalogues” are often separate from existing integrated library systems and aim to
provide an improved user experience for library patrons by offering a more modern
look and feel, new features, and the potential to retrieve results from other major library
systems such as article databases.

1.1 About Finna Portal

Finnish National Library started developing the Finna search service as part of its
National Digital Library project in 2012 [2]. Finna is based on open source software
solutions VuFind and Solr and it enables a variety of customization options for
organizations using the search service [3]. Finna aims to provide information on
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materials in all Finnish memory organizations in a meaningful, simple, yet informative
and explorable way [4]. For libraries, Finna is a modern, single point of access to
library collections, both printed and digital.

Finna portal consists of two separate services, a national view and an organizational
view. The national view at www.finna.fi gathers the collections of Finnish archives,
libraries and museums to the same search interface using web-harvesting and indexing
services. The organizational view provides the participating organizations with a tool to
create a search service best suited for their organization. Finna’s web-harvested
materials and multiple outlook tools are available for customizing. Its views are net-
work services for the end users [5].

Finna’s member organizations can create their personalized version of the search
service, which has their organization’s own look and feel and a selection of their
preferred search tools. For example, administrators can decide on the appearance of the
search results and ranking [4]. Because Finna is designed for various memory orga-
nizations with different kind of customers, customization plays an important part in
making the user interface fit the user needs of every participating organization.

1.2 About VuFind and Solr

VuFind, which Finna is based on, is an open source discovery tool designed to sit on
top of an integrated library system, replacing the public catalog interface. It also
provides a single discovery interface for other digital resources such as a digital
repository or a local database [6]. VuFind features faceted navigation, and control over
basic and advanced search functions [7]. Because VuFind is open source, it is available
for anyone to download, use, modify and distribute, in accordance with the GPL
(General public licence) open source license [6]. VuFind is used in over a hundred
libraries internationally [8].

VuFind’s most useful feature for its users is its narrowing facets, which can include
things such as classification, subject, era, language and author [7]. When a search result
is displayed, these facets are displayed as lists in the right column, with each item in the
list displaying the number of search results associated with it [7].

Solr is an open source search platform, providing distributing indexing, replication
and load-balanced querying and it is used to provide search and navigation features for
many of the world’s largest internet sites [9].

2 Customization Process of the New Search Service
Masto-Finna

In 2012, the Information and Library Services at Lahti University of Applied Sciences
started developing their own, localized version of Finna, called Masto-Finna. It was
released as a beta version at the beginning of 2013 and as a primary search service in
December 2014. During the customization process, several changes were made to
improve the customer experience and usability for the Lahti University of Applied
Sciences customers.
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In the first stage, the personnel used and evaluated Masto-Finna with the help of an
evaluation table created by the Masto-Finna project group. As a result of that evalu-
ation, many changes and improvements were made and several functions that were
non-relevant to the library users were hidden from the interface. The facets selected for
Masto-Finna include topic, format, author, language, publication year, content type and
organization, thus leaving out, for example, the facets designed to narrow down results
to museum artefacts [see also 10]. Relevance ranking was also customized for local
purposes to better bring forth the newest material, especially in the collection search.

2.1 Developing the Search Service Together with Users

The users’ insight into the new information retrieval system was seen as crucial from
the beginning, so the next stage of development involved the end-users of Masto-Finna.
Beta testing was done by a selected group of clients in spring 2013 using both a
questionnaire and open-ended questions. The testing group consisted of teachers,
students and staff of Lahti University of Applied Sciences and a total of eight answers
were collected. Based on the testing group’s experiences a number of improvements
were made, for example page navigation, relevance sorting and quick guides were
updated.

The next stage of user participation was a survey conducted by the Finnish National
Library and it was executed in all live sites of Finna, both in the national view and in
the organizational views. At the time as the survey, Masto-Finna was a beta site, but
available to the customers.

Ninety-five responses were received, 71 % of them from students and 26 % from
staff of Lahti University of Applied Sciences. The remaining three percent consisted of
other users of the library. The respondents analyzed Masto-Finna’s usefulness,
usability, effectiveness, time saving and user friendliness on a scale of 1 to 5, with 1
being the least useful and 5 the most useful (Fig. 1). The results indicated that
Masto-Finna is fairly successful in all qualities, with scores varied from 3.69 (effec-
tiveness) to 4.19 (usefulness). Respondents were also asked to grade Masto-Finna on a
scale of 1–10, with 1 being the lowest rating and 10 the highest, and the average
was 7.9.

Mostly Masto-Finna was used to find certain material (57 %) or to find information
on a certain subject (21 %). When asked if respondents found what they were looking
for using Masto-Finna, 77 % answered yes, eight percent answered no, and 15 % were
not looking for anything specific. The respondents were most interested in resources
available online for all types of materials. With book material, eBooks and printed
books available for borrowing were almost as interesting. eBooks interested 86 % of
respondents, and printed books 85 %. With journals and articles, the digital version was
more appealing, with 90 % interested in digital and 52 % in borrowable, printed
material. Ninety-six percent of respondents were interested in digital theses, while 33 %
were interested in printed theses available for borrowing.
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Masto-Finna users visited the site at least once a week (31 %), a few times a month
(25 %), daily (11 %), monthly (10 %), or less than once a month (8 %). Sixteen percent
of respondents were first time Masto-Finna users.

2.2 Impact of User Data on Development Process

Users’ input has been very important in developing the new library catalogue, and
collecting user data from the start of the beta phase has speeded up the development
process remarkably. According to the survey conducted at the end of the beta phase,
Masto-Finna was seen as an effective tool for finding useful information, with a rather
good overall grade at this early stage of implementation. It is also noteworthy that
clients were most interested in materials available online, even though with books the
printed materials were found to be nearly as interesting as eBooks. When it comes to
journals, the digital versions were already far more appealing than the print journals. In
the future it will be interesting to see how the survey results develop when customers
become more acquainted with Masto-Finna.

According to Lapatto [11], mapping user experiences was seen as an important
factor in the ongoing development of Finna’s organizational views. In Lapatto’s [11]
thesis, a semi-structured interview and a benchmarking process were conducted based
on three local views of Finna (Satakunta University of Applied Sciences, Metropolia
University of Applied Sciences and Lahti University of Applied Sciences). The aim of
the data collection was to find out what kind of role usability has had when con-
structing Finna in these organizations. The results indicate that it pays off to tailor
Finna’s local interface and a tailored interface is usable, easy to use and clear. However
it was stated that the construction of an interface is a never-ending process and the
designers should continue to utilize user experiences of the interface.

Fig. 1. Assessment of Masto-Finna
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3 Masto-Finna’s Impacts on Information Literacy Teaching

Nevalainen’s [12] thesis explored the use of a next generation user interface as a tool
for information seeking and guidance at Lahti University of Applied Sciences library
services. The data was gathered by thematic interviews of information specialists
working in Lahti University of Applied Sciences and analyzed by using qualitative
methods.

In Nevalainen’s [12] study, the key factors identified in information literacy
teaching and guidance were lifelong learning, source criticism, media literacy, inte-
gration of information literacy to subject studies, and the interactive nature of guidance.
The goal is to provide students with information skills useful in working life and thus
support lifelong learning and professional development.

According to Nevalainen’s thesis [12], important factors in information skills
guidance were situational sensitivity, interaction and meeting the information needs of
the student. The personal information needs of the students should be emphasized even
more when planning both lectures and personal guidance. Information should also be
divided into manageable pieces to avoid information overload.

Masto-Finna is changing the process of information retrieval from long, specific
search phrases to more simple word searching, where the results are narrowed down
later on using facets. Facets are seen as a very useful and well executed tool in
Masto-Finna. Despite the facets, it is seen as important for students to understand
search logic more comprehensively, including Boolean operators, truncation and
phrase searching. When it comes to assessing the information found via Masto-Finna,
the key question is whether or not the information found is relevant to the information
seeker. Search portal users should be able to define their information need and be able
to determine what kind of results are adequate to meet their needs [12].

In the future it is hoped that the focus of information skills teaching and guidance
can be shifted from the technical searching skills and different user interfaces to
information literacy skills, like identifying scientific sources and using more interna-
tional source material. Information specialists interviewed also expected that with
Masto-Finna, the references used in theses will become more varied, resulting even in
higher quality thesis work [12].

The results of the study indicate that the new Masto-Finna doesn’t seem to lessen or
eliminate the need for information seeking guidance. As high-quality information is
available through one search in both printed and digital formats, the meaning of source
criticism and ethical use of information increases. The significance of information
literacy for lifelong learning and professional development is emphasized, and at its
best it is thought to be interactive and connected to problem-based learning [12].

4 The Usage of Digital Collections

The default search in Masto-Finna is a dual search, bringing results from both local
content and digital collections. The search results are shown in two columns, the local
content on the left and digital material in the right column. This allows the user a quick
glance of everything that is offered on the subject for they are searching. Narrowing
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down the result using facets can be done by selecting either local content or digital
collections, after which the facets appear on the right hand side of the page.

So far with Finna interfaces in Finnish libraries of Applied Sciences, only
Masto-Finna is using the dual search as a default, while the other libraries have selected
the local content search as a default selection. For Masto-Finna, the main reason for
using dual search is the promotion of digital resources and the aim to offer one interface
for all library acquired material. However there are still problems concerning the dual
search. Finna uses Primo Central Index for finding digital collections and very little
Finnish language material has been indexed in it. Because of that, the searches made in
Finnish yield irrelevant and unsatisfactory results, which is presumed to be the main
reason why other Libraries of Finnish Universities of Applied Sciences have not
included it in their default search.

This offers an interesting opportunity to compare how much the use of dual search
affects the use of digital collections. Figure 2 summarizes the uses of different search
types in three different University of Applied Sciences Libraries. Even though the
organizational Finna view is being tested and developed in many University of Applied
Sciences Libraries, the only three libraries currently using an implemented version of
Finna services are Satakunta University of Applied Sciences (SAMK), Oulu University
of Applied Sciences (OAMK) and Lahti University of Applied Sciences (MASTO).
The information shown in the table is collected from Finna’s national statistics from
January 1 to May 31, 2015.

The default search selection seems to be the most used search type, for Masto-Finna
it’s the dual search and for SAMK and OAMK it’s the basic search. It is notable that
with dual search being the default selection, the other search types, like basic local
content search and PCI (digital collection) search collect a bigger percentage compared
to the situation where the basic local content search is the default. With Finna, the
digital resources not indexed in PCI are found via the Metalib search.

With Masto-Finna, the total of 15 % of searches were made exclusively to digital
collections and when adding the amount of dual searches, which also include digital
collections, the percentage is as high as 78. With more searches made to digital col-
lections, it could be presumed that digital collections are more known to library users.
However it is too early to comment on the statistical effects of Masto-Finna on the user
statistics of digital collections on the whole, because of the relatively short period of
service time for the implementation version.

In the future, it will be interesting to see what kind of effect Masto-Finna has on
digital collection user statistics. With PCI playing an important role in digital collection
searching, it will be interesting to see whether the databases involved in PCI indexing
will gain more users.

4.1 Environmental Aspects of Using Digital Material

Sustainability has become a major global issue, and library and information services can
play a role in cutting their carbon footprint by substituting their print collections with
online information services [13]. Sustainable development covers and integrates strate-
gies for environmental protection as well as social equity and economic development.
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There are two dimensions included in the umbrella concept of sustainable information:
information concerning sustainable development and development of sustainable
information [14].

The prevailing practices for print and photocopy-based knowledge distribution,
access and reuse produce significant carbon footprint. It is evident that within a digital
environment with less physical production of knowledge products, there will be less
paper, less ink, less production and transportation of physical knowledge products, and
all of these will eventually result in a reduction of the carbon footprint. Digital
knowledge products cost almost nothing to distribute, and they have a much smaller
environmental footprint because they are read online, and digital versions will have
more flexibility for real time transfer and access, value addition and use in a shared
digital environment [15].

According to Chowdhury [15] it may be argued that if we move to digital content
services and therefore produce a lesser number of printed products then there will be a
smaller carbon footprint produced. Chowdhury [15] also states, that a digital content
service will be environmentally beneficial compared to the current print-based model.
However, this does not mean that the current print-based model should be completely
replaced by the digital content service model; rather it should be complementary.
A digital content model will be suitable to support knowledge-intensive activities like
education and research [15], thus fitting the needs of Universities of Applied Sciences.

5 Discussion

Nowadays, Web search engines, like Google, are the first stop for almost everyone
looking for information. When it comes to academic information retrieval, libraries
should be able to offer flexible and easy-to-use information search portals to customers

Fig. 2. Usage of organizational Finna’s search modes in three Universities of Applied Sciences
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used to easy access to information. However, when searching information for academic
work, usability and user-friendliness are good starting points, but the material found
should also meet the standards of high quality information.

Traditionally, information literacy teaching has focused heavily on technical
searching skills and different user interfaces, because that was essential for students so
that they were able to locate relevant information sources. With more modern discovery
tools like Masto-Finna, the focus can be shifted to source criticism and identifying
scientific, high-quality information sources. In addition, with more intuitive user
interfaces, information literacy teaching has the opportunity to acknowledge more
profoundly the personal information needs of the students.

In the future, information literacy teaching will be redefined at the international
level, when the new ACRL framework for information literacy for higher education
[16] forms the basis for information literacy teaching. In the new framework, the
creation of new knowledge and understanding of the often uncertain information
ecosystem is becoming an integral part of information literacy teaching and guidance
[16]. This way, knowledge construction processes such as reading and writing can be
given more attention [see 17]. For Lahti University of Applied Sciences, the new single
discovery interface Masto-Finna is a good tool for information literacy teaching and
guidance, especially now when the often limited time resources of information literacy
teaching should focus even more on understanding the information ecosystem rather
than teaching separately how to use all the information channels library has to offer.
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Abstract. The collective management of informational resources, or the “in-
formation landscape”, within two workplace settings is investigated through a
methodology based on facilitated concept mapping sessions using a non-digital
tool. Mapping raises information literacy practice – the ongoing, critical judg-
ments about information, made within these communities – into the conscious
awareness of both the research team and the participants. The maps therefore both
provoke and record the intersubjective agreements that are continuously being
made in these communities, and which constitute the information landscape.
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1 Introduction

This paper summarizes the Bibliotek i Endring (Changing Libraries) project, a study of
how information literacy plays out as a group practice, in a workplace setting. The project
investigates how members of communities of practice collectively manage, or “steward”
[1] their informational resources – or information landscapes [2] – in workplaces that are
facing significant change. The project has taken place in two academic libraries. One
(library A) is merging four existing campus libraries into one, with a parallel restructuring
of roles and responsibilities, while library B has appointed a new director.

2 Background: Information Literacy as Dialogue in Practice

The project takes the view that information literacy is not definable as merely a set of
competencies and skills, but is more fundamental; it is the basis of practice [3]. Practice is
“constructed corporeally and socially… within a social site” [3, p. 249]. Therefore,
practice is a dialogue [3, p. 250] through which judgments are made, and understandings
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developed about how to perform activity and how to draw on resources (information,
artifacts, people) that are relevant to the completion of this activity. This collectivity of
resources is what Lloyd [2] calls the information landscape. The information landscape is
not a static structure, but an ever-evolving, dynamic space. Therefore, the dialogue of
information literacy is, ideally, a transformative one [4], as through these collective
judgments, the information practices that shape the landscape are scrutinized and, if
necessary, revised in line with changed circumstances. Thus, the community of practice
[5] is collectively engaged in a continual process of stewarding the information landscape
that they draw on to meet shared learning needs [1].

Two significant issues arise when translating these ideals into practice, however. The
first is that the stewarding role is typically concentrated in a small subset of the community,
sometimes only one person, and/or elements of itmaybedelegated outside the community
altogether. That is, authority over the community’s information practices – how infor-
mation literacy is defined, valued and operationalized by the community – becomes
centralized, embedded in dominant interests in an organizational hierarchy [4, p. 154],
and/or imposed on communities from outside (cf. Hamelink [6]). Information literacy
thereby becomes monologic, not dialogic. Scrutiny of practice by members of the com-
munity becomes constrained, as conformity to authority is encouraged, and challenges
dissuaded. This is not necessarily a less desirable way of making judgments – and is
certainly a more efficient one – but it is oriented only to “single-loop learning” rather than
“double-loop”, where the continued relevance of practices is called into question, rather
than just their effectiveness [7]. For effective change management, both types of learning
need to come into play. Effective direction from organizational leadership is needed, but
this direction also needs to be informed by the on-the-ground experiences of core staff, and
the dialogues and relationships they engage in within their communities of practice.

The second issue is the limited understanding of how, specifically and in practice,
communities make these collective judgments. Although Wenger et al. [1] introduce
the idea of stewarding they do so in a rather limited way, referring only to information
technology rather than information practices more widely, and do not develop the
notion. And in his seminal review of the notion of relevance, Saracevic [8] notes that
for library and information science (LIS), the question of how to capture group
judgments about relevance is largely limited to aggregating individual preferences. To
date, LIS has struggled to capture the intersubjective elements of judgment: that is,
those rooted in dialogue, emerging between people.

Nevertheless, these collective judgments regarding relevance are constantly taking
place within communities of practice. Information literacy of this kind can be learned.
The questions which are of interest here are: how can the development of collective and
information literate stewarding practices be facilitated in ways which distribute
authority over information practice across the community as a whole; and what is the
impact of doing so on change management within a workplace setting?

3 Methodology: The Role of Mapping

To answer these questions successfully, and to address the other issues raised in Sect. 2,
the BiE project needs a methodology that can:
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• bring together representatives from different communities (particularly management
and on-the-ground staff) in a space where common perspectives on information
practices can at least potentially be found;

• both facilitate, and record, how the communities of practice that arise in these
project spaces collectively steward their information landscapes. How are the
groups making collective judgments about information and relevance, in practice,
and in the context of the organizational changes each faced?

The information landscape is not just a vague metaphor, rather [3, p. 773]:
“Information landscapes reflect the modalities of information (agreed upon sources)
that people draw upon in the performance of their practices in working or everyday life,
and therefore constitute the intersubjective agreement that informs our situated reali-
ties…” The question posed was how this “intersubjective agreement” can both be
facilitated and recorded. We propose that mapping meets these requirements. A de-
tailed justification for this is in Whitworth [4, pp. 160–165]; a summary is given here.

Maps serve as a cognitive depiction of reality [9]. Through experiencing and
exploring a landscape [2, p. 2], maps can be drawn that show relationships between
relevant resources in the landscape. One can learn about a landscape one has never seen
by looking at a map of it, as a map represents, and thus can communicate, information
that is known about a landscape. Maps can also suggest new routes through a landscape
that may already be well known, and one can use a map to record or observe change in
a landscape over time.

The map remains a representation of the landscape however. Thus, like all repre-
sentations, the map must be interpreted, and the messages that it imparts will be selective
and partial. This may be for reasons of usability. For example, it makes sense for a map
targeted at drivers to emphasize roads rather than contours and streams, whereas a hikers’
map would do the opposite. But by omitting certain features of the landscape from
consideration, a map might also become an instrument for ‘pushing’ cognitive schema –
that is, schemes for organizing and making judgments about information [10]. In short a
map may be – indeed, is more likely to be – drawn by dominant interests in a landscape,
rather than themass, or the oppressedwithin it, aswith, say, 19th centurymaps ofAustralia
which defined it as ‘Terra Nullius’ (uninhabited, empty land: see Lindqvist [11]).

None of these concepts are exclusive to maps of geographical landscapes. There are
many techniques to map information landscapes: organization charts, concept maps,
sociograms, information visualizations for instance (see examples on http://mappingin
formationlandscapes.wordpress.com). All summarise information about a landscape,
allow exploration of it, and are representations that reflect certain interests but can also be
subject to multiple interpretations.

Such maps are often drawn implicitly, as the outcome of everyday (and often
unconscious) enquiries into working practice, and while this is an important aspect to
mapping, for reasons of space it is not further emphasized here (see Whitworth
[4, pp. 160–165]). What the BiE project seeks to do is raise the mapping process into
conscious awareness, and exploit its potential to act as a learning experience. This
experience can be a genuinely collective one if it is, in terms defined by Bruce et al. [12],
relational; that is, the mapping process, as noted at the head of this section, elicits a wide
experience of variation, and is used as a space in which different perspectives can
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contribute equally to the drawing of the map [4, p. 149]. The process is made conscious
through the use of a specific tool for mapping (see below) and the use of facilitators.

Facilitation is needed because “no community can fully design its own learning”
[5]. Facilitation guides and structures, but does not direct, the mapping process,
providing alterity [13, pp. 82–85]; the external perspective that helps the reflective
process. In research terms, this turns BiE into a co-operative inquiry [14], a collabo-
ration between external researchers and action researchers, reflecting on their own
practice (viz, the library staff in this case).

4 Method: Facilitated Concept Mapping

In both locations, participants (numbering around 50 percent of the full-time staff at
each library) have engaged in six facilitated concept mapping sessions between
October 2013 – September 2014. Participants have also been interviewed at the
beginning and end of this period. The opening interviews gather preliminary data on
their personal information landscape, using it to draw sociograms (maps of social
networks) that, later, have been cross-referenced with information about who plays
dominant roles in managing the information landscape (see Sect. 5; this aspect of the
work is discussed in Whitworth et al. [15]). The closing interviews elicit feedback from
participants on both the usefulness of the mapping sessions and their feelings on the
change process they have undergone in the preceding year.

The concept mapping is undertaken with the tool Ketso (www.ketso.com). Ketso is
designed to allow several members of a group to contribute to mapping a problem
space [16]. Figure 1 below shows a fragment of a Ketso map. Each ‘leaf’ can be written

Fig. 1. Example Ketso map (Color figure online)
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on then wiped clean, and repositioned if necessary. The durable material makes it easy
to store maps between sessions, then revise them.

At the six Ketso sessions, each facilitated by two members of the project team,
library staff are asked to map the following: the tasks they are working on, the infor-
mation they need to address them, the sources of this information, blocks on acquiring it,
priorities, and actions to be taken by the next session. These factors cluster around
topics, represented by the ovals. Small yellow circular markers indicate priorities. For
example, around the topic “Teaching” on the map in Fig. 1 appear tasks (brown leaves)
such as “Endnote” and “summer school”. Next to the last task are placed two infor-
mation needs (yellow leaves) and an associated source (green leaf), but also a blockage
(grey); that summer school course leaders do not have access to local systems. Actions
are also marked with grey leaves plus a star (Ketso kits have only four colours, a minor
hindrance to our use of it); here one is “Adapt course to needs of students”, which has
also been prioritized (yellow tick symbol: white circles are comments).

As the optimal size for a Ketso group is 5–6 participants, two maps have been
drawn at each location, providing two complementary perspectives on the landscapes.
Each session after the first begins by reviewing actions placed on the map in the last
session, recording which member(s) of staff are agents of actions undertaken. The maps
are then revised. Completed actions are removed, which might also lead to changes in
needs and sources. Blockages and tasks are reviewed. Thus, throughout the study
period, the maps record changes in resources and connections between them, revealing
the evolution of the information landscape. Importantly, these data are also immedi-
ately available to project participants, helping reveal gaps in knowledge and areas of
work that need prioritizing.

Mapping sessions are facilitated by two members of the project team, for reasons
noted above. Sometimes, facilitators write leaves for inclusion on the map, but this
remains subject to agreement (thus, scrutiny) by the library staff.

In terms used byWenger et al. [1, p. 60] to classify tools that can help communities of
practice with stewarding, Ketso is group-oriented, participatory and synchronous. It is
designed to be used by groups (rather than individuals working alone), and the group
gathers at a particular point in space and time to use it (rather than using it asyn-
chronously). It is participatory because it is designed to elicit insights from all group
members; no one person (including the facilitators) ‘controls’ or produces the map, at
least in principle.

5 Results

5.1 Mapping as a Record of Change – and Stagnation

The dataset as a whole – all maps created over the six sessions at both locations –

clearly serves as a record of change in both locations over the year. This is most
apparent with the reorganization and relocation themes in library A’s maps. There is a
lot of activity around these until the fifth session, June 2014; then, the theme, and all its
related tasks, information needs and so on, disappear from the map altogether. There
are various measures of volatility that can be drawn from the maps; Table 1 uses the

Mapping Collective Information Practices in the Workplace 53



number of new actions laid in each session and illustrates how library A’s activity
peaks just before the summer 2014 move. (Session 6 is omitted from A’s data because
we experimented with a different approach in their final session and did not lay new
actions.) Conversely, library B’s map is relatively stagnant until their new director
arrives in January 2014, after which comes a peak of activity, though it never becomes
as active as library A.

The question is, what are these data actually showing? Do these figures, and similar
quantitative and longitudinal data that might have been drawn from the maps, have any
relevance beyond an audit of practice in each location? Do they say anything about
group information literacy practices in a more generalizable way?

Each map is a representation of a group discussion; a dialogue focused on making
collective judgments about the general shape of each community’s information land-
scape, the more specific resources available within it, and how they are related to each
other and to the community members’ learning needs. The map is thus a record of the
“intersubjective agreement” that constitutes the information landscape (see above),
rather than some kind of “objective” encapsulation of it.

The significance of this, for information literacy, can be illustrated by examining a
portion of group B1’s map, shown in Fig. 2 above. The map on the left is from session
2 (Nov 2013), the one on the right from session 5 (Jun 2014). Though there have been
some changes and additions over this period, a number of tasks, needs and blockages
remain in place below the oval (indicating these leaves are all related to ‘Undervisning’
or teaching). This is the case despite a priority marker and some relevant actions
remaining in place throughout. On the surface, then, this seems to reflect an area of
work where no activity was taking place. Yet the discussions that took place in the

Table 1. Numbers of actions placed in each session

Group Section 1
(Oct 2013)

Section 2
(Nov 2013)

Section 3
(Feb 2014)

Section 4
(Apr 2014)

Section 5
(Jun 2014)

Section 6
(Sep 2014)

Total

A1 15 0 7 21 4 n/a 47
A2 4 3 1 7 2 n/a 17
B1 6 0 5 1 5 2 19
B2 3 1 3 4 3 0 14

Fig. 2. Ketso maps showing area of little change (below oval)
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sessions and final interviews with the relevant staff members make it clear that this is
not the case. What the map records, then, is not a lack of activity per se, but sustained
blockages in information flows, and activity being completed without this then leading
to any change in perceptions of the information landscape, or in practice. Work is being
done here, but it is not addressing information needs.

This is an example of where mapping reveals insights to participants at the time,
during the sessions, rather than only at the end. Some of our interviewees stated that the
map was directly useful in their subsequent practice, for example: Sometimes you ‘see
the leaves’ later, and remember that for certain activities you linked them with pieces
of information, and sources, and people that you had said you would contact. Also it
solidifies or consolidates some practices that you are unsure about, or insecure about.
After the discussions you feel, yes, that was the right way to do it.

But the maps were not consulted between sessions. It is the mapping process that is
valuable to staff, more than the map itself. Staff valued the opportunity to acquire
information about colleagues’ priorities and problems, in a space that was less mediated
by the agendas of regular meetings and the buffers of line management relationships.
A senior manager at one location said: It was a good opportunity to take time out with
members of staff and reflect where we are at and how we understand the situation
around us. What are the hot topics? What are the priorities and how do we perceive
them?… I got more out of it than from the normal monitoring and meeting process. The
amount of information I would normally get [directly] would be a lot less, and par-
ticularly the perceptions of the staff. Previously contact would be mediated through
middle management, but even though they were there in the sessions, the mediating
aspect was removed.

Thus, there is evidence that the collective judgments being made in the mapping
sessions were inclusive, and actively contributing to evolving practices during the
change period. The idea that information literacy is not only an individual, but also a
collective phenomenon, forming the basis of practice, is given some support.

5.2 Evidence of Collective Stewarding

If stewarding can and should be distributed across a community of practice, what does
this actually entail, operationally? How can the benefits of job specialisation be retained
while still allowing for the work of a specialist to be checked by others?

Data from both the Ketso maps and the interviews reveals several instances of
where regions of the maps are being largely managed by specific individuals. For
example, on certain maps this is quite apparent with each of the research support;
digital resources; and teaching topics (see Fig. 3). The impression is of a particular
‘territory’ being the responsibility of a particular individual. One interviewee, ‘Dawn’,
who had a responsibility for research support and digital resources within her library, is
emphatic when stating that she and others look after specific areas of the map, and: …
they would be lying if they said they didn’t. Yes, you are part of a team, but we have
certain areas in which we are supposed to be professionals. You need to have this kind
of specialist knowledge. We were hired to do a particular job and if I was supposed to
care about things like the reference desk then I couldn’t do my job properly.
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Others were less emphatic but still recognised that this ‘territorialisation’ had
occurred, particularly in library A. ‘Joanna’ said: “people defended their territory, which
may have been a consequence of the reorganisation process, which has involved the
explicit definition of roles and responsibilities.” We also observe a reluctance of staff
members to make changes to certain regions of maps where a colleague is absent from a
session for whatever reason, if that region is seen as ‘belonging’ to that colleague.

At one level this seems self-evident— logically, the research support topic would be
expected to be stewarded by the staff member with a responsibility for research support
— yet also stands against the fact that Ketso was designed to elicit a group perspective
[16] and was employed in this project to help distribute the stewarding role. Yet note that
even in the areas mentioned, where a map is being largely managed by one person, this
does not mean it is solely being managed by them. Figure 3 illustrates this. Most of the
leaves have been written and placed by one person (in fact, the interviewee quoted
above). But the circles indicate leaves that were contributed by others.

Therefore, we suggest that the technique allows for the ‘best of both worlds’.
Expertise and responsibilities are recognised and other team members will, indeed,
defer to the ‘expert’ when it comes to constructing that region of the map (that is, the
representation of the area of the library’s information landscape which is relevant to
tasks that cluster around the theme in question). But that does not mean the authority of
that staff member cannot be scrutinised, and where deemed appropriate, their depiction
of the region reviewed and altered (cf. Whitworth [4]). This insight calls for further
research, but is, potentially, an original contribution of the project to the research
literature in the area of how communities of practice collectively steward their infor-
mational environments, make judgments about relevance, and thus manifest informa-
tion literacy within their practice.

6 Conclusion

Stewarding cannot be simply equated with information literacy. It may be done in
‘information illiterate’ ways. Stating that information literacy is the basis of practice
does not mean that all information practices are information literate; there remain

Fig. 3. Region of Ketso map from group A2
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normative elements to literacy, and the stewarding of information landscapes may be
being done in ineffective or inefficient ways [4, pp. 172–173]. But even when IL is seen
as practice, or rather, embedded into practice in much more fundamental ways than can
usually be perceived by the rubric-heavy, competency frame of IL, it is still something
that can be learned. The BiE research project has itself become a learning process,
facilitating the action research of its participants [15]. Although this research process
has not been a systematic one, it nevertheless has allowed participants to address
questions arising from the relationship of their information landscapes to the changes
taking place in their organisations during the study period. In that this investigation is
something which supports the critical judgments that the library staff are continuously
making about informational resources, it can be suggested that BiE’s mapping
methodology is a group-oriented, participatory and synchronous means by which
communities of practice can be helped to become more aware of their information
landscape and, hence, more information literate. The methodology helps both provoke,
and record, the ongoing “intersubjective agreement” that is the collectively stewarded
information landscape [3]. There is more work to be done with the method but,
broadly, we present mapping as a potential way to fill the gap in the literature that
Saracevic [8] highlighted: how to operationalize group judgments of the relevance and
significance of informational resources.
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Abstract. The present paper suggests articulating the general context of
workplace in information literacy research. The paper considers distinguishing
between information literacy research in workplaces and professions. Referring
to the results of a phenomenographic enquiry into web professionals’ infor-
mation literacy as an example, it is indicated that work-related information
literacy in particular contexts and depending on the nature of the context, is
experienced beyond physical workspaces and at professional level. This
involves people interacting with each other and with information at a broader
level in comparison to a physically bounded workspace. Regarding the example
case discussed in the paper, virtuality is identified as the dominant feature of the
profession that causes information literacy to be experienced at a professional
level. It is anticipated that pursuing the direction proposed in the paper will
result in a more segmented image of work-related information literacy.

Keywords: Workplace � Information literacy � Profession � Web professionals

1 Introduction

The idea of workplace information literacy has been a long-term contributor to the
information discourse. Workplaces have been a key context for researching information
literacy and the significance of exploring such context has been highlighted by many
researchers [1–3]. The development of the workplace information literacy research
trajectory has been associated with the unique nature of various workplaces. Workplace
information literacy researchers argue that due to the different nature of different
workplaces, information literacy may find different meaning in each context. As a
result, the necessity of researching information literacy in different contexts is high-
lighted. Efforts in researching information literacy in different workplaces so far have
been in line with this identified need.

Building on this trajectory, we argue that the workplace information literacy research
territory is already in a position for the articulation of amore accurate segmentation of this
area of research. In this regard, the present paper draws attention to the reconceptuali-
sation of work context in which information literacy is being explored.

In this paper, it is agreed with the fact that information literacy is “shaped” by the
context, which includes people participating in the practices involved in that context [2,
p. 293–294]. Assuming that interactions among people and the space in which these
interactions occur are constituting factors of the context, it can be concluded that the
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meaning of information literacy in each context is a variable of those interactions and
the surrounding spaces. This paper, however, considers only one aspect of the inter-
action: the level of interaction.

Regarding the role the level of interaction can play in defining the meaning of
information literacy, the paper suggests considering workplaces and professions as two
distinct components of work context when studying information literacy. This dis-
tinction will assist with looking at the interaction among people with each other and
with information at two different levels. Interaction at professional level gives people a
wider space beyond what confines their immediate physical workspace, for interaction
with each other and experience of information. Consequently, information literacy is
experienced differently at these two levels of interaction. The new image will shed light
on new dimensions of work contexts to be studied which is anticipated to be of value
for future information literacy research.

This paper first looks at how workplace information literacy studies fit within the
whole information literacy research family. It then introduces the distinction between
workplace and profession. Using the outcome of a recent research as an example, the
paper further illuminates what is meant by looking at information literacy at profes-
sional level. This is through referring to the outcome of a study on information literacy
experience of a group of professionals: web workers. The paper next discusses the
distinction made with respect to the broader area of “workplace” information literacy
(vs. educational and community information literacy) and suggests areas for further
investigation.

For the purpose of convenience in communication, it is noted here that within this
paper, “workspace” is a general term that refers to all work-related spaces including
workplaces and professions. “Workplace” and “physical workspace” refer to physical
places in which people work such as an office, a hospital or a university. “Profession” is
used to refer to a group of people working at the same profession.

2 Workplace Information Literacy: Where Does It Fit
Within the Broader Area of Information Literacy?

Similar to the general concept of information literacy, there is no single definition for
workplace information literacy. Researchers rather have described this concept within
different contexts and from different perspectives. From a relational view, [4, 5] Bruce
describes information literacy as seven different ways of experiencing effective infor-
mation use. However, from a sociocultural perspective, Lloyd [6, p. 34] sees an
information literate person as someone who “have the ability to engage and interpret
epistemic or authoritative forms of knowledge”, “social information”, “nuanced
information”, “embodied information” and understands “how this information is cre-
ated and contested in a workplace community”.

The broader domain of information literacy has been explored in different contexts
and from different theoretical perspectives. The concept of information literacy has
been studied in three contexts of educational, workplace and community. Being in each
context, it has also been viewed predominantly from three different theoretical per-
spectives: behavioural, relational and socio-cultural. Table 1 shows these two lenses for
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viewing the information literacy research domain. In this table, rows represent different
approaches and columns represent different contexts. Each cell provides sample studies
conducted in the relevant context and through the relevant approach.

Referring to Table 1, research studies within workplace contexts and from different
theoretical perspectives are presented in workplace column, which is the area that the
present paper focuses on. However, as is seen in the table, so far, information literacy
studies in different work contexts are all considered under the general theme of “work-
place” information literacy and no distinction is made in this theme in terms of the level of
interaction among people. In all studies, it is just a different workplace context that
distinguishes studies from each other with most of the studies been conducted in a
physical workspace. For instance, Cheuk’s [7, 8] case studies occurred in companies.

Table 1. The crossing of approaches and contexts in information literacy research

Context Education Workplace Community
Approach

Behavioural
(skill-based)

Gasteen & O’Sullivan [20]; Rosenberg
[21]; Macoustra [22]; Cheuk [7, 8];
Smith & Martina [23]; Kirton,
Barham & Brady [24]; Hepworth &
Smith [16];

Weiner [25]; Leavitt [26];
Travis [27];
Crawford & Irving [14];
Head et al. [28]

Relational Educational
workplaces

Non-educational
workplaces

Limberg
[29];
Maybee
[30];
Lupton
[31]

Bruce [4, 5];
McGuiness
[32]; Webber,
Boon &
Johnston [33];
Boon,
Johnston &
Webber [34];
Williams &
Wavell [35]

McMahon &
Bruce [36];
Kirk [10];
O’Farrill [37]

Yates, Partridge
& Bruce [38];

Gunton [39];
Gunton, Bruce &
Davis [40];
Yates et al. [41]

Socio-cultural
(contextual)

Lundh &
Limberg
[42];

Sundin,
Limberg &
Lundh [43];
Tuominen,
Savolainen
& Talja [44]

Lloyd-Zantiotis [45];
Lloyd [46], [18];
Veinot [47]

Kennan, Lloyd,
Thompson &
Qayyum [48];
Walker [49];
Lloyd,
Kennan,
Thompson &
Qayyum [50]
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Conley and Gil [9] looked at recruiters and employers’ views of information literacy
regarding the importance of the concept to the business. Kirk [10], O’Farrill [11], Sen and
Taylor [12], Sokoloff [13] and Crawford and Irving’s [14] research focused on different
groups of people in their organisations. Klusek and Bornstein [15] explored job
descriptions of business and finance occupations, which are normally considered within
an organizational workplace framework. Hepworth and Smith [16] investigated
non-academic staff’s information literacy in university finance and research departments.
Lloyd [17, 18] exploredfirefighters and ambulance officers in their workplaces. Similarly,
refugee-related service providers were viewed in their workplaces [19].

However, as was mentioned above, the present paper aims at providing a seg-
mented picture of the area of “workplace” information literacy (vs. educational and
community information literacy). Therefore, two sub-contexts of workspaces (physical
workspace and profession) are proposed. The paper argues that for studying people’s
information literacy at work, the context within which information literacy is investi-
gated is not necessarily limited to physical workspaces. When exploring information
literacy within work contexts, there are people whose work has strong ties with not
only people and resources in their immediate workplace, but beyond that and at a
professional level. As a result, the paper makes a distinction between a physical
workplace context and a professional context for researching information literacy.

3 Workplace and Profession

The word workplace is defined as “establishment or facility at a particular location
containing one or more work areas” [51] or it is considered as “a place where people
work, such as an office or a factory” [52]. The workplace can be physical or virtual. In
this sense, workplaces have a locality essence in terms of being limited to a specific
place or space. As was mentioned in the introduction, for the purpose of this paper, the
term “physical workspace” is used as an equivalent to the word “workplace”.

Profession, however, goes beyond the physical walls and space associated with a
workplace. The word profession is used for a group of people who work at a particular
profession, however not necessarily in the same physical space. In this paper, a pro-
fession is defined as a vast community of same-field people such as librarians,
physicians, lawyers or engineers that interact with each other around work at a higher
level than their actual physical workspaces. Following these definitions, librarians of a
particular library, for instance, are considered in their workplace. At the same time,
they are seen as part of the library profession due to their interaction with a wider group
of librarians outside their organization. This “outside” space is a workspace that could
include association forums, conferences, virtual spaces such as social media platforms
or email lists, where there are no local boundaries limiting people’s interaction to a
specific workplace.

Considering these two definitions, one of the aspects that makes these two types of
workspaces distinct from each other is the interaction level among people involved.While
people mainly work with their immediate colleagues in their physical workspace, they
expand on their interactions when working with potential colleagues at a professional
level. Such distinction leads to ask whether the existing workplace information literacy
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concepts need to be reviewed and reconceptualised if this concept is explored from the
perspective of people who are at different levels of interaction with each other and with
information. The assumptionmade in this paper is that information literacy experienced in
physicalworkspaces could be of different meanings and characteristics compared towhen
it is studied at a professional context. The result of a study on web professionals’ infor-
mation literacy is discussed below to provide an example of what it means to explore
information literacy at a professional level.

4 Information Literacy in Profession

The idea of further investigation of work context in information literacy research was
inspired by the outcome of a study on the population of web professionals. In a
phenomenographic study, constituted of 23 web workers, it was explored how web
professionals experience information literacy. Participants of the study were selected
from different sections of the website design and development process, from decision
makers at macro-levels to programmers and coders at micro-levels, from web design
and development business owners to web team members, to ensure a collective voice
was heard. The data collected through semi-structure interviews including questions
around information literacy experiences of participants.

This is a study which initially launched with a focus on researching information
literacy in the general context of “workplace” (vs. educational and community con-
texts). The outcome of the study however does not happen to be reflecting at the
experience of information literacy necessarily at a physical workspace context with its
locality boundaries. Rather, the outcome of the study demonstrates that web workers
need to be studied in a broader context that is called a professional level in this paper.
In their interviews, web professionals mostly talked about interacting with people and
experiencing information at a professional level, which is a higher level compared to a
single physical workspace.

The results of the study of web professional’s information literacy in the form of
four inter-related categories show that this group of people experience information
literacy as category 1: staying informed, category 2: building a successful website,
category 3: problem solving and category 4: participating in a community of practice.

In all of these four categories (but mainly in categories 1 and 4), the fact that
interactions among web workers occur at a professional level is very visible. In cate-
gory 1 which describes the research participants’ experience of information literacy as
staying informed, web professionals refer to an information environment as the context
of their experience. This is where all their potential colleagues and necessary
work-related resources are located. According to participants of the study, this infor-
mation environment is easily expanded to somewhere beyond their single physical
workspace, and to a profession level.

In experiencing information literacy as participating in a community of practice
(category 4), the role of the profession as the context of the experience is again
highlighted. The profession in this category is always referred to as the community of
practice. Participants of the study value contributing to the community of practice or
using collective intelligence and best practices (as well as avoiding worst practices)
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produced by other members of the community. These practices are strongly regarded at
a profession level, rather than a physical workspace.

In the other two categories (category 2 and category 3), the context of the expe-
rience at the professional level is considered again. However, this is not very central to
participants due to the nature of the experience in those two categories. In category 3:
problem solving, while the focus of the experience is on solving a problem, the value of
the community of practice and the information environment in making the problem
solving a smoother process is noted. In this way of experiencing information literacy,
web professionals implicitly mention the interaction with their potential colleagues at a
professional level (rather than merely at a physical workspace level) and appreciate its
importance in consulting with when dealing with problematic situations.

There is a similar case with one of the sub-categories of category 2: building a
successful website (the other two sub-categories are sub-category 2-A: “a happy client”
and sub-category 2-B: “a satisfied user”). In sub-category 2-C: building a seamless
website, web professionals talk about their own role and practice in building a website
that works seamlessly. In describing their experience of information literacy at work,
web professionals almost highlight the role of their community of practice as their
professional reference, rather than colleagues at workplace. This means that they do not
merely rely on the information experienced within the local boundaries of their
workplace, but go beyond the walls of those physical spaces to experience information
literacy at a profession level as well.

5 Discussion: Professional Information Literacy

The presented outcome of a study on web professionals’ experience of information
literacy above shows what it means for information literacy to be experienced at a
professional level, rather than a physical workspace level, which is the common context
for exploring information literacy. The result of the study shows that, in reflecting upon
work-related information literacy, web professionals see their work context at a pro-
fessional level, mainly in terms of expanded interactions among people involved in the
whole profession. When referring to information literacy, web professionals show
stronger connections with their broad community of practice at professional level,
rather than with people in their physical workspaces.

As was shown previously, the study of web professionals was not initially designed
with a view on the distinction between the two sub-contexts physical workspace and
profession) for exploring the concept of information literacy. As a result, the reason(s)
why web professionals referred to people at their profession in addition to/rather than
colleagues at workplace, when describing their experience of information literacy, was
not sought directly and purposefully during the data collection phase. However, there
was clear evidence in the gathered data that indicated web professionals relied on the
interaction at professional level more than a physical workspace level when talking
about information literacy. It is argued here that the fact that web professionals mainly
talk about their information literacy at a professional level rather than a physical
workspace level is partly pertinent to one aspect of the nature of their profession which
is virtuality.
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It is easily interpretable why web workers who practice on a solitary basis express
their experience of information literacy with a view on a professional level. It is
anticipated that the logical consequence of such practice (working in an isolated work
environment) can be a strong tendency to connect to a robust professional body for
more effective use of information. However, in the case of web professionals who work
with other people in teams, in small or large organisations, isolation is unlikely to be
the main factor. Instead, it is argued here that their willingness to work with their
potential colleagues at a professional level, which is very clearly reflected in their
described experiences, is related to the unavoidable component of virtuality in their job.

The web profession is a virtual profession. The key context on which the practice of
web professionals occurs is the World Wide Web. Due to the potentiality, ease and
popularity of communication on the web, individuals working on such platform are
more likely to interact with each other around work-related matters in the same space.
This interaction is very probable to happen among people that do not necessarily know
each other from their immediate workplaces, but only share a profession. As a con-
sequence, they form a broad community of practice in the virtual web space that
encompasses all people involved in the profession. This is a workspace to which web
professionals refer to when working on their day-to-day job. That is, the work context
of web professionals can be as broad as their profession and therefore interactions
among people at work can be considered to occur often at a professional level rather
than a workplace level. As a result, it makes sense for them to reflect on their expe-
rience of information literacy at work at a professional level as this is the context in
which they normally practice.

Using the study of web professionals as an example, the current paper considers
distinguishing between workplace and profession as two sub-contexts for studying
information literacy where applicable. It invites noting whether the interaction level
among people involved in work contexts causes any differences in how information
literacy is experienced.

A more practical argument around distinguishing between professions and work-
places, as the main point of the present paper, can be framed in Table 2. An indicative
study in each specific context has been identified to give a more tangible look to the table.

As seen in Table 2, there can be studies in work context that have been conducted in
physical workspaces. Most of the work-related information literacy studies so far fit
within this section. These studies can look at both single profession or mixed-profession
work contexts. Firefighters’ or ambulance officers’workplaces inLloyd’s studies [17, 18]
are examples of single profession work contexts while querying information literacy of

Table 2. Work-related information literacy studies

Single profession work context Mixed profession work
context

Workplace
(physically bounded
workspace)

Lloyd [17, 18] Bruce [4]

Profession Sayyad Abdi, Partridge and
Bruce [53]
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academics, librarians, IT professionals, counseling services staff and staff developers all at
one specific context such as a university in Bruce’s [4] Seven Faces can be considered an
investigation into a work context constituted of mix of professions.We acknowledge that
data in these studiesmay have been collected frommore than one specificworkplace, such
as more than one university in Bruce’s [4] research. However, in comparison to research
such as web professionals’ study mentioned above, they are still allocated to the research
trajectory that explores information literacy in physically bounded workspaces (work-
places). This is mainly due to the strong weight web workers in the study gave to their
professional-level interactions. The research participants rarely limited their described
experiences to the physical workspaces they belonged. As is seen in Table 2, research that
explores people’s information literacy at a professional level but in mixed-profession
work contexts is still to be conducted.

As a theoretical contribution to the broad area of information literacy, and
specifically, workplace information literacy (vs. educational and community contexts),
this paper considers reconceptualising the work context in information literacy studies.
It is believed this provides researchers of the field with a more articulated image of the
general context of workplace which may lead to a more segmented conception of
work-related information literacy. Following this, the paper suggests considering using
the term “professional information literacy” as a complementary term besides “work-
place information literacy” where applicable.

In order to contribute to the argument made in the present paper, it is recommended
that the outcome of existing information literacy studies from different areas of Table 2
be compared together to generate a view on possible commonalities and variation
across resultant conceptions. This will shed more light on the concern of the current
paper on how information literacy is experienced differently when looked in specific
work contexts with different levels of interaction.

It should also be noted that web profession is only one example profession in which
a dominant feature such as virtuality leads people to work more at a professional level.
To further advance this, more investigation into different workspaces is encouraged to
identify other influencing features. The outcome of such research theme would add to
the current theoretical understanding of workplace information literacy and would be of
use to the information professionals who serve people at both levels.

6 Conclusion

The present paper suggests articulating the general context of workplace in information
literacy research, which is anticipated to result in a more segmented conception of
work-related information literacy. The paper considers distinguishing between infor-
mation literacy researched in workplaces and professions. Referring to the results of a
phenomenographic study on web professionals’ information literacy, it is shown how
work-related information literacy is experienced at professional level. This is indicated
with respect to people’s interaction with each other and with information at a broader
level in comparison to a physically bounded workspace. In the case of web profession,
virtuality is identified as the dominant feature of the profession that leads information
literacy to be experienced at a professional level.
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Abstract. Three workplace environments (a large public sector organization; a
small private sector company; a small voluntary sector organization) are inves‐
tigated to determine what factors may be relevant in determining the value of
information literacy to these employers. Investments in developing employees’
information handling capacity cover four areas: staff; systems; space; and client
relations. Returns can be found in efficiency, profitability, staff motivation,
customer service and regulatory compliance, all of which may accrue direct or
indirect costs. In principle then, returns on investment in information literacy in
specific contexts can be calculated or estimated.
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1 Introduction

This paper reports on a project, DeVIL (Determining the Value of Information Literacy),
that aimed to identify quantitative and qualitative data that demonstrate the returns on
investment in developing information literacy (IL) in workplace settings. What value is
added by employing and training individuals who have appropriate and relevant know-
how, competency and awareness in the handling of information, in whatever form that
takes? The value might be financial, but it might also relate to other factors that are
important to enterprises, such as enhanced efficiency, competitive advantage, or
employee job satisfaction.

2 Background

Recent literature reviews by Williams, Cooper and Wavell [1] and Inskip [2] have
discussed the importance of IL in the workplace. The reviews counter the bias in the
IL literature toward defining it as information searching competencies as displayed
in higher education settings [3, pp. 74–81). Information literacy can be generally
defined as the capacity to make critical judgments about information and this
capacity can be learned. Workplace learning, however, is less structured and more

© Springer International Publishing Switzerland 2015
S. Kurbanoğlu et al. (Eds.): ECIL 2015, CCIS 552, pp. 70–79, 2015.
DOI: 10.1007/978-3-319-28197-1_8



collaborative than the higher education environment. The IL skills and know-how
that are valued in workplaces are more context-specific, rooted not in standards and
generic guidance, but in practice and the “intersubjective agreement” of different
stakeholders in the setting [4, 5]. There is a greater emphasis on people (as opposed
to texts) as information sources; thus, developing an understanding of workplace IL
practice means appreciating the social and informal ways in which information is
processed into knowledge, good information management and organization, and data
security [1, pp. 2–3]. As Inskip says [2, p. 9]: “This complexity requires a paradigm
shift away from information literacy as a list of skills to be acquired and towards an
understanding of the information environment in which the practice sits”.

Seeking IL in the workplace is also complicated by difficulties with the term ‘infor‐
mation literacy’ itself. Conley and Gill [6], [2, p. 6] reported that business professionals
recognized IL elements, but only when identified separately from the umbrella term. For
example, Heichman Taylor [7] reports that “critical thinking” was identified by
employers as a key constituent of staff members’ capacity to make critical judgments
and thus maintain, or steward, local “information landscapes” [4, 8]. “Environmental
scanning” [9] was identified as a business process facilitated by these judgments. But
these elements are themselves often vaguely defined and their costs and benefits hard to
isolate and measure, directly or indirectly.

A full picture of an organisation’s IL environment should also account for how the
architecture of information systems, and of the physical space of offices, meeting rooms
and so on, affect information flows [cf. 10]. One’s position in social networks has long
been recognized as influencing how easily or not one can access information [e.g. 11],
and this is particularly true in workplace environments where tacit knowledge plays a
more significant role in making informational judgments than it does in formal educa‐
tion.

Thus, determining the value of information literacy for employers requires more than
just an audit of the costs and benefits of training in IL skills as these are typically
conceived in the literature. In 2007, de Saulles [12] estimated that poor information
literacy cost UK businesses alone £3.7bn per year. Although this figure provides a useful
indicator of the overall and potential return on investment in developing IL in work‐
places, more detail is required if we are to answer questions such as: what benefits do
employers derive from recruiting, retaining and developing individuals who are infor‐
mation literate? What return on investment would they derive by providing relevant
training to their employees, and better recognising information literacy, or aspects of it,
in the professional and career development of their employees? What does the IL of
employees, at all levels add to the performance of enterprises in the private, public, and
not-for-profit sectors? As recognised by Williams et al., greater evidence of the impact
of IL, expressed in terms that relate to industry and professional priority areas, is urgently
needed if business, government and professions are to be convinced of the relevance
and significance of IL. This project is intended to help plug that gap in the evidence base.
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3 Research Design

Our methodology needs to generate data that permit a broad understanding of workplace
information environments and the way information literacy is constructed and valued
in these environments. The DeVIL project is relatively small-scale and should be seen
as only the first stage in a more extensive programme of research into how the value of
information literacy can be determined in specific workplace settings. It has taken place
between March and July 2015 and been funded by CILIP’s information literacy group
(ILG). The aim of the project is to perform an initial scan of the workplace IL environ‐
ment, to determine:

• how employers perceive the value of information know-how, competencies and skills
in specific contexts;

• what formal and informal training and staff development programmes take place
within the workplace that are, directly or indirectly, oriented towards information;

• what relevant data might be collected by organisations, as part of their everyday
operations, that could subsequently be used to calculate or estimate returns on invest‐
ments into developing information know-how, competencies and skills.

Workplaces are highly diverse, but the scope of the project means we have to be selective
with case studies. We investigated three UK organisations have been; all identities have
been anonymised.

Case study A is a large, public sector organisation – an inner-city local authority
with around 4,000 staff. It is responsible for a diverse portfolio of activities including
housing, social care, and management of the local environment, and a very broad spec‐
trum of information flows into, around, and back out of the organisation.

Case study B is a small, private sector company that develops and markets a human
resources information system for use in the corporate sector. It has grown in the last ten
years from a ‘one-man band’ to now employing around 30 staff, many of them part-
time, and it has a second office in the Netherlands.

Case study C represents the voluntary sector, being a small organisation that acts as
an information broker, training centre, and supplier of software solutions to voluntary
sector organisations throughout a large metropolitan area. It also has around 30 staff.

We conducted a number of face-to-face interviews at each location, lasting around
one hour each. These have been audio-recorded. Subjects are relatively senior officers
in each organisation who are responsible for one or more of the following key areas of
work, each relevant to our research questions: information policy; information systems;
human resources; staff development; or finance. Each interview (with one exception,
marked * in Table 1) has been conducted by both investigators and we used dual coding
to draw out the key themes discussed in Sect. 4. Where available, we also draw on
published documents that outline information policy or strategy. These have also been
coded by both investigators.
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Table 1. Case study details

Case A interviewees 
A1: Head of strategy and 
performance, Housing dept. 
A2: Strategic Lead, perform-
ance and improvement 
A3*: Head of ICT service 
integration 
A4: Deputy Head of ICT, Chief 
Information Officer 
A5: Co-ordinator of Corporate 
Information Governance Group 
A6: Lead Human Resources 
advisor, organisation learning 
A7: Business advisor, finance 

Case B interviewees 
B1: Operations manager 
B2: Human resources manager 
B3: Finance officer 
B4: Software development 
manager 

Case C interviewees 
C1: Training manager 
C2: Software and database 
manager 

Case A documents 
A8: The local authority’s 
“Digital Strategy” 
A9: “Information in [authority 
name]” a document drawn up by 
the CIGG (see A5).  

Case B documents 
No documents were available 
from this case. 

Case C documents 
C3: The organisation’s strategic 
plan 2011-2014 
C4: The organisation’s strategic 
plan 2014-2016 

Details on interviewees and documents are presented in Table 1 below. Codes (A1,
B4) are used for reference in the results section.

4 Summary of Results

The generated data are rich and, for reasons of space, this paper can only summarize
them. Four areas of investment have been identified and are each discussed in turn,
drawing on data from the interviews and documentary analysis:

• investments in staff development and organizational culture;
• investments in information systems;
• investments in space; and,
• investments in outreach and client relations.

4.1 Investment in Staff

All three cases invest in staff development and in the fostering of organisational cultures
with a direct impact on the way that staff members relate to information. This commit‐
ment is set out explicitly in relevant strategic documents: case A’s Digital Strategy
allows for “education, awareness etc. for staff about the integrity, validity and intent of
internet information” [A8] and C’s Strategic Plan talks about fostering “an internal
culture of experimentation and curiosity” [C3]. But the approaches vary between the
organisations.

As might be expected in a large and complex organisation that has to comply with
statutory requirements, formal training in IL-related issues takes place in A to address areas
that are mandatory for local authorities such as training on protocols and processes needed
to ensure data security and confidentiality covering sensitive areas such as child protec‐
tion; this is what A terms ‘transactional’ training [A6]. The training may be face-to-face
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where it is important for staff to demonstrate appropriate knowledge, but is also done
online. Organization A has developed interactive tests that are in the process of being made
mandatory on information management and data security [A5]. Transactional learning is
also used to develop expertise in specific tools such as Yammer. In some specific cases,
high-level information competences are achieved through professional qualifications,
notably CISSP (Certified Information Systems Security Professional) [A3]. There is also
an expectation that staff will become familiar with statutory and ethical requirements
regarding the handling of data, as outlined in A’s extensive guidance. A network of
different categories of experts, located in different departments, is available to provide
advice where this is needed [A3, A5, A9].

C also engages in this sort of training but geared less to their staff than to their client
base of voluntary organisations within their city region. C exists to make the local
voluntary sector more informed and enable it to use information effectively; it aims to
“foster an internal culture of experimentation and curiosity” among its clients. As such,
outreach activities, including training courses and briefings (for instance, in data protec‐
tion), form part of C’s efforts to empower its clients, impart reliable information to them,
and thereby equip them with appropriate business know-how. [C1, C2, C3]. C also
requires its staff members to “[build] intelligence and understanding of and for the
voluntary sector – carrying out research, collecting and disseminating information and
ideas” [C1].

B is too small a company to run formal training; for an SME of its size, it is not cost-
effective to run or to send its staff on courses –instead, the focus is allowing its staff up
to 40 h per year to make use of modular, online courses [B2]. However, it runs semi-
structured masterclasses where staff members are encouraged to share know-how in
groups and where such know-how is demonstrated and explained. It is noteworthy also
that it runs an apprenticeship scheme with one individual currently in post. But even for
B, it is imperative to ensure that its staff members have the know-how to care for certain
types of sensitive information: the company recognises the importance of knowledge of
protocols and processes needed to protect the confidentiality of customers’ data [B1,
B2].

Less formal approaches to acquisition of skills and knowledge – and to the fostering
of a culture characterised by extensive information sharing – are characteristic of both
A and B. They therefore present similarities in spite of the differences in business
purpose and scale. Case A deploys what it terms a 70/20/10 approach to training. 10 %
of the overall training activity aims to be ‘transactional’ (see above), and 20 % takes the
form of online courses. The remaining 70 % relies on learning through colleagues, by
osmosis and/or learning by doing [A2, A6]. In this spectrum, there is a blurring of the
distinction between formal training and the informal acquisition of know-how, over
time, through more casual forms of interfacing [A1]. Tools such as Yammer encourage
the regular, informal exchange of knowledge, breaking down the formal, hierarchical
chains of command and information flow. Communities of practice develop, founded
on a culture of openness and transparency and a readiness to share information. Staff
are stimulated into using (and learning how to use) delegated means of sharing infor‐
mation, without the need for formal training, because it works for them – and also
because they want to keep up with their peers [A1, A2, A4].
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For B, given the relative absence of structured training, there is a reliance on staff
learning and expanding their knowledge base in less formal ways. The open, collabo‐
rative nature of the organisation, along with a strong inbuilt sense of teamwork, facili‐
tates the effective flow of information within the company and between it and its
customers [B1]. Having relevant information at hand is important for ensuring good
levels of customer service and staff are expected to be all-rounders to deal with the full
range of customer interactions – with regards to both technical knowledge and soft skills,
such as the ability to communicate with customers in a language which the latter can
relate to. It is therefore important for staff to keep themselves constantly informed about
evolving customer systems, products, needs, and expectations; about the web environ‐
ment (particularly important for front-end developers); and also about what their
competitors are up to.

4.2 Investments in Information Systems

Case A has by far the biggest investment in information systems. The multiplicity and
complexity of these systems has led the local authority to push for systemic improve‐
ments in three broad areas, both involving the acquisition by staff of information-related
skills:

1. Making data more readily available and shareable through systems designed to allow
staff to control and manipulate it in a delegated fashion: this allows them to make
use of, interpret, and analyse data relating to service delivery, rather than pass it on
through the line management chain as would have been the case in the past. There
is thus improved management of data by a large number of staff members, and more
intelligent and critical use of it to gauge performance and impact [A1, A2, A8].

2. Integrating data so that staff may deploy it in a more seamless and holistic way for
the benefit of clients: this means that data about the local authority’s clients and/or
users that was once scattered is now increasingly brought together to provide a
rounded view of the needs of each case. Such a joined-up approach helps to provide
a more professional, joined-up service to clients [A3, A5].

3. Deploying information-sharing tools: Yammer was introduced as a deliberate means
of changing the way that information is exchanged across the organisation. It is an
example of a system being implemented strategically with the very clear aim of
effecting the changes in organisational culture outlined above.

For C, investment in information systems is on a much smaller scale. It trains its clients
in the use of CiviCRM, contact management software designed to meet their diverse
data management needs. The organisation sets up and configures the software according
to those needs and provides training accordingly. Case B’s core business is developing
an information system for use by other organisations but, beyond applications such as
financial accounting software, there is no particular use made of information systems to
govern the company’s work processes.
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4.3 Investments in Space

In two case studies it was plain that information management and, thus, information
literacy was facilitated by the spatial configuration of their premises. Both A and B have
open-plan offices and both rely on the nature of the spatial environment to help foster a
particular type of working culture that is founded on an aptitude to share information,
particularly across departmental or team boundaries. In case A, the local authority has
recently moved into a large new building, designed to a high specification to encourage
new, less hierarchical ways of working and to provide cost savings on accommodation.
The building is smaller than its predecessor as the authority promotes flexible, home
and/or off-site working using mobile devices and so the building is not large enough to
contain its full complement of staff at any one time. ‘Hot-desking’ is the norm, and the
use of paper has been reduced to a bare minimum. Careful design and use of space helps
to create an informal and flexible working environment, designed to capitalise on
conversations between small groups of staff members with no fixed work-stations; it
encourages agile working and the breaking down of silos. In this way, the physical
working environment contributes to culture shift and to the way that information is
shared and exchanged [A1].

In the case of B, the office is considerably smaller and has not been specifically
designed for the company, but the ethos remains the same: an open space that deliber‐
ately [B1, B3] serves as a venue for facilitating links between teams and the sharing of
information. Small areas reserved for leisure activities reinforce the informal nature of
the environment. For C, however, the creative use of office space to facilitate information
sharing is not an evident factor.

4.4 Investments in Outreach and Client Relations

Information flows in both directions, between the organization and its customers/clients,
must be accounted for when determining the value of information literacy to each. All
three organisations are attentive to their client or customer base, and rely on well-
informed staff to ensure good relationships with these external stakeholders. For A and
C, the empowerment of users is an important factor. Case A has a mandate to reduce
digital exclusion and takes steps to develop digital skills in the community, for instance
through the use of local “digital champions”: residents in housing estates, supported by
the local authority, who undertake outreach work to engage with their more digitally-
excluded neighbours. Council services, such as libraries and volunteer networks, are
also used for such purposes [A4]. A’s Digital Strategy states that “By tapping into the
rich and diverse talent pool that exists in [the locality] including our volunteers, third
sector and local business we can add capacity to develop digital confidence and life
skills” [A8].

For C, there is a similar capacity-building imperative, to build and expand the
capacity of the voluntary sector to operate in a businesslike way – particularly important
in a financial context where voluntary organisations are increasingly being called upon
to play a greater role in local service delivery [C1, C2]. Indeed, the very nature of the
organisation leads it to capitalise on its ability to nurture its client base; the capacity to
impart reliable information is crucial for this.
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B also gains from having an information literate customer base, in terms of getting
high quality feedback, for instance, about potential new product development. There is
thus a relationship between ensuring that customers are well-informed about B’s prod‐
ucts and their applicability and future business opportunities [B1, B4].

4.5 Towards Calculations of Returns on Investment in IL

Figure 1 presents key value factors that emerge from across the data; that is, where
information literate practices are likely to add value to the three cases study organisa‐
tions. Each factor represents a business objective for which the investments in infor‐
mation literacy, discussed in Sects. 4.1–4.4, can potentially deliver returns. Value factors
under the profitability and efficiency headings are often expressed quantitatively in terms
of direct costs, though the specific data are not always easy to come by either because
the organization is too small to generate them [B3, C1, C2] or, at the other end of the
scale, because of the size and complexity of case A and its legacy of multiple and not
always complementary information systems [A7]. Some data were available from case
A: for example, the move to the new office and the parallel work to adopt new infor‐
mation practices (see Sect. 4.3) saved £10 m [A4]. These quantitative data may be
available in other cases, though not always.

Fig. 1. Value factors relevant to information literacy

Other costs are more indirect or represent potential costs. Giving staff greater access
to and control of relevant data (and hence business intelligence) allows for improved
accountability and enhanced monitoring and reporting; this not only generates more
efficiency through time-saving but allows for the potential stripping of management
layers resulting from a more devolved way of working [A1, A2, A8]. Failure to meet
regulatory standards may result in fines. The local authority in? A had never been found
culpable in any breach of data protection standards and thus was not subjected to fines
from the UK Information Commissioner [A5] but the potential was there. B and C, at
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smaller absolute scales but no less importantly in relative terms, acted as custodians of
client data and would both lose valuable credibility and trust if poor information-
handling practices on the part of their staff were to result in data loss or breaches of
security or privacy [B1, C2]. This would in turn impact on reputation and the companies’
ability to acquire repeat or new business from customers.

Staff turnover is an important cost to account for. As noted in Sect. 2, a great deal
of the information that is embedded in any workplace landscape is tacit, stored in the
minds and embodied in the practices of colleagues [4, 5]. Even in case A, with its
substantial investment in information systems, not all the valuable information can be
captured and made explicit and staff members’ accumulated knowledge of matters such
as to whom information requests should be directed would be lost if that person were to
leave [A2]. In the smaller organizations this problem is many times more acute. Thus,
investments in staff to develop their information know-how are perceived as having
returns in the shape of job satisfaction and motivation. Staff who feel valued and that
they can develop their careers in the organization are more likely to stay and thus keep
their tacit knowledge within the landscape [B2, C1].

Offering effective customer/client service and preserving credibility and trust also
brings returns on investment in terms of the organization’s interactions with its envi‐
ronment in ways that keep that environment sustainable so the organization can continue
to draw resources from it. Local authority A seeks to build information literacy in its
residents partly to optimize solutions like new information systems and thus drive
internal efficiency gains but it also undertakes this work to enhance their employability,
and thus sustain the economic potential of the locality [A8]. C also seeks to increase the
capacity of its client base and thus address its own sustainability [C1–C4]. Such returns
on investment must be calculated on a much longer term than is typical in direct financial
accounting.

5 Conclusion

As noted in Sect. 3, the DeVIL project has been a small-scale, preliminary investigation
of how the value of information literacy to employers can be determined. Our inter‐
viewees have helped us establish a range of areas in which organizations must invest to
promote information literacy among both their staff and their client/customer base. They
also identified areas of practice in which returns on these investments may accrue,
directly or indirectly. At this stage we have created crude maps of the organizational
areas in which returns on investments in IL can be expected. These are akin to “base
maps” of, say, urban areas over which further, quantitative information, such as levels
of employment, or property prices, can later be overlaid.

Limitations to what we have done thus far must be acknowledged as these suggest
areas in which this research should now be developed. Firstly, these base maps have
been constructed through data generated by a range of different stakeholders in three
quite different organizations and thus capture something of the potential variation in
how the value of IL can be perceived [cf. 3, pp. 160–165]. Missing, however, are the
voices of ‘on the ground’ staff and the clients/customers: at best, our interviewees have
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acted as proxies for these perceptions. This does not invalidate our initial conclusions,
but does show one way in which they can be further enhanced.

Due to the context-specific nature of all information landscapes and, hence, all
workplace IL practice, it would be an epistemological mistake to seek generic rules that
can be applied without consideration for the unique features of given settings [3, pp.
164–165]. What we seek to create is a tool, but like any tool, its relevance and effec‐
tiveness can only be judged in practice, undertaken by those on the ground. To work in
this way, the tool must be flexible and adaptable, able to identify – but not dictate – the
data that exist in given settings and allow calculations of returns on investment to be
made. Section 4 of this paper summarises the broad range of factors that come into play
when determining the value of IL to employers but further research, in specific work‐
places, will be needed in order to use these maps as the base for more context-specific
data, and generally, to hone the tool and the insights that it provides.
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Abstract. One of the dominant features of successful development of informa‐
tion literacy is effective leadership and good management that is important at
various levels of the university (at top management level, library level, school
and faculty level, department level and programme level) and could enormously
influence the development of information literacy. Therefore, a study was
designed to investigate the views and understanding of top and middle managers
on their activities and competencies in academic libraries. A constructivist
approach and grounded theory methodology was used in this study. Semi-struc‐
tured interviews were conducted with top and middle managers of seven Estonian
academic libraries. This paper presents an overview of how information literacy
and leadership is discussed in the library and information science literature, and
selected results of the research project that shows how top and middle managers
perceive the role of information literacy in their leadership role, activities and
competencies.

Keywords: Information literacy · Leadership · Management · Academic libraries ·
Grounded theory

1 Introduction

Virkus [1] examined the ways in which information-related competencies are being
developed within European higher education institutions of open and distance learning
and found that one of the dominant features of successful development of information
literacy was effective leadership and good management. Although leadership and
management have received some attention in different information literacy frameworks
and guidelines and by some authors [2–7], and there is an increasing interest in leadership
in the library and information profession [8–11], it is not an issue which has gotten much
attention in information literacy research. The focus is more on how to get management
support within universities rather than how to demonstrate influential leadership in
libraries [12–14].

Roberts and Rowley [10] highlighted that both public and academic library sectors
are concerned with leadership and there is also a suggestion in the literature that senior
library staff are not necessarily always ready for leadership. Mullins [14] finds that
leadership qualities are scarce, with senior managers focusing too much on library skills
and not enough on leadership. Both Mullins [14] and O’Connor [15] suggest that the
library and information profession has been too ‘narrow’, too focused on ‘the ordinary
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and the mundane’, and that staff need to consider the intelligences that they require to
pursue their work and lives, and to succeed as leaders [1], [10, p. 8].

Kaarst-Brown et al. [16] explored the relationship between a library’s organizational
culture and its effectiveness and found that leadership has an important role. Collis and
van der Wende [17, p. 15] exploring change in the higher education context highlight
the importance of leadership in the change process and note that “the profile of an insti‐
tution is not only influenced by its history and demographics but also by its current
leaders” and leadership, and the internal power structure is “also an important back‐
ground dimension in a university’s change process”. Reding [18, p. 3] concludes: “Real
reforms, however, can only take place when these reforms are accepted and supported
by the academic community, the institutional leadership, students and staff”.

Virkus [1] found in her research that good leaders and managers are required to
develop information literacy policies and strategies, to make a difference, to build effi‐
cient teams, inspire and support these teams, and to be able to achieve objectives. Lead‐
ership can influence the establishment of good collaboration and partnerships, the initia‐
tion of information literacy programmes and courses, the image of the library and
librarian, the organizational and library culture, staff development, and research. She
found that a critical role for leaders and managers is to support the development process
with new ideas, themes and projects. Good leaders and managers are important at various
levels of the university (at the top management level, library level, school and faculty
level, department level and programme level) and could enormously influence the
development of information literacy by playing a critical role in the process. Influential
leaders were most often in this study the initiators and driving forces behind information
literacy initiatives categorized as ‘good practice’. It was believed that the strength of the
leadership, combined with clarity of the vision will influence the change process enor‐
mously [1, p. 255].

In the educational context, leadership is an important theme. Applying innovative
ways of teaching and learning and assessment also needs champions and educational
leaders. Instructional leaders could inspire educational teams, lead good practices and
projects and promote innovative educational ideas both within the university and to the
wider community. It was found that academics and course team leaders played critical
roles, particularly in terms of the instructional leadership required to integrate informa‐
tion literacy into the curriculum [1].

It was found that leadership in libraries required a set of qualities and skills that
would allow collaboration at many levels and from many disciplines within a university.
Leaders should be able to motivate, inspire, and induce their staff or teams to move
forward while having a broad knowledge of educational and university policy and
developments, financial opportunities, and faculty issues. Leadership capabilities were
frequently connected with management capabilities. Some librarians even wondered
whether there are enough good leaders within the library profession at all. The influence
of library managers and leaders was regarded as being critical in all stages of the devel‐
opment of information literacy including the initiation, motivation and facilitation,
resource allocation, development, implementation and dissemination of results within
an academic community. Several research participants stated that leaders are also needed
in the field of research; research leaders who initiate new research projects, find new
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and challenging research topics and areas, form good research teams and are able to find
funding for the information literacy research [1].

However, it was found that in European higher education institutions of open and
distance learning there were a few enthusiastic leaders to support the development
process of information literacy. Institutional and governmental support, however,
through clear and effective policies and commitment to human and physical resource
development to achieve the efficient development of information literacy is of utmost
importance [1,19, 20].

Several authors confirm that the policy and strategy dimension of information
literacy has not gotten sufficient attention in the academic literature [20–22]. Virkus [19]
has reviewed the literature related to strategy and policy aspects of information literacy.

With this background this study was designed to investigate the views and under‐
standing of top and middle managers on their activities and competencies, including
information literacy, in academic libraries. There are many approaches and definitions
of information literacy [1,19]. However, in this study, information literacy is defined as
the skills, knowledge, attitudes, experience, attributes, and behaviour that an individual
needs to find, evaluate and use information effectively [19, p. 470].

2 Methodology

This research takes a constructivist approach and uses a grounded theory research
strategy. Constructivist theory suggests that humans construct knowledge and meaning
from their experiences. This expresses the belief that there exist multiple socially
constructed realities and reality is interpreted by individuals. Knowledge is created in
interaction between the investigator and the research participant. The knower and the
known form a dialectic unit and knowledge is inherently subjective, inherently struc‐
tured by the subjectivity of the researcher [1, p.130], [23, 24]. Thus, the constructivist
approach is sensitive to the specific context and uses various methods to understand how
people have experienced and “made sense of their practices from their perspective” [1,
p.130], [25, p. xii].

Grounded theory, developed by Glaser and Strauss [26] in the 1960 s and drawing
on symbolic interactionism is both a strategy for doing research and a particular style
of analysing data arising from research [27, p.191]. Charmaz [28–30] developed
grounded theory further and proposed a constructivist approach to grounded theory. This
approach makes the following assumptions: (1) reality is multiple, processual, and
constructed – but constructed under particular conditions; (2) the research process
emerges from interactions; (3) it takes into account the researcher’s positionality, as well
as that of the research participants; (4) the researcher and researched co-construct the
data - data are a product of the research process, not simply observed objects of it.
Researchers are part of the research situation, and their positions, privileges, perspec‐
tives, and interactions affect it. Thus, research always reflects value positions. The
problem becomes identifying these positions and weighing their effect on research prac‐
tice, not denying their existence [30, p.402]. Rather than being a tabula rasa, social
constructionists also advocate recognizing prior knowledge and theoretical preconcep‐
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tions and subjecting them to rigorous scrutiny. Grounded theorists’ awareness of the
relativism in research practice fosters their reflexivity about how they construct their
actions. Rather than assuming that theory emerges from data, constructionists assume
that researchers construct categories of the data. Instead of aiming to achieve parsimo‐
nious explanations and generalizations devoid of context, constructionists see partici‐
pants’ views and voices as integral to the analysis and its presentation. Charmaz believes
that acknowledging differences between objectivist and constructionist grounded theory
offer researchers a frame to clarify their starting assumptions and research actions [30,
p. 402,1, pp. 165–167].

The comparative analysis was done after the coding stage of the study. In the first
stage of comparison, knowledge and competencies related to information literacy were
identified on the basis of statements of leaders of Estonian academic libraries about their
role and competencies. The second stage of comparative analyses included comparison
of six basic information literacy skills given in the International Federation of Library
Associations (IFLA) Guidelines on information literacy [31] with the skills mentioned
by leaders of Estonian academic libraries. The results of this comparison are presented
in Table 1.

Table 1. Information literacy skills of IFLA and relevant skills mentioned by the leaders of
Estonian academic libraries.

IFLA information literacy skills Relevant skills mentioned by the leaders
of Estonian academic libraries

Identify information need Statements about a need for wide knowl‐
edge about different areas of informa‐
tion environment, politics and social
life

Effectively search for information Awareness of developments and
processes in the library and information
field in the world and search for rele‐
vant information

Analyze and interpret information Having relevant and sufficient informa‐
tion for decision-making

Evaluate the accuracy and reliability of
the information

Understanding what information is appro‐
priate for sharing

Communicate and present the informa‐
tion

Teamwork, communication from top to
bottom and vice versa, presentation
skills

Utilize information for achieving actions
and results

Using knowledge about developments in
the library and information field to
achieve their organizational goals and
objectives.
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Semi-structured interviews are used for data gathering in this research. The inter‐
viewees are top and middle managers of seven Estonian academic libraries: Tartu
University Library, Tallinn University of Technology Library, Academic Library of
Tallinn University, Estonian Academy of Arts Library, Library of the Estonian Academy
of Music and Theatre, Library of Estonian University of Life Sciences and National
Library of Estonia. The number of research participants is 50–55 top and middle
managers.

The interview questions were divided into two parts; both parts have three sections.
In part one, the interviewed leaders have to answer questions about themselves. The
second part of the interview includes questions where leaders have to answer about and
consider other level leaders. The views on and understanding of the activities and
competencies of other level leaders and managers were explored, because the presump‐
tion of this study was that leaders of all levels constitute a team, and therefore need
distinct understanding of the role of other team members in the library leadership
process.

Sections of part one include: the leader’s role, needed competencies and the educa‐
tional background of the leader. Questions about the leader’s role gather data about the
role image and common activities of the leaders in their working days. Questions about
competencies are developed to gather data about leaders’ views on the skills and knowl‐
edge they need for fulfilling the role of the leader. In Sect. 2 there are questions about
the leader’s views on library and information competence – how academic library
leaders perceive the library and information science as a professional field from a lead‐
ership perspective. In the Sect. 3 leaders introduce their educational background and
assess different educational areas for the leader’s role. In this section leaders are asked
to assess the library and information science education offered in Estonian universities
from the point of view of the academic library leader.

Sections 1 and 2 of part two are identical to the relevant sections of part one: Sect. 1 is
about the leader’s role, and Sect. 2 is about competencies. Section 3 includes questions
about the expected educational background for the leader.

The interviews were transcribed and data was analysed using the method of constant
comparative analysis. This paper presents the preliminary analysis of the results of this
study from the information literacy perspective. Thus, some selected results of this
research project are presented.

3 Results and Discussion

The term ‘information literacy’ is rarely used by the top managers of Estonian academic
libraries when they talk about their role and competencies, and everyday work practices.
However, both top and middle managers mentioned skills that are part of information
literacy, for example, information seeking skills, information handling and analysis
skills, gathering, arranging and communicating information, decision-making that is
based on adequate and appropriate information while talking about their everyday work.
One top manager used the term ‘openness to information’. Top and middle managers
referred frequently to information overload and the ability to cope with it. One inter‐
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viewee notes: “There is a continuous need to be familiar with professional literature.
You need to know and compare your situation with other institutions, to know where
you are now and what will be the future possibilities … to find good ideas and how to
solve one or another problem”. However, the term ‘information literacy’ was never
used.

It should be mentioned, however, that middle managers of Estonian academic libra‐
ries were much more familiar with the concept of information literacy than the inter‐
viewed top managers and related it more often to their everyday work practices. It might
be explained in terms of the function of their everyday work tasks that were more closely
connected with different aspects of information literacy. However, they also used
different terms to describe information literacy. For example, having wide knowledge
of information handling, management and information work, good communication
skills, finding and using relevant information, information based decision-making,
awareness of information processes and developments, information analysis and
synthesis.

Christiansen et al. [32] believe that different conceptions, language, and assumptions
about information literacy, can hinder the development of information literacy. Virkus
[1] also found that ‘information literacy’ was not part of the vocabulary of the leaders
and managers of European higher open and distance learning institutions. O’Sullivan
[33] notes that the business and management world does not use the same language as
librarians in talking about skills needed in the knowledge-based economy.

The top and middle managers of seven Estonian academic libraries who were inter‐
viewed highlighted the following knowledge and skills for effective management and
leadership: wide knowledge not only in the library and information world, but also about
political, economic and social life, general management, strategic management and plan‐
ning, change management, human resource management, conflict management, negotia‐
tion, financial management, fundraising, public administration, marketing, information
technology, use of the language of business and management, and communication.

Information sharing and communication was one of the most discussed topics in
the interview process. All interviewees agreed that information sharing and commu‐
nication are the most important skills for the manager. The middle managers believed
that knowledge about developments in the library and information field must be
communicated by top managers. This is important for employees to understand devel‐
opments in their own library, as well. For example, one interviewee mentioned
“Communication is very important for developing it [library], you must be able to
distribute your ideas and thoughts to every person …”. Another aspect of communi‐
cation that was mentioned by middle managers was that everything that happens in the
organization must be communicated to the staff. However, some problematic aspects
occur here – how to communicate the decisions of the top management when they
contain delicate information, which may cause uncertainty or excitement among the
staff. One middle level manager noticed: “Communication skills … Because I’ve also
noticed that when the leader wants to say a kind of thought, it’s for all kinds of levels,
even at the national level, and then he talks and talks and talks, and you still cannot
understand what he wants to say and his voice never ends, and you still cannot get the
point, so it’s not the kind of thing which you run a huge respect for this man. For
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this, of course, if you’re a manager, it is very important that people have to respect
you…. So it is good if they have the charisma and even better if they have very good
communicative skills”. Internal communication was mostly problem for middle
managers.

Several middle managers highlighted the importance of presentation skills and
expressed the view that top managers of Estonian libraries do not have good presentation
skills. One interviewee noted: “Whenever there is some kind of event, in which the library
director have to have an opening speech, for example, to speak introductory words, it
could not stand criticism, in my mind. I always look forward to, that it would be some‐
thing more, something radiant. It is this sparkle that is often missing”.

The top and middle managers of academic libraries also highlighted the importance
of knowledge about educational trends.

The top and middle managers mentioned frequently that the most important skill in
their leadership role is the teamwork skill. For example, one interviewee noted: “The
most difficult is perhaps that if you do not have a team, or you do not have anybody to
discuss your ideas, or they do not come along. Perhaps this is the most difficult when
you are totally alone with some initiatives. You definitely need teamwork skills”. Another
mentioned: “A very important skill is to manage people. Making a very good team of
people and motivating people is a very important activity, you should also make people
happy”.

Financial management and fundraising skills were also quite frequently mentioned.
One interviewee expressed it in this way: “The leaders must deal a lot with the library
funding, they must all ensure that the institution manages financially. They should
always look for money, deal with fundraising, well, they should observe how the library
remains in its budget that the deficit would not be. This is one very important thing for
each leader or manager”.

There were different opinions about whether or not library and information science
education including information literacy is important for library leaders and managers.
It was evident that library managers who had library and information science education
found it very useful for their position, but other leaders valued more other education
they had acquired, for example, history, humanities or management of culture. For
example, a leader with library and information science background noted: “Of course,
library and information science education is very important for the library leader. You
can’t manage library without these knowledge and skills. The management is not so
universal phenomenon that you can manage whatever institution – library, boot factory,
bread factory or whatsoever…. You have to know the institution you are leading and its
main work processes”. One middle level manager mentioned: “I’m the only middle level
manager in my library who has the library and information science educational back‐
ground. Sometimes I feel that I have to explain so many basic concepts of the librar‐
ianship to some people who should know these things themselves. … And I feel that if
they have had library education it would have been much easier to work with them”.

Generally, the top and middle managers of Estonian academic libraries stated that
for the leader it is very important to have a wider knowledge about library and infor‐
mation fields – about processes, developments, and new trends and directions. They
agreed that they should be able to analyze the information and use it for the effective
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development of their libraries. However, they did not relate it always with library and
information science education.

One reason why top managers of Estonian academic libraries often favoured manage‐
ment concepts and skills might be that they participated quite often in different manage‐
ment training courses. These training courses are mostly guided by management profes‐
sionals who talk in management terms and business language. The top managers of
academic libraries take on the same language, and think about management in terms of
business.

However, to be an efficient leader and manager, they have to utilize a lot of skills
including information literacy – they must understand the information need, search
process, analyze and interpret the information, share the information with their colleagues
and then utilize information and knowledge to achieve their organizational goals and
objectives.

Table 1 presents a comparison of six basic information literacy skills with knowledge
and competencies mentioned by leaders of Estonian academic libraries.

Most of the interviewees agreed that for a manager of the academic library it is
essential to have a wide knowledge of different areas, for example, politics, economics,
and social life, in addition to the library and information field. This statement shows that
both top and middle managers were well aware of their information needs. In addition,
a number of top and middle managers discussed the need to familiarize himself/herself
with the developments of the library and information field, not only in Estonia but also
in other countries. It also refers to the need to have skills to effectively search for, find
and use information. Several interviewees stated the importance of decision-making in
their everyday work practice. However, efficient decision-making depends on the ability
to identify relevant information from the mass of data and information available. One
interviewee said “He/she must have knowledge to make decisions” and another added
“He/she must be able to get such kind of data, that he/she is capable of making deci‐
sions”.

Thus, the top and middle managers of Estonian academic libraries acknowledged
the role of information literacy although the term was not used. They needed knowledge
about processes in library and information world, and also wide knowledge about the
environment in which libraries function. This knowledge gave them background and
ideas for developing their organizational goals. Moreover, the top and middle managers
of Estonian academic libraries considered information-related competencies inevitable
in their competencies and in their role as a leader.

4 Conclusion

The top and middle managers of Estonian academic libraries are aware of the importance
of information literacy and relate several components of information literacy to their
everyday professional practice. However, they never use the term ‘information literacy’.
They talk about skills that are relevant to information literacy, but use different terms that
often originate from business and management. Thus, it should be said that in statements
of top and middle managers about their role and competencies, information-related
competencies have an important role although it is not always explicitly recognized.
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Abstract. The contribution presents an example of transferring information
literacy competencies from a Ph.D. academic environment into the industrial
environment in the field of polymeric chemistry. In addition, the results of a study
including research, collection, ranking, and testing of available tools for project
management of projects in the field of injection molding will be presented with
exploration of methods and techniques for problems solving from brainstorming
to the TRIZ system. The experiences gained through leading of projects in an
industrial environment with awareness of importance of information literacy will
be presented and discussed, including some recommendations for project
management: Project documentation should be transformed to the “knowledge
database of the company”; Process of “the right” information transfer inside the
project team needs to be controlled; Transition from “traditional” problem solving
to inventive solving of problems; and, People competences should be constantly
upgraded.

Keywords: Information literacy · Project management · Industry · Injection
molding · Systematic approach

1 Introduction

Research and development projects are one of the most important ways of implementing
new technologies, services, and products inside a company, in its production, and in
collaboration with other companies [1]. Short development times, high technical
demands, and a pressure to achieve milestones are just some of the issues that a project
manager needs to work on daily. There are different tools and applications available to
help and support management of a particular project, regarding: - ways of project team
collaborations/meetings; organization of project documentation (notes of project team
meetings, meetings with customers, technical documentation, etc), - project status and
overview, - information exchange. With all available commercial tools the information
management seems simple; however, it becomes complex and a challenge in real indus‐
trial situations.
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Polymer chemistry is a branch of chemistry that deals with the chemical synthesis,
properties, and application of polymers: high molecular compounds formed by poly‐
merization of monomers. It is one of the three main sub-disciplines of polymer science.
In general, different types of polymers can be divided into two groups: natural-biopol‐
ymers and synthetic polymers. Natural-biopolymers are produced by living organisms
and include sub-groups like structural proteins (e.g. collagen, keratin), functional
proteins (e.g. enzymes), structural polysaccharides (such as cellulose, chitin), and energy
storage polysaccharides (e.g. starch, inulin, glycogen). On the other hand, synthetic
polymers are human-made polymers, mainly synthesized from petroleum. They can be
classified into four main categories: thermoplastics, thermosets, elastomers, and
synthetic fibres. When someone studies these polymers in the academic environment,
one mainly works with theories of their formation, their history and origin, chemical
structure, synthesis, and possible applications. One also gets familiar with some practical
preparation and processing of commonly used polymers. In the industry, all this knowl‐
edge should be successfully used and applied to solve daily problems, concerning the
production, use, or the development of new products. Here is where information literacy
plays an important role. Knowledge and skills of information literacy are mainly not
included in the chemical programs at Slovenian Universities as a special study course.
Understanding all standards and principles of information literacy makes the basis for
its transfer into industrial environments [2]. This is most recognized at the top of the
model of information science by Rowley, shown in Fig. 1, [3].

Fig. 1. Hierarchy of knowledge [3]

In the academic environment, information is mainly connected to the research while
in the industrial settings it is linked to the business and money. This makes a big differ‐
ence. During a person’s studies at the universities they have a lot of licence-available
accesses to the scientific information: libraries, information systems like Web of
Science, Science Direct, Scifinder Scholar, etc., with all their contents. In smaller indus‐
trial systems, these become payable and therefore often unavailable on a daily basis.
From the academic-research point of view, any result of an experiment is acceptable:
positive or negative. Both can be further explored and explained. In the industry, there
is no place for negative results and no time to explore them further. Even the good results
are in most of cases just applied with no further experimentation. Many times practical
decisions need to be done daily are based on temporary available information.
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Injection molding is one of the techniques to process thermoplastics. It includes the
use of an injection machine, mold (tool), and materials (thermoplastic polymers), as
shown in Fig. 2.

Fig. 2. Injection molding [4]

Usually, the produced plastic parts belong to some final products. It could be said
that they are frequently just assembly parts. Their development and transfer to the
production is carried out through company projects. In many cases this involves
customers and suppliers – a whole chain. Team working and project collaboration is
essential for the success. The project leader/manager is often in a dilemma regarding
how to lead a new project, especially when it comes to the documentation and tracking
of the progress of the project. In general, there are a lot of tools available for this purpose
but they do not fulfil all the needs and expectations for the specific/special projects. As
a consequence, companies usually create their own systems of project management to
support their activities.

In this contribution, I used IL standards [5] to address and present examples of
applications from the above described topics concerning a real-life industrial environ‐
ment. I will show that the integration of IL competency standards into industrial research
and development can help to find the right solutions at the right time.

2 Materials and Methods

I examined three types of materials that presented real-problems from the industrial
environment were: plastic gear and its radial runout, plastic part warpage, and the project
documentation system.

I used the following software tools: Sigmasoft, Moldex3D, Solidworks Simpoe
plastics, Microsoft Project, Project Libre, and Project.net (Fig. 6).

My methods included IL standards competences in skills, brainstorming, statistical
analysis with Minitab, and six sigma approaches.
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3 Results and Discussion

3.1 Information Literacy: From a Ph.D. Academic Environment into Industrial
Environment in the Field of Polymer Chemistry

When going from an academic environment to the industrial area, the focus of interest
becomes different: the fundamental study and research transcends to problem solving
and innovation.

Project Example: Plastic Gears and their Radial Runout. This challenge takes place
after many years of different trials to solve the problem. The aim is to run the production
of a selected part with both nests of a tool, illustrated in Fig. 3. The tool produces two
parts-gears at once. One part was always out of allowed tolerance; meaning its measured
radial runout was above allowed 50 μm. Radial runout is the distance between maximum
and minimum of curve, shown as an example in Fig. 3. It is an important characteristic
of gears that results in an effective center distance variation. Consequently, it influences
the function of the gear to transmit smooth motion under load from one shaft to another.
In the past it happened that one or two times the system worked, but no one knew why
or how. It was also not possible to repeat positive results. Many times researchers? said:
“we did what we could, but it still does not work.”

Having a background of information literacy and information science, I applied an
approach that lead, step by step, to the practical solution, according to the ACRL IL
standards, as follows:

1. Determines the Nature and Extent of the Information Needed: The problem of radial
runout was systematically reviewed. First the process of injection molding was
checked and analyzed, including the process parameters and tools. Then the parts
and its measurements were explored. This was the basis for defining the problem
and the needed additional information.

2. Access Needed Information Effectively and Efficiently: To obtain the needed infor‐
mation about the measurement device and its measurement protocol, all available
documentation was collected, analysed. Also, the producer of equipment was
contacted.

Fig. 3. Plastic gear and its radial runout – the initial state
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3. Evaluates Information and its Sources Critically and Incorporates it into Knowledge
and Values: Analysis and evaluation of gathered information lead to a deeper under‐
standing of measurement itself and of the measurement principle of the device. Based
on that, in collaboration with the producer of equipment, the measuring device was
upgraded with specific software in such way that it was possible to get the needed
information for the tool correction.

4. Uses Information Effectively to Accomplish a Specific Purpose: After having a
measurement device with the desired information as an output it was possible to
correct the tool and get the problem solved.

5. Understands Economic, Legal and Social Issues, Accesses and Uses Information
Ethically and Legally: The gained knowledge and experience was used and success‐
fully implemented on other similar products also.

Following the steps of IL competency standards for Higher Education in searching,
analyzing, extracting, collecting, and combining information of the control equipment,
plastic part properties, was quality methods was a process that helped to understand the
problem and define right experiments, tool corrections and the optimization protocol.
This systematic approach took about 2 months and the solution was implemented
successfully (Fig. 4).

Fig. 4. Plastic gear and its radial runout – the final state

Making this change has created to a company an economic benefit of approximately
35.000 EUR per year. The production of this part is planned for at least next 3–4 years,
which practically means more than 100.000 EUR of savings.

3.2 Information Literacy: Project Management in Injection Molding

In project management it is essential to have a good real time overview of the project
status. We use our own specialized application in Lotus Notes for the official documen‐
tation (e.g., APQP, Drawings, and specifications). We explored different available tools
for the collaboration and overview purposes, summarized in Table 1.
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Table 1. Comparison of selected software tools to support project management

Licence Issue
tracking
system

Scheduling Reporting
and analyses

Web-based

Microsoft
project

Proprietary No Yes Yes No

Project‐
Libre

CPAL No Yes Yes No

Project.net GPL Yes Yes Yes Yes

We evaluated the following criteria in the testing period: Simplicity to use; Connec‐
tivity to devices; User interface; and Making changes. The results are presented in Fig. 5.

The results actually showed that all of the selected tools can be used; the differences
arise from personal points of view and from the past experiences with such tools.
Knowledge of information literacy enables us to go one step ahead and focus only on
what we identified for the most important: “transfer of information inside and outside
of project team.” With awareness of that, we use ProjectLibre only for preparation of
projects (e.g., plan and main milestones). We follow the following process for daily
work on open projects: Weekly or daily project team meetings; making notes of each
meeting in our special database created in the Lotus Notes application; saving all relevant
project documents in a folder on the “backup server.”

3.3 Information Literacy: A Systematic Approach to Problem Solving
and Innovating from Every Day Brainstorming to the TRIZ System

This challenge is connected to the problem of plastic part warpage, defined as a dimen‐
sional distortion in a molded product after it is ejected from the mold at the end of the
injection molding process. We wanted to find a new way for solving this problem of
plastic warpage based on our knowledge of information literacy. Without knowledge of
information searching and processing, we would probably work in the old way of solving
the problem with trial and errors in production. For this purpose, the research was done
and we conducted a comparison of available software tools for the simulation of injection
molding to see how to manage and prevent the warpage defects. We tested and evaluated
three software possibilities: Sigmasoft, moldex3D, and Solidworks Simpoe Plastics.

We defined the following criteria in evaluating selected software:

• capabilities
• user interface
• technical support for simulations production
• technical support for analysis
• real 3D simulation
• having an option of DOE (Design of Experiments)

Some examples of simulation process and results are presented on Figs. 7 and 8.
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Fig. 6. Finding available software tools on the market

Fig. 7. Examples of simulation process and results - I

Fig. 5. Evaluation of tested software tools using Likert Scale

96 B. Šumiga



Fig. 8. Examples of simulation process and results - II

At any position on the project timeline, from design of the product, and ordering of
the tool, to transfer to the production, it is a great advantage to see how the filling,
packing, shrinkage, or warpage of a part will be done. At the beginning it helps to check
the feasibility of a design, to test different changes, and to prevent problems that could
arise in future development and in transfer to the production. When ordering the tool,
simulation can be used for checking its efficiency. If a simulation is not used at the
beginning or by the ordering of tool, it still can be used to solve problems in the produc‐
tion. However, this last choice is connected to the highest costs of making corrections
and optimizations.

Implementation of a simulation tool is still in progress, but the main idea is to tran‐
scend the trial and error approach that can cost a company a lot of money and, instead,
use the TRIZ system – the systematic approach to the problem solving and innova‐
tions [6].

4 Conclusions

Information literacy – its awareness and understanding - plays an important role in the
industrial environment and helps in solving different practical problems in innovation
and development. As it has been shown briefly in the above examples, IL competences
and skills need to be applied at higher cognitive levels such as use of knowledge, anal‐
ysis, synthesis and evaluation.

We will further present and discuss the experiences we gained through leading of
projects in an industrial environment with awareness of the importance of information
literacy at the conference, including some recommendations for project management.
These recommendations include: Project documentation should be transformed to the
“knowledge database of the company”; Process of “the right” information transfer inside
the project team needs to be controlled; Transition from “traditional” problem solving
to inventive solving of problems; and, People competences should be constantly
upgraded.
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Abstract. The objective of this contribution is to develop the premises of an
organization of the durability of the practices of information in professional
context. We shall try to produce some key elements to begin the consideration of
a design that accompanies the durability of the practices of information in profes‐
sional context. To do it, this contribution will compare an analysis of a corpus on
the fundamental question of the durability, with a set of elements which we
collected from conversations and analyses on information systems with architects
specializing in eco-construction in Aquitaine. Even though these actors in the
sector of eco-constructive architecture (architects, engineers, suppliers, manu‐
facturers), have already established informative practices, they still tend to
organize and keep the information in a limited, sporadic, sometimes even risky
and disjointed ways.

Keywords: Sustainability · Pactice of information · Professional community ·
Eco-constructive architecture · Support of the knowledge

1 Introduction

First of all, this contribution will examine the issue of sustainability of information
practices. I will attempt to define the parameters of sustainability borrowed from related
sciences and from the information and communication sciences to which I belong. I will
refer to the empirical research I have been conducting in recent months with French eco-
constructive architecture professionals (architects, engineers, project managers, contrac‐
tors). I will then propose a definition and eight principles for considering sustainability
of information (systems, devices and managerial modes) as a mode of information
management and organization.

2 Purpose and Methods

The material under development has been produced over recent months by combining
three modes of data collection: (1) semi-structured individual interviews focused on the
academic and professional course of our sample; (2) the clarification of professional
information practices, reports of visits to work sites (agencies, offices, training prem‐
ises); and (3) the extraction and analysis of data from the personal information systems
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of the subjects in our sample1. Eco-constructive architecture is of particular interest for
various reasons.

Here are three of them:

• The various agencies process and store professional information without any involve‐
ment from information professionals; the main characteristic of the activity of eco-
construction architects and stakeholders is to respond to calls for tenders and calls
for proposals, which requires mobilizing the collection of data, information, and past
experiences in a very short period of time.

• Most professionals I have met and monitored during the study period admit that their
information practices remain very chaotic or even “hand-crafted”, even though more
method, rigor and discipline would allow them to save time and be more effective in
their daily activities.

• All of them report much wasted energy, resources and time in trying to organize their
information system, with the sensation of not working methodically or sustainably.

3 Research Context

From all of our findings, it is clear we are dealing with a professional area where infor‐
mational activity is at the heart of professional concerns and awareness [1]. In my
opinion, informational activity can be seen as the interaction of individuals with an
informational environment. According to the principle of object-oriented activity theory
[2], this interaction is motivated. It transforms the “raw material” object (a web docu‐
ment, a book extract or an article, information provided by an expert, etc.) into a mean‐
ingful object (for example, the retrieved information is organized according to the
different aspects of the subject), and then into a potentially shared or jointly built object.

For a very long time, information practices were over-analyzed in their individual
dimension. Many studies then presented information practices as very individual forms
of the relation to information. However, information practices involve human factors
and environmental factors that influence the use of information and the interaction of
individuals with sources and information research systems. Such interactions are essen‐
tial to any form of access to information. From all these observations, my assumption
is that it is nevertheless necessary to determine the most significant practices to promote
sustainability. A collaborative managerial mode could then be defined to organize
resources and services for professionals of the industry under study.

4 Research Questions

In recent decades, the issue of sustainability has been raised in many industries and
scientific sectors. The common view is that this concept originally comes from the field

1 I draw inspiration from Brigitte Guyot (2006 and 2007), who asked stakeholders to perform an
information search on a commonly used source. They had to present to the investigator the
organization of their files and their electronic desktop which condenses and summarizes their
activity. The way they organize their tasks is revealed by the simple fact of naming their files.
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of environmental management and conservation, particularly the context of sustainable
development. After examining a wide range of works on the principle of sustainability,
I noted although the word is the same, in its nominal or adjectival form (sustainability
and/or sustainable), the notion of sustainability takes on extremely variable meanings
and intentions, according to the aims and referents of the authors. Therefore, it seemed
useful and necessary to define sustainability in the broad field of information and the
more restricted frame of information practices. Like any exploratory undertaking, the
task is extremely delicate because it obliges the researcher to import definitions and
epistemological boundaries from various sectors in which sustainability-related inten‐
tions can be very heterogeneous. Strictly speaking, sustainability in its primary generic
meaning refers to the question of “duration”, the search for a balance maintained over
time, leading to ways of apprehending forms of being that tend towards an equilibrium,
that are stable and ensure a balance within the referred environment. The English term
of “sustainability” goes beyond the mere idea of time and conjures up notions of ration‐
ality, management, activity-programming, anticipation of situations, and resistance to
group trends. It constitutes a much richer and more complex concept than the French
term of “durabilité” [3], which essentially refers to the notion of duration. Therefore,
the strength of this concept for information and communication scientists who question
professional practices in situ, through “sustainable questioning”, is to go beyond current
definitions and boundaries. To achieve this, they rely on the expertise and reflexive work
of various sciences that have included sustainability in their scope of understanding of
the complexity of uses and practices. Three categories of sciences seem to have partic‐
ularly questioned the notion of sustainability: management sciences, environmental
sciences, and economic and social sciences. By comparing and contrasting some of the
approaches and trends in these sciences, I will attempt to provide an overview of the
recurrent principles in this work in order to demonstrate the impact that such studies
have on the way information practices are conceived of in the professional sector.

5 Conceptual Delimitation of Sustainability: The Process
of Informational Sustainability

After reading about many approaches, mainly from the three sciences I just mentioned,
I believe that eight key dimensions help us to understand and enrich the concept of
information practices, while designing new components for a system to track informa‐
tion practices in professional situations. These eight trends complement each other but
do not equate with each other, and they enrich the managerial approach of information
systems for information practices.

5.1 Principle 1: Sustainability and Responsibility

The concept of sustainability intrinsically focuses on a responsible principle seeking to
implement and combine three objectives. The first objective is to maintain the integrity
of the environment to ensure the health, welfare and safety of the community members
by seeking to preserve their vital ecosystems. The second aim is to ensure a principle of
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social and informational equity, which favors the growth of communities and the respect
of diversity. At the same time, it ensures the balance and development of the individuals
composing the system or organization under study. The last objective is to support
innovative and progressive undertakings that ensure for the group under observation not
only the renewal of their practices but also their development, in line with new market
trends and information practices. Responsibility is shared at both individual and collec‐
tive levels, one never being considered without the other.

5.2 Principle 2: Sustainability and Rationalities

In essence, rationality is anchored in two key principles outlined. The so-called ration‐
ality of the stakeholder has an impact on the strategic dimension, particularly the choice
of locations, and on the tactics dimension, namely the choice of people. This dual
component of rationality is all the more meaningful when one examines information
practices. In recent years, the professional world has shown that the generic question of
sustainability has been especially questioned in companies following the trend of Corpo‐
rate Social Responsibilities (CSR) [4]. The constructivist approach suggests that the
construction of a professional information system is a negotiated - and thus negotiable
- act and space, which would make it “sustainable” because it is supported by a majority
of the stakeholders. This constructivist responsible approach requires considering the
company or the company network in a social and economic embeddedness, where all
the priorities and decision-making is the result of collegial relations and reflection.
Beyond the observed perimeter, the company’s rationality is embedded in a concerted
manner with all the stakeholders (not only business stakeholders but also the public
authorities, civil society and so on).

5.3 Principle 3: Sustainability and Performativity

Another dimension of sustainability concerns the search for the best performativity of
the group or company. The concept of sustainability is mainly based on three types of
performance:

• Economic performance: the stakeholders of the field of study I have been analyzing
for several months link the issue of sustainability of information practices to the
search for the best economic performance. That is, organizing and structuring infor‐
mation practices fundamentally makes sense only if it helps improve turnover, divi‐
dend and growth, particularly vis-à-vis their direct competitors.

• Environmental performance: professional and information practices should help
reduce a set of costs in terms of energy, consumption of fungibles, subscription costs,
etc.

• Social performance: the reinforcement of rational and sustainable information prac‐
tices should ultimately bring them closer to other businesses and communities in
order to create communities of practitioners, informal networks of mutual training,
and the exchange of innovative practices.
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5.4 Principle 4: Sustainability and Collaboration

By cooperation, the requirement of a certain level of agreement and understanding
between the stakeholders, even if they do not have to agree on everything. However,
without a shared understanding and a common interest in collaboration, it has little
chance of succeeding. It remains difficult, delicate and complex to maintain a shared
arrangement, particularly in the large-scale networks and organizations [5]. Drawing on
the work of Liechti and Sumi, it can be hypothesized that a sustainable and collaborative
approach in informational contexts would imply four levels of awareness:

• The awareness of belonging to a group and respecting it in order to exchange and
disseminate information

• The awareness of the workplace where the stakeholders share a common area known
to all. This can be a physical or digital space where they bring and discuss their
findings, their results or even their joint creation

• Contextual awareness, which allows each member of a sector, through his/her activ‐
ities, to feel that are participating in a form of public good that contributes to its
growth

• Peripheral awareness, which can be summarized as the ability of each stakeholder to
search for and process information on the periphery of the main area, which could
eventually provide input for the main activity and the priorities involved.

5.5 Principle 5: Sustainability and Viability of the Information System

The sustainability of information practices also stems from the stability and balance of
the information system to which the stakeholders mainly refer. Indeed, the sustainability
of information practices cannot be examined without imagining the viability of the
information systems in question. Durand [6] emphasizes the fact that dynamic (infor‐
mation) systems are not those seeking “an optimal solution” from an a priori standard.
They are the ones which respect constraints at every moment and integrate decisions in
time, adapting to evolutions without anticipating the future. Thus, the viability theory
approach privileges the respect of constraints, rather than the search for specific balances
of a priori evolutions. Many information systems have viability defects. They can be
classified according to four weak signals:

• The lack of knowledge of practitioners (including their personal level of information
and knowledge on emerging themes of eco-construction)

• The difficulty in identifying a set of weak signals from the work environment
• The difficulty in making their personal information system operate with that of major

networks and professional information providers
• A tendency to reproduce previous failures owing to their inability to organize a data‐

base of histories and experiences that have led to difficulties or failures in the past.
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5.6 Principle 6: Sustainability and Stability

Sustainability of information and communication technology includes the idea of the
search for stable technical solutions. Indeed, stability helps in solving a set of necessary
tasks without aiming at extreme novelty vis-à-vis technology markets. Wirth’s law states
that software slows down operating systems more rapidly than hardware becomes faster.
The term “bloatware” refers to a software using an excessive amount of system resources
but also a software accumulating a significant amount of disparate features, some of
which are never used. In a sustainable effort, it would be more efficient and logical to
have software that provide a set of common functions and features for the same sector
of activity and offers the option of additional functions according to management and
classified information needs. Professionals should not be guided by pre-supposed
professional information needs or by producers and developers of the software market,
but according to their true information and management needs. This reflexive way of
looking at the question leads us to organize times for observing good practices and
developing tracking devices to identify them. Beyond this identification and that of the
appropriate software, there is a need to evaluate sustainable information needs. The
question of the stability of systems and techniques amounts to questioning professionals
on their own criteria for obsolescence.

5.7 Principle 7: Sustainability and Longevity: The Tracking System
of Committed Sustainable Activities

Sustainable information practices are de facto subjected to the systematic recording
of the approaches and processes involved. A periodical analysis is also performed
on the information selected for the implementation of a project, which is ultimately
recorded and stored. Indeed, the goal of longevity is to generate an information
system that keeps track of projects (successes or failures) in order to make adjust‐
ments and/or changes in practices in new similar situations. Therefore, information
on the monitoring of activities may be recorded with variable frequency depending
on the activity sector: daily, weekly, monthly or seasonal. This longitudinal tracking
process through information management goes hand in hand with the evaluation
process and must be conducted in a participatory manner involving all the benefi‐
ciaries (customers, partners, associated communities).

5.8 Principle 8: Assessing Sustainability

The objective of the sustainability of information practices in a human collective is more
likely to be attained if the project adopts a participatory approach, since the beneficiaries
develop the abilities, skills and confidence they need in their activities. Sustainability
can therefore be understood as the continuation of the development of a community by
its members once external support has ceased. From then on, regular evaluation should
be performed in order to assess the progress made in activities linked to the project and
compliance with previously set objectives. Readjustments on information practices
could then be made in the event of any deviation from the expected outcomes. Evaluation
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should thus cover the entire process of research and appropriation of information by the
stakeholders across the entire chain of activities (Fig. 1).

Fig. 1. “Sustainability Scheme” for sustainable professional information practices (Source:
Liquète, 2015)

6 To Conclude

In 2007, Marcon [7] stated that social ties lead to the creation of activities, which can
persist even when the initial social ties disappear. We thus seek to learn from personal
information practices and consider a collective cognitive level. In the wake of the “situ‐
ated actions” approach, more particularly that of C. Wright Mills, its full role should be
given to the identification and analysis of individual actions since the stakeholder is no
longer a mere agent of social reproduction bearing strong social determinism and simply
executing strategies and actions designed in advance. Stakeholders make progress and
interact with a high degree of freedom, interpretation and representation, which makes
them partly responsible for their activity and network. The current difficulty that may
be seen is that there is no organization, durability or rationally decided ways of working
on them together, especially since it is uncertain whether an individual who is immersed
in his work can still carry out this editorial activity “to move from one to me or one to
them to reach one to us” (« à passer d’un à moi ou un à eux pour aboutir à un à
nous ») [8].

The criteria of selectivity, conservation, storage and dissemination of data will be
defined after observing practices and analyzing professional histories and information
systems. The goal is to achieve the sustainability of information as I have defined it in
this paper. More than a conclusion, my goal is to show that the principle of sustainability
applied to information practices and the structuring of information systems requires us
to design extremely complex site architectures and offers, thereby allowing methods of
creating and storing data to be remembered. This goal can be achieved by combining
systems that track what individuals produce while encouraging the development of a
pedagogical approach for furthering the growth of knowledge. Implicitly, the sustaina‐
bility plan I have outlined would help researchers to identify criteria and factors that
make them more sustainable in a dynamic and functional information system.
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Abstract. A research project on knowledge management in small companies
specialized in green architecture is focused on the construction of a shared body
of knowledge in a specific community of practice. We have conducted an inquiry,
interviewed and observed the information systems of 30 professionals. We have
tried to characterize their information practices according to their aim to “think
locally and act globally”. Organizational information processes are related to
information literacy and create sustainable information management in commun‐
ities of practice. Information and communication practices as well as a need for
education, management methods and innovative knowledge strategies in the
community exist. Three dimensions are taken into consideration: cognitive, tech‐
nological, socio-political. The overall information ecosystem includes services,
structures, people and resources. Some organizational principles are necessary
for a sustainable knowledge construction process: reliance, transaction, cognitive
accessibility to information.

Keywords: Knowledge management · Sustainable information · Information
ecosystem · Cognitive accessibility

1 Introduction

Knowledge management is traditionally located in the context of organizations [1], large
companies and public services, which have human, technical and financial sufficiency.
It is based on a process of knowledge industrialization which takes into consideration
information governance within the theoretical framework of communication sciences.
In economic sectors, which are heavily regulated by market rules, and impose a binding
apparatus, production and circulation of information are channelled and organized, but
poorly distributed. Knowledge management taps into channels that remain inaccessible
to small companies whose networking is based on communities of practice or interest.

This economic and normative logic is not necessarily congruent with the social and
political one calling for a redistribution of goods and knowledge, or with reticular tech‐
nology used to share information and to create a public space. Beyond a normative
definition of public space as a deliberative sphere dominated by a social group in
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Habermas’ theory [2], John Dewey’s theory of public [3] focuses on learning processes
to live together and gives way to a pragmatic approach of participation and construction
of citizenship. On the other hand, the approach of political activists and protest move‐
ments relate technical and ideological trends of collective action with the disappearance
of the mass media monopoly of communication [4] in a “Postmedia era consisting of a
single appropriation, collective and interactive use of information machines, commu‐
nication, intelligence, art and culture”.

The knowledge economy refers both to a new discipline in the field of economics
and to an historical period that saw the emergence of an economic model based on the
value of the information for the production of knowledge innovation. The capitalist
model of knowledge economy, which relies heavily on the private appropriation of ideas
and creation, has long been questioned by civil society and by researchers in several
disciplines, information experts and geographers who observe the emergence of new
territorial dynamics around the themes of open innovation, crowdfunding, collaborative
management.

By combining a systemic approach of information in knowledge management and
a communication approach of information practices in communities, we propose a
reflexion on the feasible conditions of a participatory and open management of knowl‐
edge that would allow the emergence of dialogical spaces for learning and action, the
transition from economy to ecology of information [5] and knowledge, from a closed
to an open standard system. The issue of information in relation to ecology is more often
questioned in a logic of engineering, in terms of use of information and communications
technology targeting material saving, of environmental monitoring or implementation
of public policies. Research shows that information and communication technology can
encourage cross partnership and participation. But they focus mainly on the issue of
communication tools and not on information practices, including diversity, according
to Merzeau [6], a “socio-technical ecosystem in which the user is the heart and nervous
system”. The communicational approach of triviality proposed by Jeanneret [7], which
links social logic, appropriation of cultural objects and symbolic knowledge, is an inter‐
esting track. To engage in this reflection, we first describe the particular case of a
community of practice to map the areas and information networks for learning.
Secondly, we design an opening on alternative spaces and strategies for knowledge
transfer. Finally, we suggest some guidelines to put these proposals in operation.

2 The Economy of Knowledge in a Community of Practice

As part of research into knowledge management in learning professional contexts, the
RUDII (Representations, uses, development, engineering of information) research team
has observed communities of practice and analysed the emergence of information and
communication strategies and management of innovative knowledge. From the identi‐
fication and modelling of information practices, we question the possibility of building
support tools for knowledge construction by reversing the “top-down” dominant
approach that offers key tools in an economic conception of innovation aiming to
improve productivity.
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2.1 A Research Question: Information Practices in Knowledge Construction

The issue of knowledge management, which is the topic of research and technological
development in organizations, cannot be treated uniformly in all economic and social
sectors. The choice of the research team to observe the eco-design community in the
field of construction is based on the existence of huge information needs for some
professionals who are gathered around a common objective related to environmental
concerns, with various cultures and individual professional practices, located in small,
interdependent companies. This community builds its information system from various
sources, which are rarely publicized, in independent and informal practices without the
mediation of information professionals. Such a dynamic begins with personal informa‐
tion systems. The research project focused on 10 small companies specialized in green
architecture. We carried out research, interviewing and observing the information
systems of 30 architects, retailers and builders. We have tried to characterize information
practices regarding the professionals’ aim to “think locally and act globally”. Organi‐
zational information processes are related to information literacy in order to create
sustainable information management for communities of practice.

From a theoretical point of view, we anchor our work on a socio-constructivist
perspective, and we consider a set of elements querying the shared process of knowledge
building within a professional community. This approach considers that the information
formats developed and circulating among peers illustrate a professional information
culture. Then we analyse knowledge from the elements of socially constructed reality
by members of the community, through their own experience. This question leads us to
identify the favorite information sources for the actors, the information research sharing
and validation methods, the selection criteria and the forms of rewriting and broadcast/
storage used. We try to understand, within the emergence of shared information envi‐
ronments, the ability to co-build management devices, and to share and organise knowl‐
edge. Ben Abdallah [8] shows that the studies of information practices are often focused
on individuals and neglect the collaborative dimension of information activity. Enges‐
tröm’s theory of the activity reintroduces this dimension, taking into account the inter‐
actions between individuals within groups and between groups and artifacts, the actor
in the workplace, his representation system and his personal information literacy within
the work activity [9] and the overall information ecosystem [10] which includes services,
structures, people and resources.

The research, from a methodological point of view, is based several approaches.
A sociological approach from surveys is used to analyse professional contexts, prac‐
tices (research, treatment, communication) and representations (maturity). A semio-
pragmatic approach identifies the components of the knowledge construction. A
documentary approach analyses the personal information systems by connecting
them with the informational material produced by communities. A communication
approach of spaces and informational ecosystems seeks to identify acts of social
construction of reality [11] through the themes, vocabulary, semiotic discourse
structures and information arrangements. Semi-structured interviews were used to
capture the informational and documentary requirements, to observe how people
seek, manage and disseminate information. The first part of the research identified
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exactly, with business partners in the fields of observation, the central informa‐
tional topics. In the second part, we analysed, with professionals, during interviews,
their personal information system. The research team has identified a need for educa‐
tion, management methods, and innovative knowledge strategies in the community.
Three dimensions have been taken into consideration: cognitive -information gover‐
nance-, technological -learning objects and mediation-, socio-political -information
architecture-.

2.2 The Identification of Active Participatory Practices but Weak Knowledge
Management

Research has helped to draw up a map of searched for and used information types and
modalities. Traditional media information (magazines, exhibitions, books), business
information produced by building material companies, and institutional information
produced by professional organizations and some technical centers, are very dominant.
This first stage of the research has identified shared watch areas: energy management,
sourcing and implementation of building materials (including origin, methods of produc‐
tion and distribution, and health impact), planning, and the issue of transport and forms
of cooperation. All this information is highly institutionalized, filtered and mediated by
organizations, and structured according to economic and political criteria. Some sources
are underused, such as scientific information related to research, and technical infor‐
mation related to the experience of professionals, which is generally disseminated in
training institutions. Professionals usually develop informational tinkering practices
from heterogeneous sources of information such as technical documents and meetings.
Legal information is very expensive. The information practices identified are essentially
based on research and gathering but not as much on treatment or distribution. The socio-
cognitive hybridization possibilities are low, as well as cooperation and regulatory prac‐
tices in networks that are weak regarding the quantity, complexity and cost of public
and private data for informational and professional activities. This description of infor‐
mation practices and mapping of an emerging community of practice does not reveal
exceptional discovery as part of a business field where competition creates isolation and
where economic disparities are important. But it remains interesting as emblematic of
a closed representation of the information environment in the personal and collective
ecosystem that reflects on the gap between actual practices, the information environment
of reference and the shared information culture.

Field observation shows that some practices exist: thematic information monitoring,
classification through the establishment of databases, indexing and information manage‐
ment that meet organizational and individual cognitive styles with recurring features. We
also notice the use of paper and the Internet, parallel to classification implementing elabo‐
rate coding systems with hierarchical thematic indexed clusters: thematic color codes,
alphanumeric codes (architecture, urbanism, consulting/design: colors, characters, envi‐
ronments, textures…) for digital folders and subfolders, chronologic rankings. Among all
stakeholders, the information classification system corresponds to a typology of activities.
Thus, for example, taking notes in conferences (scientific information is too expensive in
the retail versions) can be arranged by some professionals in order to be reused for tenders.
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Can also be found in personal information systems, some educational bases, easy to under‐
stand documents to show to buildings’ owners or to employees. Thus, rankings correspond
to action objectives. In collective organizations, some professionals have also established
internal networks with servers on which information is necessarily structured with preci‐
sion. A person can belong to multiple networks based on its activities (planning/construc‐
tion, private/public command, types of projects, etc.). Databases are structured within and
between networks based on activities. These databases are free, retrieved or constructed.

3 Conditions of Participation

The collision between social network practices, a code of values based on the community
and isolated information practices, produces a contradiction between two logics: a logic
of movement, and a logic of storage and closure. In the first, the information is shared,
in the second, it is protected. It is therefore essential to focus on the dynamics and
interactions through three principles of action that determine participation: openness,
accessibility and reliance.

3.1 The Principle of Openness: Public Areas of Knowledge

In the professional community that we studied, information and knowledge management
in business operates through competition and closure. The professionals express the
weight of acculturation in schooling and training time, during which they have been
transmitted the professions’ “rules of the art”, based on identity, legitimacy and exper‐
tise. These rules close the information ecosystems and thereby the technical, scientific
and ideological reference field. The metaphor of “enclosures” can easily be used here.
The professionals from the observed group deplore the existence of closed systems
which they do not always have the means to enter, they will not easily manage to leave
and which do not correspond to their beliefs. The community dimension is limited to
professional practices, technical devices and equipment and a system of common signs.
In the process of communication with the public, this community dimension also
remains marginal, because professionals do not have time to disseminate information.
The social space/time is not conducive to knowledge sharing for economic reasons (the
highly competitive nature of the building sector) and for ideological reasons (the unlike‐
lihood of sharing in the professional community of architects), although these reasons
are inconsistent with the reference values of eco-design.

These comments refer to the question of knowledge that one is entitled to think
in terms of community. Elinor Ostrom did so with the theory of commons, common
knowledge recovery and the idea of co-construction from shared information. She
[12] shows that new “enclosures” create a private appropriation of knowledge.
Common knowledge, defined by Hess [13] as “resources shared by a group of
people who are vulnerable to degradation and enclosures,” therefore requires new
governance for protection. This theory inspires social movement as we know it: open
source, open archives, creative commons, open data. Elinor Ostrom has proposed
governance principles that ensure the robustness of community management
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systems, sustainability, through common rules of procedures and management,
conflict management, mediation, adaptation.

The open data can be considered as an opportunity to offer an open and collaborative
construction or participatory and “common knowledge” [14]. Open data have special
characteristics in the information economy, being heterogeneous, free (even if they have
a production cost for the community), open and usable, but may have no cognitive value
without treatment for their integration in information activities. The provision does not
guarantee reuse by organizations other than those which that have the industrial strength
to handle it. The metaphor of transparency does not guarantee the absence of selectivity
about which data can be opened and displayed. It is, furthermore, a political choice
regarding spaces and socio-technical treatment needed -identification of objects, extrac‐
tion, processing- which design the possible uses. The data liberation movement is based
on the search for a form of disintermediation and “democratization” of information, but
the need for mediation or informational acculturation remains a central issue for all
actors, producers and data users. The open data movement is still offering the opportunity
to all citizens to have access to what was non-public information or of a commercial
nature, which is particularly rich and useful to professionals in the environmental field,
as demonstrated by the example of the city of Montreal [15]. The state and local author‐
ities have adopted a policy giving the opportunity to work on research for data mediation
solutions, for the development of information devices likely to create knowledge and
for use by professionals.

3.2 The Principle of Accessibility

Digital accessibility refers to the cognitive ability to access information available
through technology. Accessibility, according to UNESCO’s Information for all
program, is related to the cognitive abilities of individuals to be able to use new tech‐
nologies, availability, affordability and adaptability. These three dimensions are based
on financial and material capabilities. The ability to access the main digital information
is not a guarantee of a better acquisition of professional knowledge. Access to infor‐
mation is also conditioned by the possession of powerful interoperable tools. The
dimension of interoperability between information devices or systems that actors use is
the main problem they face. The multiplicity of computers deployed on different work
fields which are places of collection of scattered information, is one of the difficulties
of access to sustainable information. A final difficulty concerns the type of information,
mostly professional and business that actors cannot acquire without funds.

3.3 The Principle of Reliance: Informational Transaction and Democratic
Participation

Reliance means that we have to think of the network in a dynamic logic of information
sharing strategies, rather than silos, circulation and discussion rather than deliberation. It
thus suggests that we no longer consider the systems as static objects but rather understand
the relationship of operations and systems. It requires the construction of cultural links
between different worlds beyond disciplinary boundaries and some cognitive flexibility.
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Manuel Zacklad, opening the debate on the transactional approach inspired by
Dewey and Bentley, proposes to focus on the uses of information in various contexts,
not only organizations but also communities of practice and informal groups in which
there are “distributed practices” [16]. Dewey and Bentley [17] described three stages
for the design of human actions in the environment: first, the primitive conception of
self-action, second, interaction, and finally, transaction. Zask [18] shows that the indi‐
vidual transaction as a condition to the sustainability of human action system, is possible
only in the context of social and political participation, as opposed to traditional exper‐
tise. John Dewey explains the pragmatic conception of participatory democracy as the
continuous creation of a public engaged in action, which learns from the survey and
shared experience, stressing that there is “not knowledge without the development of a
community and no community without the development of shared knowledge”. For John
Dewey, democracy is experimental since participation is the only means everyone has
to develop existence, an existence which is based on exchange and cooperation for fear
of being dominated by a self-proclaimed authority. Information is a source of “empow‐
erment”, providing the means of collective and individual action. Information allows
people to build and share perception, understanding and action on the environment on
a collaborative basis.

Our research showed that the professionals, in their information practices, still prefer
reading on paper or “closed” documents in solitary and vertical perspective of knowl‐
edge construction that contradicts the values held by their common project. They do not
have many opportunities for searching, reading, writing or digital networking. Digital
reading puts the focus on the link in the text (in hypertext) between readers. It is useful
for sharing work between people and sense constructing through social ties. Social
networks can thus be used for their ability to converge the intentionalities around the
same project. The fragmentation of attention can change the scale and expertise to upset
hierarchies. Information literacy means empowerment in keeping with the values and
the regime of authority to make choices, understand and interact. Rieder [19] also shows
that the discursive web architectures make new social morphologies possible. He uses
the metaphor of foam to designate mediated proximity of isolated individuals and
membrane to refer to information filtering capabilities (insulation).

Social networks are likely to play an important role in information monitoring and
collaborative information sharing for knowledge and innovation, apart from centralized
platforms produced by institutions or economic actors. They also promote communi‐
cation about professional activity. They are however only poorly integrated with
competitive uses of information that fall outside of a form of digital sociability. Beyond
the personal situation of competition in the architecture profession, it seems that poor
integration to social networks cannot be explained by a controlled strategy but by the
socio-communicational context and acculturation.

These principles lead us to the problem of coordination. Our project draws some
tracks still to invest concretely.
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4 For a Knowledge Ecology

The term knowledge ecology is used by Edgar Morin [20] but also in the managerial
discourse that produces analytical models of interaction processes and knowledge distri‐
bution in companies [21]. The idea of collective creation of knowledge in an innovation
goal is not new nor particularly linked to sharing objective. It was popularized in 1983
by Henry Chesbrough with the term “open innovation”, which emphasizes the impor‐
tance of interaction in the new knowledge creation process in companies. The expression
of knowledge ecology invites one to consider, beyond the socio-technical and engi‐
neering devices in the organization, the contextual dimensions, including cultural
knowledge, with the procedural dimensions of information processing.

4.1 Informational Trust

The establishment of a knowledge co-construction process takes a number of character‐
istics that Maurel and Aida [22] called informational confidence. It is based on quality
criteria (relevance, reliability, credibility, authenticity, richness, accessibility) and
symbolic value. The choice of structuring information resources often consists of config‐
uring metadata and standardization of uses from that Simonnot [23] refers to as the “system
paradigm”, a concept of access to information centred on functioning applications
requiring the information seeker a rational and stable model. The “actor paradigm”, in
contrast, allows to imagine hybrid fittings between men, machines, networks, to make
visible the invisible, but also bring the existing storage resources on collaborative or
community spaces with logical documentary tools for information sharing.

The governance of information in communities of practice poses particular problems
related to the impossibility of identifying all stakeholders and to set boundaries to infor‐
mation systems, whereas the context of use of the information -size the group, leader‐
ship, degree of trust between the actors- is very important. Cooperative strategies depend
on communication opportunities between actors.

4.2 Technical Equipment

The technical equipment of knowledge management is based on interactions and modes
of regulation. Vincent Liquète proposes to call informational ecosystem the system
based on people, structures, services and documents. It operates on an “operating”
information system [24] for the establishment of interactions needed to manage projects
and dialogue among different professional cultures through documents that are “boun‐
dary objects”. This system is oriented towards activity, while the personal information
system is oriented towards the actors and built according to their needs, and the overall
system is oriented towards organizations by combining the spontaneous information
networks with institutional networks [25]. In this system, the ranking is based on the
praxeological rationality that includes the construction of knowledge in the psycho-
social context, highlighting the link, and in the cultural context highlighting the meaning
and technical context rewarding action.

Four main functions appear in the framework of the organization of this equipment,
with respect to types of activity: training, project management, communication via a
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relational database, information watch. The professionals must be able to customize the
resources, in a sustainable way. The boundary objects can be defined as “an arrangement
which allows different groups to work together without consensus” [26]. These artefacts
(software, procedures, classifications, etc.) allow the transfer of elements of one practice
to another with the characteristics of modularity, abstraction, versatility, and standard‐
ization. The projects themselves are communicational objects. These boundary objects
pass within a community through information networks. The handling of this tool needs
a cultural substrate that allows a shared representation of the construction of knowledge.

4.3 Development of a Culture of Critical and Participatory Information

Lack of information literacy in the initial curriculum is a recurring feature and is deplored
by the actors themselves, who are often self-taught and develop effective tinkering
practices. Yet information literacy appears to be the prerequisite for participation,
particularly when writing technical documents is at the centre of professional practices.
Stalder and Delamotte [27] remind us that it has a tactical dimension centred on the
professional act, an action-centred dimension of intellectual technology, and a structural
dimension centred on the communication device. We can add a critical dimension
(“radical”) that Andrew Whitworth describes, seeing in information literacy the means
for a real intellectual decolonization and redistribution of power by seeking a dialogic,
polyphonic, dynamic and critical objectivity [28]. Finally, this literacy is necessarily
transversal and plural, it is a transculture [29]. A training device can include several
types of abilities: tracking and collection, selection and evaluation, organization and
recording (personal memories and shared work), implementation, rewriting, self-eval‐
uation, self-learning, cooperation, communication, planning.

5 Conclusion

Professionals who have been the subject of our investigation questioned the industrial,
rationalist, capitalist model, from the point of view of information, industrialization of
culture, attention and knowledge, to favour a logic of crafts, tinkering and companion‐
ship. They try to rely on a long time-shared experience, not only shared information.
However, they perceive the difficulty of sticking to this slow pace of a reenchanted world
in a competitive environment where the risk of dischronicity could exclude them from
the action. The search for a knowledge ecology inscribed in space, time and relations is
a complex project and process to be built.
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Abstract. This paper examines the digital information literacy (DIL) of public
library professionals in Norway and explores the ways to improve their skills as
well as identify barriers to improvement. The case study method was used and
semi-structured face-to-face interviews were conducted with twenty public
library professionals. The knowledge sharing approach was visible among the
staff, but the slow adaptation of technology, and organizational, personal, and
technological barriers were hindering the DIL development. Online training
modules, mapping the staff competencies, assessment of the staff needs, advanced
and customized training programs, long-term strategies, and decentralized initia‐
tives were suggested for the improvement of DIL.

Keywords: Information literacy · Digital information literacy · Public library ·
Librarians · Oslo public library · Deichmanske bibliotek

1 Introduction

Although it is widely assumed that the Net Generation is skilful with the latest tech‐
nology, and finding and using information, this is not always the case. Students often
experience difficulties in evaluating and using information [1–5] and therefore they need
proper digital information literacy (DIL). The public library is driven by the information
and cultural requirements of the general public. Their users’ requirements are wide-
ranging; their age, previous learning experience and ability is not homogeneous and
their attitudes of learning are very diverse [6, 7]. Therefore, the difficulties of the aged
or adult users to use information in a digital environment can be easily understood and
public libraries are changing to address their users’ requests for digital information
services [8, 9].

Sveum and Tveter [10] indicated that two major Norwegian governmental reports,
Library Reform 2014 [11] and Cultural Heritage for All – Digitization in the Archive,
Library and Museum sector [12] were prepared to create the Norwegian nationwide
library through a network of cooperating libraries, across municipal borders, and to
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create easy access to digital content. Aabø [13] found that Norwegian public libraries
are widely in use, as 52 % of all citizens visit a public library during a year, and except
for cinemas, this is the highest percentage for any cultural institution. On average, each
inhabitant visits the library five times a year [14]. Aabø [13] also indicated that the
Norwegians are highly satisfied with the services of public libraries, and the service
ranks third out of 52 public services. Kuhlthau [15] indicated that in the information
search process, the public librarian works as an adviser, tutor or counsellor. The librarian
has the role of mediator [2], which Kuhlthau defined as ‘a person who assists, guides,
enables, and otherwise intervenes in another person’s information search process’ [15,
p. 107]. In addition, rapid change of information technologies (IT) requires library
professionals to use a dynamic understanding of information literacy (IL) and to be open
to the diversity of information sources that can be utilized by their patrons [16].

No research was identified that investigated the DIL of public library professionals
in Norway. Hall [17] stated that public libraries are the most important places for a
community to connect them with information. They help the community to read, inter‐
pret, and produce information that is appropriate as well as valuable to the community.
Therefore, it is important to identify how public library professionals practice and
acquire DIL, and prospects and barriers to improve their DIL.

The purpose of this study was to investigate practice, strength, weakness, influence,
and the challenges of DIL of the public library professionals. The focus was on how the
public library professionals perceive their DIL, what kind of DIL practice they are
engaged in, how they can improve their skills, and what kind of barriers to the improve‐
ment of their skills exist. The research questions were: (a) what are the library person‐
nel’s experiences of learning DIL in the public library environment? (b) what are the
prospects and barriers to improve the DIL of public library personnel?

The public library professional is defined as a person who is engaged in the library
activities as paid occupation. This paper is an advanced version of the master thesis of
Khatun [18].

2 Literature Review

2.1 Information Literacy and Digital Information Literacy

Considerable effort has been made by researchers in many parts of the world to define
IL. Several overviews and analysis of the concept of IL have been published [19–22].
According to the Society of College, National and University Libraries, “Information
Literacy is an umbrella term which encompasses concepts such as digital, visual and
media literacies, academic literacy, information handling, information skills, data cura‐
tion and data management” [23, p. 3]. Different authors define IL in various ways and
it is related to information, literacy, competency, skill, learning and knowing [21, 24].
In this study, IL is defined as the ability to identify, locate, access, evaluate appropriate
sources of information to meet the information need, as well as effectively and ethically
use information resources regardless of format.

DIL is one aspect of IL that is very relevant for the 21st century [25]. However, there
is very little information available about how to develop DIL among the public library
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professionals. Illinois Mathematics and Science Academy [26, p. 2] mentioned that DIL
involves “knowing how digital information is different from print information; having
the skills to use specialized tools for finding digital information; and developing the
dispositions needed in the digital information environment”. Martin [27, p. 19] defined
DIL as the “awareness, attitude and ability of individuals to appropriately use digital
tools and facilities to identify, access, manage, integrate, evaluate, analyze and synthe‐
size digital resources”. Hegarty et al. [28, p. 7] described DIL as a subset of IL and gave
a following definition: “the ability to recognize the need for, access, and evaluate elec‐
tronic information. The digitally literate can confidently use, manage, create, quote and
share sources of digital information in an effective way”. Garcia et al. [29] referred to
DIL as tools and skills needed to conduct library research to introduce information
resources that are relevant for personal and professional lives as well as for lifelong
learning. Jeffrey et al. [30, p. 385] pointed out that “the digitally literate can confidently
use, manage, create, quote, and share sources of digital information in an effective way
that demonstrates an understanding and acknowledgement of the cultural, ethical,
economic, legal, and social aspects of information”. The authors of this paper agree that
DIL is a subset of IL. In this study, the term DIL has been defined as an ability to access,
evaluate, use, manage, communicate, and share digital information and sources in an
effective and efficient way.

2.2 Information Literacy and the Public Library

Public libraries play a vital role in supporting learning processes through library profes‐
sionals [31, 32]. However, it raises the question about the library professionals’ role in
the learning process and how far they can take their role as learning providers. The
European Commission’s memorandum identifies three types of learning: formal, non-
formal, and informal learning. Formal learning usually takes place in educational insti‐
tutions (e.g. schools, high schools, and universities) while non-formal learning typically
takes place in the workplace or in organizations and complements formal learning.
Informal learning is a ‘natural accompaniment to everyday life’ [33]. This informal
learning is a predominant type of learning in public libraries which supports self-directed
learning [34]. There is an increased emphasis on librarians knowing their own role in
this learning process [34–36]. Although the librarians are not trained as educators, they
need to know how to identify the users’ needs and subsequently support them in their
learning processes [2].

Several researchers [17, 37, 38] agree that public libraries have an important role to
play in raising IL levels within their communities. Bruce and Lampson [37] found that
public librarians have difficulty articulating the difference between IL and IT literacy.
Bruce and Lampson [37] and Hall [17] focused on the ability of public libraries to use
existing links within their communities to move into roles of advocacy. Harding [38]
indicated that IL is often interchangeable with “lifelong learning” and “user education”
in the literature, but these three concepts are inherently distinct, although related.
De Groot and Branch [39] found that public libraries are very active proponents of
childhood literacy and face increased demands as school libraries suffer due to low
funding or even elimination. Lai [40] indicated that people who have not received formal
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IL instruction can be reached by public libraries in the form of adult learning and lifelong
learning. Thus, it is clear that the public library plays an important educational role, yet
the potential benefit of IL in the public library environment has not been acknowledged.
In fact, there is a lack of research on IL and public libraries.

2.3 Implication of Digital Information Literacy in Public Libraries

Bruce and Lampson [37] identified a range of factors that affect IL instruction and efforts
in public libraries. Julien [41] indicated that Canadian public libraries were approaching IL
instruction and defined the factors that limit IL implementation. De Jager and Nassimbeni
[42] stated that public library staff have indeed made a difference in the IL of their respec‐
tive communities. Koltay [43] examined the role of IL and digital literacy under the
circumstances and challenges of the Web 2.0 environment, and indicated that users require
literacies similar to services traditionally offered by academic, special and public libraries.
Nielsen and Borlund [2] found that public libraries play an important role in developing IL
and guide their users through the information seeking process. Hall [17] expressed the view
that public libraries can reach out to all who wish to be lifelong learners rather than just the
institutionally educated elite. Lai [40] indicated that Canadian public libraries value their
role as IL training providers, and pay careful attention to staff development by offering
various training approaches in order to provide efficient IL instruction for the public. Lai
also indicated that Canadian public libraries build partnerships with other organizations to
extend their IL teaching responsibilities. Further, Tavares et al. [44] found that IL helps to
solve social problems as the users are able to identify, classify, and prioritize information
needs and use information in order to suggest solutions. The library users can develop
collaborative problem solving skills and heighten a sense of citizenship. However,
Robertson [45] notes that library staff face financial barriers to achieve DIL in their own
time to keep current in the workplace, and they prefer hands on learning in the workplace
and training from peers.

Thus, the literature review indicates that researchers have explored different aspects of
IL in public libraries, including attitudes towards IL, assessment of how a public library
develops IL in the community, and challenges faced by public libraries to facilitate IL in the
Web 2.0 environment. However, only some researchers have stressed training needs and
strategic approaches to the development of IL among public library staff. [40, 44, 45]. The
literature review revealed that no study investigated DIL of public library professionals in
Norway and therefore this study was initiated.

3 Methodology

This study used a qualitative approach to gain insight into participants’ opinions, feelings,
emotions, and experiences. The Oslo public library (known as Deichmanske Bibliotek) was
the research site that has approximately 300 employees spread over 16 branches in the Oslo
municipality. The Main Library, and seven branches, namely Furuset, Grünerløkka,
Holmlia, Gamle Oslo, Lambertseter, Majorstuen and Stovner were investigated in this
study.
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A case study method was used as a research strategy. In Yin’s [46] terms, the case
study logic proceeds sequentially and each case provides an increasingly accurate
understanding of the question at hand. Semi-structured face-to-face interviews were
conducted with twenty public library professionals. To maintain a balance between
native and immigrant dense localities, branches were selected accordingly. The inter‐
views were recorded and transcribed. Significant parts of the conversations are stated in
the narrative forms, and quoted directly from the transcribed script.

4 Results

Twenty library professionals from the Oslo Public Library participated in this study.
One-fourth of them were female, while the rest were male. The majority of participants
were older than 53 years. The interviewees included: head of the branch, consultant cum
trainer, children’s librarian, program manager, and special librarians who were directly
involved in DIL programs. The majority of them had a professional degree in library
and information science while the others attended library related courses. The majority
of interviewees had work experience in the public library, and a few of them had expe‐
rience also in other types of library. All interviewees were familiar with IT, although
the use of IT varied due to the nature of their job.

The first research question explored the DIL learning experiences of public librar‐
ians, what kind of training they had received, who conducted the training, how the
trainings were conducted, and effectiveness of the training in the workplace. However,
the interviewees noted that there is no exact term for IL in the Norwegian language, but
the term IL as well as DIL are well known to the library professionals. The main elements
covered by these terms in practice were the ability to find and critically evaluate infor‐
mation within the learning and information and communication technology (ICT) based
context.

The interviewees focused on four kinds of learning processes: (a) self-learning, (b)
learning by doing, (c) learning by sharing and (d) learning through training. The majority
of them emphasized self-learning and expressed that they learnt DIL themselves to fulfil
the requirement of their personal development. For example, Interviewee 1 stated: “We
try to learn to find out how to use it in our work because we are involved in the
process”. The reasons behind this practice were the lack of time and appropriate training
courses. Young professionals who grew-up with digital technologies were more enthu‐
siastic about learning on their own. For example, Interviewee 5 mentioned: “I mostly
find it myself …I have grown up with the digital world … I started with computers when
I was eight years old”.

The librarians felt inadequately prepared for an instructional role due to lack of
formal training. Sometimes they had to start without any training and they learnt DIL
by doing. The majority of interviewees indicated that they did not have a formal DIL
education. For example, Interviewee 4 commented: “I have learned something about
information literacy in bachelor level, but for digital information literacy most of the
things I am doing here in the library, I learnt by doing”. A learning by sharing approach
was identified as one of the most effective ways to learn DIL. The library professionals
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did not receive any training in either IL theory or IL instruction and they mainly learnt
from each other. For instance, Interviewee 5 mentioned: “We can learn a lot from our
colleagues as well as just talking to each other and helping each other”. Sometimes a
few library professionals were sent to formal training sessions, and after returning they
shared and taught others. In addition, every branch library had experts in different fields,
and they worked as ‘a kind of information organism’; they knew who had expertise in
a particular area, and they helped to find each other when there was a need. For example,
when any confusion arose about the digital content of English literature, they referred
to that person who knew better about it. They also learnt from users who were specialists
in a particular area and overcame the time and resource barriers to attend formal training
programs.

The Main library arranged the training courses, but some branch libraries conducted
their own training programs according to their needs. Sometimes library professionals
went to external training courses. The training courses were mostly related to the basic
skills of computers and software; sometimes, specialized training was provided on
different databases and the latest technologies. The training opportunities were limited
by funding, staffing, and internal support by library administrators, and there was no
specialized training on DIL. Some of the interviewees believed that whenever new
services were introduced, the documentation helped a lot to improve their DIL.

Learning experiences of the interviewed library staff differed from each other
depending on their age and association with ICT. The staff who were less interested in
ICT and spent less time with it at home and workplace, mostly faced difficulties in
providing ICT-based services. Moreover, they felt stressed when they were sent to ICT
training courses. However, professionals who were aware of ICT developments did not
fear learning new things and found it easier and interesting to learn. However, almost
everybody mentioned that learning is time consuming.

The study also explored what kind of training was effective for the library profes‐
sionals, and suggestions were sought about how to provide effective training on DIL.
The majority of the interviewees expressed the view that the combination of formal
training and practice was the most effective way of learning DIL. There should be
sufficient opportunities to practice the learning afterwards at the branch. For example,
Interviewee 6 expressed: “I have been in many courses where I learnt something and
when I came back, I did not have the same equipment or access to information to prac‐
tice”. In some cases, advanced level training was not fruitful when the required access
or technologies were not available in the branch libraries. It was expected that the main
library provides training for trainers and later these trainers provide training at their
respective branch, face to face or customized training according to the need of the
branch.

The majority of the interviewees believed that online learning or distance education
is an effective way of training. However, no online training courses had been arranged
yet and interviewees had not used online modules. For example, Interviewee 20 indi‐
cated: “Online learning … I mean what is called distance education or we may say it
distance training… we can manage time, according to our convenience to learn in an
effective way”. There was no training policy or strategy for DIL, not even a short-term
one. For example, Interviewee 10 indicated: “… there is a lack of long-term training
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strategy”. However, a training strategy is essential to raise the level of DIL of the library
staff.

The second research question investigated how DIL of public library staff could be
improved, what were the barriers, and how these barriers could be overcome. The inter‐
viewees indicated three kinds of barriers: (a) Organizational barriers, (b) Personal
barriers, and (c) Technological barriers to the improvement of DIL. Several organiza‐
tional barriers like inadequate budget, resources, staff, advanced training programs, and
infrastructure hindered the improvement of the library professionals’ DIL. The branch
libraries were functioning with a small number of staff, and were not always able to send
staff to the training due to scarcity of budget or the need to get a replacement for those
who wanted to go for training. For example, Interviewee 7 mentioned: “We have not
enough budget to take somebody (as replacement)… there has to be someone keeping
the library open”.

The interviewees expressed the wish to attend at some advanced level training course
outside the library, but it was not often possible, as external training courses were
expensive and there was a budgetary limitation. For example, Interviewee 9 stated, “We
do not really have the money to pay for somebody to go for expensive courses”.
According to one-third of interviewees, funding was not always a problem and self-
motivation was also required. For example, Interviewee 17 stated: “Staff have to keep
themselves updated as well, because one cannot expect that government can provide
everything he needs, should get responsibility himself as well”.

The majority of the interviewees wanted advanced level training, but the training
offered was often at a very basic level. However, sometimes advanced level training
programs were not suitable for some branches, because users do not need that kind of
services. For example, Interviewee 16 stated, “I have been in a very good course some
time ago at the parliament library. But I did not get so many questions afterwards, so I
forgot a bit how it works”. The nature of services and the need of the local people are
very different from branch to branch; therefore, the expertise in DIL should respond to
the need. For example, Interviewee 13 stated “We have to specialize ourselves on the
users living in this area, so perhaps we should pick those training programs which are
relevant for us, more than doing everything”.

Personal barriers were also mentioned as a major obstacle for improving DIL. Some
librarians were not interested in following recent ICT developments. Being accustomed
to repetitive work for several years, some library professionals had lost the enthusiasm
to learn anything new. For example, Interviewee 12 mentioned: “…here half of the staff
members are above 60 years… I think they are not really open minded about digital
literacies … they are not interested in going further”. Furthermore, they feared new
knowledge that might create a new kind of job responsibility.

Technological advancement seems to develop slowly in the public library system.
The interviewees agreed that rapid technological changes are obstacles to DIL devel‐
opment. For example, sometimes old computers are not compatible with new software
and old games do not work on new computers. The interviewees suggested adequate
allocation of funding, training, recruitment, knowledge sharing, needs assessment of the
staff and recruitment of DIL experts to overcome the existing obstacles to developing
library professionals’ DIL. They also emphasized several issues, like increasing knowl‐
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edge sharing among colleagues, continuous monitoring of staff performance, and
encouragement to have DIL expertise.

The interviewees suggested that the library management should consult with the
staff and identify what level of competency they want among their staff. There should
be provision of specialization of staff members in each branch instead of giving training
on everything to every staff member. There was a need to map what kind of DIL is
needed by the staff and then develop their needed expertise. It was noted that there should
be at least one staff member in each branch who could provide dedicated DIL training
to other colleagues and users. Library staff need updated competencies in accordance
with the changing information environment. Recruitment of digital information literate
staff was also suggested.

The majority of the interviewees were in favour of decentralized initiatives to
improve DIL. A small number of interviewees noted that the initiatives should come
from the municipality authority, while others indicated that the main library should take
the major responsibility for the development of DIL. As different branches face different
kinds of user needs, the branch manager along with the staff can decide on the best way
to implement DIL in the respective branch. The needed initiatives should be taken by
the branch library according to the local needs in cooperation with the main library and
the municipality.

5 Conclusions

There were visible differences between library professionals who were experts and non-
experts in DIL. The library professionals were able to manage basic DIL shortcomings
by sharing their knowledge and skills with other colleagues when required. The learning
experiences of the library professionals differed from each other depending on their age
and association with ICT. Young library professionals were more enthusiastic about
learning ICT and DIL, while aged professionals preferred a sharing approach. The
sharing approach also helped the library professionals to overcome the lack of time and
resources needed for formal training courses. Apart from searching techniques in
different databases, no specialized training on DIL for the public library professionals
was available. It was believed that an online module for learning DIL might be an
effective and convenient way to improve the DIL of library staff. For the advanced level
DIL, formal training followed by practice was found to be the most effective learning
method. Organizational, personal, and technological barriers were identified as the major
obstacles to DIL improvement. Allocation of funds, recruitment of digital information
literate staff, needs assessment of existing staff, encouragement of knowledge sharing,
providing customized and advanced training were found to be potential components to
overcome the existing barriers. The respective branch library should take the necessary
initiatives in cooperation with the main library and the Oslo municipality to cope with
changing circumstances in the information and knowledge society. A policy and long-
term strategy are needed to raise the level of DIL of Oslo Public Library professionals.
Sustainable IL education in public libraries will depend on more dynamic leadership
and on a vision of a new model of the public library.
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Abstract. This paper presents the results from two studies concerning a project
conducted in secondary Portuguese schools. The first study is focused on the
school members responsible for the development of projects related to digital
literacies. The second study is a case study that aims to understand the perceptions
and use of technologies by teachers and students. Through these studies it is
possible to identify the skills profile of school leaders, particularly in terms of
digital literacy, and to relate this profile with the local implementation of peda‐
gogical practices involving digital technologies. The results show that as a conse‐
quence of the implementation of the Technological Plan for Education, schools
were equipped with appropriate technological resources and teachers developed
digital literacy skills. Skilled leaders in digital literacy revealed encouraging atti‐
tudes towards their colleagues and students. These leaders have a transformational
leadership profile that, according to literature, generates a better environment for
the involvement of different educational actors.

Keywords: School leadership · Transformational leadership · Digital literacy ·
Technological plan for education

1 Introduction

Since the beginning of this century, profound changes have been introduced in educa‐
tional institutions in Portugal. We can highlight the growing autonomy, the widespread
use of technology in all school activities, and the implementation of school networks.
The Technological Plan for Education (2007–2010) defined a set of objectives that led
to the introduction of technology at schools, including the internet in high-speed broad‐
band and ICT skills training and certification for teachers [1]. The development of skills
in information and communication technologies (ICT) and their integration in the
teaching-learning processes became unavoidable objectives of educational systems in
Portugal and Europe [2, 3]. A first phase, with a focus on access and investment in
infrastructure, shifted progressively towards an effort on the development of digital
competences “embedding the use of ICT in broader educational strategies” [2].

This scenario has transformed the professional teacher practices within the classroom
context. Nowadays, teachers are more confident in using ICT, more positive about ICT’s
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impact on students’ learning, and organize ICT based activities more often than they did
before [3]. But this new context also put additional responsibilities on school leaders
including the demand to develop digital competences at different levels. The literature
stresses the importance of leaders in the school arena as school leadership has been
identified as a crucial factor for the introduction of innovation in schools [4, 5], namely
for the penetration of ICT in classrooms [2]. So it is important to understand how their
competences in digital literacy are reflected in local political decisions and how school
leaders themselves act in terms of pedagogical innovation related to the use of digital
technologies.

2 Conceptual Background

2.1 Digital Literacy

Digital literacy is a concept that is discussed in different contexts – for example, in
education or information studies – and has acquired different nuances, according to
various viewpoints. In an article written at the beginning of this century, Bawden
connected digital literacy with the competences to read and understand hipertextual
and multimedia texts. He stated that information literacy and digital literacy were
central issues for lifelong learning, knowledge management, and the growth of the
information society [6]. More recently, in a review of the concept, Littlejohn,
Beetham, and McGill described digital literacy as “the capabilities required to thrive
in and beyond education, in an age when digital forms of information and commu‐
nication predominate” [7].

The definitions proposed by ALA (2011) [8] in the context of documentation and
information sciences and by Futurelab (2009) [9], with a focus on education, also offer
a special relevance. As expressed by ALA, digital literacy involves the competence not
only to use technologies appropriately, namely to communicate and collaborate with
peers and colleagues, but also to understand the relationship between technology and
lifelong learning [8]. The implications for the school context and for school leaders
concerning their role on the integration of technologies in teaching and learning are
significant because it puts attention on the social dimensions of digital literacy and on
the importance of a long-term perspective.

Digital literacy is linked with critical thinking and we have to consider that it is an
essential life skill in the actual circumstances where the digital environment enlarges its
sphere of influence. Taking into account these new challenges, Futurelab claims that
“learners and teachers need to make sense of how technologies can be used within
subjects and to understand how such technologies affect what we know about those
subjects.” With this perspective in mind, the authors affirm that digital literacy means
“knowing how technology and media affect the ways in which we go about finding things
out, communicating with one another, and gaining knowledge and understanding” [9].
They consider that it is important to understand “how technologies and media can shape
and influence the ways in which school subjects can be taught and learnt” [9]. In this
context digital literacy is a decisive element for schools and a determining factor for
those who work in education.
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2.2 Innovation and Technologies

There is a tacit recognition about the importance that school has in the development of
intellectual tools that enable students to understand the networked world in which they
are growing. In this sense, The Horizon Report Europe: 2014 Schools Edition points out
a range of challenges for education over the next five years and distinguishes among:
(i) “Solvable challenges”, where students with low digital competencies and the inte‐
gration of ICT in Teacher Education are included; (ii) “wicked challenges” connected
with the acceptance of students as co-designers of learning and with supporting complex
thinking and communication; (iii) “Difficult Challenges” related to the creation of
authentic learning opportunities and the promotion of formal and non-formal learning
in hybrid learning contexts [10].

With regard to this range of challenges it is accepted that it is difficult to solve the
student’s participation in the design of their learning pathways as this is felt to be inher‐
ently disruptive. This participation implies that institutions offer flexible curricula so
that students become more responsible for their own learning process and the teacher
encourages and guides the development of students’ learning pathways [11]. This option
is related to the role of teachers as mentors and, according to this concept, teachers
encourage students by explaining their learning needs through self-regulation and
reflection, making them thus responsible in their learning process.

While recognizing that digital technologies are favourable to learning which, in fact,
has contributed to its rapid spread and adoption, the changes in school, at classroom
level, are carried out slowly [12]. On the one hand, the effects of using digital technol‐
ogies to enhance learning outcomes lack strong evidence and, on the other hand, the
debate on how to use them has not ended yet. Should technologies be a support to
traditional pedagogies or do we need to design a radically different pedagogy, based on
social skills and new digital literacies?

In Portugal, most schools are connected and equipped with technology but there is
a lack of teacher training programs that integrate digital pedagogies based on research
that shows how students learn in these new environments. According to Fullan [13],
pedagogical innovations have three dimensions: the use of new resources and technol‐
ogies, the use of new strategies or pedagogical activities, and the changing of beliefs by
the participants. To consider that a change corresponds effectively to an innovation it is
essential to use new materials and digital technologies, which implies new teaching
methodologies [13, 14]. And the innovation that does not include changes in the three
mentioned dimensions is probably not significant [13] because innovation involves
changes in conceptions and practices.

We should invest in the reformulation of concepts and in the study of innovation
in digital environments together with research carried out on digital practices in
various learning scenarios. There is still a way to go where the school leaders have
a key role in defining and creating best practices and helping the implementation of
innovative practices focused on the future, to support those involved in learning in
digital contexts.
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2.3 Transformational Leadership – What Meaning?

Research on educational leadership in the last two decades reveals a variety of models,
that Hallinger [15] groups in two perspectives - instructional and transformational.
Transformational leadership can assume various names, like shared leadership, teacher
leadership, distributed leadership, and transformational leadership.

Transformational leadership had repercussions in the educational community during
the 1990s as a way of reacting to top-down policies that prevailed in the 1980s and were
aimed at introducing change. According to Hallinger [15], these models are rooted in a
perception of the needs of each participant rather than in coordination and control and
recognize that the principal by him/herself is not able to provide the leadership that
creates these conditions. Transformational leadership, rather than instructional leader‐
ship, calls for a greater capacity of the leader in dealing with ambiguity and uncertainty
and to live with the process of change [16]. These models are interested in developing
the ability to innovate in the organization and build internal capacity of the school,
making it able to choose their purposes and sustain change in teaching and learning
practices.

Transformational leaders are concerned with creating a climate in which teachers
engage in continuous learning and in sharing knowledge. They work together with
others, identifying personal goals, and trying to connect them with the goals of
school organization. Studies such as those conducted by Leithwood and Jantzi [17]
show that, in these models, the results are reflected in changing behaviours and in
adopting new teaching strategies; that is, changes occur in the conceptions and
professional practices. This leadership model is associated with the notion of distrib‐
uted leadership that aims to develop a vision and a shared commitment by the
community for innovation within the school. In the words of Hallinger [15], the
transformational model is centred on the projection of the future with expanding
aspirations of the members of the school organization.

Several studies [18, 19] show that transformational leadership has an impact on
teachers’ perceptions about school conditions, on their commitment to change, and on
organizational learning that takes place, highlighting, among other things, the improve‐
ment of educational processes and students’ outcomes. At the same time, this is a crucial
factor for large-scale reforms and innovation [5, 20]. The Technological Plan for Educa‐
tion is an example of such kind of educational reforms.

3 Methodology

The national policy for the integration of ICT in Portuguese schools was improved in
2007 with the implementation of the Technological Plan for Education (TPE) that
included, among other measures, the allocation of an ICT coordinator in each school
and the development of teachers’ digital skills.

The studies we present are integrated in a larger research project aiming to
examine schools leadership and the implementation of ICT in teaching and learning
within the context of the development of the TPE. This project has a design based on
two dimensions. The first one is a large-scale study where we sent a questionnaire to
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100 ICT coordinators in secondary schools, corresponding to 20 % of the total
number of coordinators in the country, following procedures to establish a represen‐
tative sample. At the same time, we conducted several case studies in different secon‐
dary schools. These in-depth studies intended to identify how technologies are used
in the classroom, highlighting possible pedagogical innovations. With these two
dimensions of the project we, could compare the wider view of the situation of the use
of ICT in schools, through the perspective of ICT coordinators, with the more
tangible context of classroom real practices.

In the case studies we collected data through interviews with principals and ques‐
tionnaires to teachers and students at the beginning and end of the school year. Addi‐
tionally, we recorded observation records in a diary/logbook. Our studies fall within the
qualitative paradigm and assume a constructive interpretative approach [21]. We
described the particular characteristics of each case to try to explain the importance of
leadership, the contexts where new technologies are used, and also the implementation
of pedagogical innovations in the classroom. Qualitative research is recommended for
the analysis of concrete cases in their specific time and space and based on the activities
of people in their own contexts [22]. It is essential to contextualize the situation due to
the influence of the historical, social, cultural, and even physical landscape. Each school
has particular characteristics in terms of teaching staff, students, and the socio-economic
context in which it is integrated. So it is important to understand how these different
contexts may influence and are related to different practices and innovations.

4 Results

4.1 Large-Scale Study

We distributed the questionnaire in 2012 to 100 ICT coordinators. The survey instrument
had two parts. We designed one part to examine the relationship between the ICT coor‐
dinator profile (technological, organizational, and pedagogical) and the achievement of
TPE major goals in schools. We based the second part on the “Multifactor Leadership
Questionnaire” (MLQ) from Avoilo and Bass [23, 24] to identify the leadership profile
of these ICT coordinators. The MLQ is widely used in the educational context and
identifies three types of leadership: Transformational, Transactional, and Passive-Avoi‐
dant. Our research followed predominantly a correlational design [25]. For this article
we focus on specific data related with the technological and pedagogical profile of the
coordinators that is then crossed with their leadership profile. Taking into account the
limitations of space we have decided to summarize the main findings.

Most of the ICT coordinators who participated in the survey were men (28.6 % female
teachers and 71.4 % male teachers) having more than 30 years old with the greatest
number between 40–49 years old. Concerning their educational level, 55 % graduated;
23 % had a master’s degree, 17 % had specialized training/post-graduation, and a small
percentage had a doctorate (3 %). The largest group of teachers had 16–24 years of
teaching service and were ICT coordinators since 2009, when the position was created.

Significant for this article is the way this group of teachers evaluated their own digital
competencies and how they used ICT in teaching.
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Table 1 shows that the highest frequency of responses indicated that these coordi‐
nators felt that they possess the specified skills, most at a high or very high level. Some
acquired those skills in initial training (15 %), but most part of them said that they
developed these competences during continuous teacher training (27 %), post-graduate
programs (19 %), or self-training (34 %). This is an important aspect because it shows
that continuous teacher training has a relevant role but self-training appears as a personal
solution for the development of these competences. This may be due a lack of other
possibilities, for instance a low offering of teacher training programs.

Table 1. ICT coordinators’ digital competencies and pedagogical use of ICT

Item %

0 1 2 3 4 5

Use of ICT in the teaching/learning process 0.0 0.0 2.0 15.0 47.0 36.0

Use of ICT to develop a significant and
active learning process

0.0 0.0 1.0 18.0 49.0 32.0

Use of ICT to promote a lifelong learning
culture

0.0 0.0 4.0 12.0 54.0 30.0

Use of ICT to develop collaborative work
with other teachers

0.0 0.0 2.0 19.0 46.0 33.0

* Scale: 0 = Never; 1 = Rarely; 2 = Occasionally; 3 = Sometimes; 4 = Frequently; 5 = Very often

We analysed the answers of these ICT coordinators to the MLQ to construct the
leadership profile. It was possible to identify an emphasis on transformational leadership
although the two groups had different averages. Group 1 has a transformational and
transactional leadership with higher averages (3.28 and 2.96, respectively) than group
2 (with 2.29 for transformational leadership and 2.15 for transactional). For a more
complete analyses of data see [26]. Sample responses from items with scores higher than
3 on a four-point scale provide examples how respondents illustrated their transforma‐
tional leadership. They stated, for example: “I go behind self-interest for the good of the
group”; “I provide others with new ways of looking at puzzling things”, or “I consider
others as individuals having their own needs, capabilities and aspirations.” Leaders were
more apt to show characteristics of individual consideration and intellectual stimulation
and were less likely to be charismatic and inspirational.

4.2 Case Studies

For this article we focus on a case study conducted at an urban secondary school founded
in 1837, with a strong ethos based on “Quality, Tradition and Innovation.” The school
has about 2500 students and the current principal has managed the school for 20 years.
The school has a stable teaching staff and teachers have much experience, commonly
over 20 years. Currently in Portugal, schools show a tendency to be split into two groups:
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those schools focused on regular education and for students who follow to higher educa‐
tion and schools that mainly offer vocational education. The school where the study was
conducted belongs to the first group.

The school has a website, uses Moodle, Facebook, and several class blogs. There
are two classrooms for ICT, six computer labs, mobile labs, one interactive whiteboard,
and wire-less. In the interview, the principal mentioned the presence of a computer in
each classroom and stressed the relevance of the use of ICT with students. He charac‐
terised himself as frequently using technological tools. This scenario is in line with the
results of other recent studies [27]. The school promotes regular training activities on
various technological aspects within the school environment with the support of ICT
teachers. These training sessions are based on suggestions from the school teachers who,
at the beginning of the school year, indicate the specific areas of training they want to
develop throughout the year.

Eight teachers in the scientific areas (mathematics, physics, chemistry, and biology)
participated in this case study. They teach regular classes and vocational/professional
programmes. They answered a questionnaire and we observed their classes. This group
has varying degrees of affinity with technology. For example, one of the teachers had
already been an ICT instructor and another had a graduate degree in the field of tech‐
nology. Students also participated in a survey: 79 students responded, ranging in age
between 15 and 18 years old. We asked both groups a number of questions including
questions about the technologies they used in the classroom and in what situations/
activities.

Teachers and students considered that the computer, internet, projector, and the
graphing calculator were the most used technologies in the classroom. Teachers also
reported the use of sensors, simulations, games, and geometric programs such as Cabri
and GeoGebra. Teachers and students agreed that technological resources were used
mainly in exercises and problem solving and in the preparation and presentation of
practical work. While teachers also mentioned that they used technology for the promo‐
tion of research and exploration, students did not appreciate this use to the same degree
perhaps due to the school context of science teaching or because they lacked a clear
understanding of the terms used in the survey.

Teachers pointed out that the main advantages for the use of ICT has to do with
helping the students establish an easier relationship between theory and practice. It also
increased students’ motivation and interest for the courses and enabled a better visual‐
ization of the concepts to be acquired. They emphasize that students enjoy using tech‐
nologies and become more involved in the subjects when these are approached by using
ICT support. Teachers use the technology because they believe that ICT promoted
student engagement, facilitated learning and skills development, and encouraged collab‐
orative work among students.

At the end of the year, teachers mentioned a positive relation between their students
with technologies. The students also considered positive their experience with the use
of technology but expressed a negative opinion on the usefulness of new technologies
in the case of group work.
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5 Discussion

Our analysis of data collected from multiple sources revealed several similarities
between the views expressed by ICT coordinators of the large-scale study and by
teachers participating in the case study. Both groups have a positive view about the use
of technologies in teaching and learning and state that they use technologies frequently.
Having a larger perspective about what is done in their schools, ICT coordinators think
that there is still a way to go to develop a broader appropriation of technologies in the
schools, as shown in Table 2.

Table 2. Potentials of the use of ICT in schools

Item %

1 2 3 4 5

ICT allows students to get better
results

1.0 4.2 20.8 46.9 27.1

ICT allows students to incorporate
ICT in the learning process in a
more secure and ethical way

1.0 3.1 36.5 46.9 12.5

ICT allows teachers to improve their
pedagogical work

1.1 3.2 27.4 50.5 17.9

ICT is used with all its pedagogical
potential by teachers in your school

4.2 14.6 37.5 31.3 12.5

ICT is used with all its pedagogical
potential to involve more the
students in learning activities

2.1 11.6 42.1 33.7 10.5

* Scale: 1- Strongly disagree; 2- Disagree; 3- Neutral; 4- Agree; 5- Strongly agree

We have to say that in the last years, due to the economic crisis that Portugal has
been confronted with, the investment in education has been drastically reduced and the
Technological Plan for Education was suspended. So, a bigger responsibility is put on
local leaders. Continuous training on the pedagogical use of technologies is more
dependent on schools’ dynamics and culture. The school participating in the case study
is an example of such a committed school but not all schools have the same conditions
for the development of a culture where digital literacy is realized as an essential life
skill. Even among ICT coordinators, which we consider a group with a special dispo‐
sition for the use of technologies, this is not a general condition (see Table 1) or, at least,
those coordinators do not have the appropriate conditions for greater use in their schools.
The principal of the analysed school explicitly mentioned the economic constraints that
make the regular maintenance of the technological equipment difficult.

Nevertheless, we can identify several pedagogical innovations that teachers are
implementing with the use of digital technologies. These innovations are contributing

Digital Literacy of School Leaders: What Impacts in Schools? 139



to the change in the roles of teachers and students, enabling student-centred learning.
Another important change in the teaching and learning process relates to the promotion
of collaborative work between teachers, between the teacher and his/her students, and
among students. Both teachers and students recognize that the use of these technologies
is motivating learning, providing new experiences that would otherwise be out of reach.
Teachers also think that technologies enable students to take some control over their
individual learning process.

Of course, the availability of technological resources, as well as the leadership view
about the importance of teachers continuous training in the field was an important factor
for personal investment of teachers in the use of technologies in the classroom. This
situation confirms other findings. Confident and supportive teachers are needed to effec‐
tively use ICT infrastructure and exploit its potential: the more teachers are confident in
using ICT, the more they report frequent ICT-based activities during lessons across all
grades [3]. It seems clear that the sustainability of innovation requires a reinforcement
of teacher training directly connected to teaching needs, thus relating digital literacies
and multiliteracies with a specific subject matter.

Concerning the leadership profile of the ICT coordinators, through the application
of the MLQ from Bass and Avolio [23] it was possible to identify that these coordinators
follow the view developed by the authors that every leader develops a bit of each of
transformational and transactional styles, considering that the two styles complement
each other. The ICT coordinators as well as the principal that was interviewed developed
leadership attitudes that encouraged others to innovate and to keep motivated, namely
concerning the pedagogical use of technologies. Results show that these leaders are
aware of the importance of digital literacy, taking into account its implications in today’s
society, where learning is an ongoing process in line with the observations proposed by
Futurelab [9], for example.

In the present context it is important to mention that educational policies do not
always nourish these innovative processes that need to be developed in a consistent and
sustainable way, as pointed out by international reports [3, 10]. Due to economic
constraints but also to some educational perspectives that grow today in education in
Portugal – like a strong emphasis on examinations and in some instrumental dimensions
of education – the dynamics that have been initiated in the beginning of the century may
not get the desirable scale. Consequently we risk not be moving to the necessary mastery
of digital literacies as required nowadays.
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Abstract. The paper investigated ICT utilisation skill of undergraduate law
students in Nigerian university law libraries. The objectives of the study were to
determine whether ICT sources were available to law students; the frequency of
use thereof; how the students sought information on the Internet and the chal‐
lenges faced by law students using ICT sources in the law libraries. The sampling
size consisted of 12 universities, 1534 law students, 12 deans and 12 librarians.
Questionnaires were administered to the students, and semi-structured interviews
were used to collect data from deans and librarians. Observation was also done
in the 12 law libraries. Data collected were analysed with Excel Statistical version,
while data from the interviews were transcribed and arranged into themes for
content analysis. Findings revealed that 90 % of the respondents were ICT literate
and could independently search information using ICT facilities from the Internet,
though most of the students neither accessed nor used the law library ICT sources.
The paper recommends that ICT skill training is included in the law curriculum
as a compulsory subject of the law faculties.

Keywords: ICT utilisation skill · Undergraduate law students · Law libraries ·
Nigerian universities

1 Introduction

Law students need to actively use library information services and other available infor‐
mation sources in order to meet their information requirements. For law students to
achieve this, all information services provided must be optimally utilised, because these
students require active search skill to access information both at school, home and in
their future roles as lawyers. The introduction of ICT into the traditional law library
setting has transformed the kind of library information resources housed within the
university law libraries. These libraries now subscribe to a variety of electronic infor‐
mation resources which were not previously used to disseminate legal information
before ICT was introduced to the libraries [1].
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The law libraries in Nigerian universities are currently moving from the traditional
way of disseminating manual services to the use of electronic systems, with the aid of
computer and Internet networks. The application of electronic information resources in
law libraries has positively influenced service delivery in the areas of storage, retrieval
and dissemination of information sources. It brought about different tools and techniques
with which students and other users can access online and offline information. The elec‐
tronic information resources available for services delivery in university law libraries
in Nigeria as identified by Ossai [2] include: e-books, Internet, computer systems and
law databases. The availability, accessibility, and use of these resources in law libraries
aim at enhancing the research and learning process of law students. Doherty [3]
explained that the law library users agreed that using law databases made research work
easier and more interesting to do. This is because accessing legal material through ICT
for lecture preparation and law students’ assignments could be effortlessly carried out
without stress, as the only requirement was imputing correct keywords into the computer
system to download information from the Internet or law databases [3].

However, scholars have established that law students were noted for not utilising
electronic resources available in law libraries [4–7]. Even when an adequate ICT service
is available in university law libraries, inaccessibility of the e-library to Nigerian law
students and lack of ICT search skills by some of these students tend to prevent the
students from utilizing the resources. Olorunfemi et al. [1] determined that law students
of a university did not access available ICT facilities in their libraries, mainly due to the
fact that to access online information for their academic requirements, it is essential for
them to possess ICT utilisation skills to access and use legal information. Based on this
premise, the paper investigated “ICT utilisation skill of undergraduate law students in
Nigerian university law libraries.”

2 Literature Reviewed

The use of ICT sources in the libraries has been found to improve usability of information
sources, especially for new and inexperienced users [8, p. 647]. This is due to the
significant role that electronic information resources play in effectively processing and
disseminating information to professionals and students [9]. Electronic information
sources are characteristically very easy to access information, when compared to print
sources. This is why students widely use electronic information resources to support
print information sources in their studies, as it constitute an important source of infor‐
mation widely embraced by different libraries to process and disseminate information
to their users all over the world [10].

Libraries, irrespective of their purpose, are incorporating electronic resources into
the services provide to users for effective and reliable information. The age of total
reliance on print information sources has passed, and volumes of print information
sources are being converted to electronic format [11]. The introduction of ICT into the
service environment heralded new innovative web-based services such as online infor‐
mation requests or reference services. The law libraries thus provide law students with
a set of technology, sources and resources to serve the mission of the academic staff and
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students [9]. Most law libraries provide computer workstations for law students to access
library catalogue and legal sources available in the electronic law libraries. However,
Internet availability is not common in most Nigerian law libraries due to the lack of
stable electricity to power ICT facilities [12], while some of the law libraries are not
connected to the Internet due to inadequate funds to subscribe to broad bandwidth and
Internet service providers.

Studies have also shown that law students’ underutilisation of electronic information
resources is a global phenomenon. Harkers [13, p. 79] in the study “Information is cheap,
but meaning is expensive…” found that law students and new attorneys lacked ICT
utilisation skills, and therefore struggled to locate relevant information sources to resolve
their legal problems. Anderson [15, p. 2] and Woxland [16, p. 451] established that “law
students lacked ICT search skills even after they have completed the usual first-year
course in legal research”. Another study by Young and Blanco [17] expressed the legal
professionals’ view concerning the information search skill of law students who were
serving in their law offices. Young and Blanco [17] discovered that law students were
generally not well prepared to perform legal research and writing at the expected level
due to their research related difficulties, failing especially in making use of secondary
sources. In Nigeria, Ossai [2] in a study established that most of the law students inves‐
tigated claimed to heavily rely on library information resources in the course of their
academic programs. However, it was found that majority of the law students struggled
to locate or identify suitable library information resources. This is an indication of inad‐
equate knowledge of ICT know-how, hence many of the students were not able to locate
relevant sources using ICT resources.

The inability of lawyers to utilise ICT was traced to the traditional teaching practice
in law schools, where law students were not taught how to carry out independent research
that enable them to utilise ICT in law libraries [7]. According to Barkan [4, p. 403], the
curriculum of legal education, ranked legal research very low in priority, when compared
to other law courses. This seemed to account for the poor utilisation of ICT facilities by
the law students. Likewise, the traditional teaching method did not seemed to encourage
law students to utilise law library electronic information resources. In 2001, Mock [18,
p. 554] found that the law faculties failed to create ICT awareness in their students and
the students could not realise the importance of utilising digital information resources
for their academic goals. This implies that law teachers do not adequately prepare the
students for future practices and the challenges in legal workplace, due to the pedagog‐
ical method employed. A study by Akpoghome and Idiegbeyan-Ose [19] also found that
law students were not encouraged to use ICT resources due to the teaching methods
adopted in teaching undergraduate law students. Khan and Bhatti [20, p. 1] investigated
the information seeking behaviour of legal practitioners and found out that most of the
law faculty members were not satisfied with the resources, services and ICT facilities
(computers and Internet) provided by the colleges law library. Ogba [21, p. 4] also
confirmed these reports, as the study found that the law teachers in Nigerian universities
also used the traditional teaching methods to impart legal knowledge to law students as
they teach through direct reading from law textbooks. Oke-Samuel [22, p. 139] discov‐
ered that academic and vocational stages of Nigerian legal education were conducted
through lectures and note-taking. Ogba [21, p. 5] also reported that law students
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depended on their lecture notes, browse the library shelves instead of using OPAC and
also use print law texts. Ogba’s [21] finding supported Tunkel [7], Barkan [4, p. 403],
and Lawal [23] report that, law teachers did not encourage utilisation of electronic
information sources in electronic law libraries. However, Lawal et al’s, [24, p. 101]
study equally revealed that law graduate students in Nigeria lacked the skill to effectively
utilise electronic information resources, which might be due to the challenges faced
utilising the law libraries at their undergraduate level.

The study of Noor-Ul-Amin [25, p. 38] revealed some of the problems faced in the
implementation and utilisation of ICT in education, learning and skills. The problems
included limited infrastructure, lack of Internet connectivity, insufficient computers,
lack of electronic resources and legal databases, slow broadband, the increased number
of undergraduate law students, change in user expectations, high pressure to provide
support and training for electronic products, Internet connectivity problems, dwindling
fund, shortage of hardware and software Goldman [26, p. 414]. Additional problems
identified included insufficient fund allocations, inadequate manpower, the prohibitive
cost of importing hardware, software and ICT accessories, inadequate qualified library
and technical staffs, lack of computer literate staff, inadequate ICT search skill, limited
period in which ICT resources could be used by law students, lack of a maintenance
culture, lack of staff commitment, poor library resources, software breakdowns and
obsolete software and lack of technical staff [11], Adegbore [27], Adetimirin [30],
Akpoghome and Idiegbeyan-Ose [19], Osunade and Ojo [28, p. 20]. All of these prob‐
lems are serving as contributing factors to underutilization of electronic resources in
Nigerian university law libraries.

3 Research Objectives

• To investigate the ICT utilisation skills of undergraduate law students in Nigerian
university law libraries.

• To establish the available ICT sources that are frequently used by law students in
Nigerian university law libraries.

• To investigate how information is sought on the Internet in academic law libraries.
• To understand the challenges faced by law students utilising the law library ICT sources.

4 Methodology

This paper employed a descriptive survey research method to investigate the ICT utilisa‐
tion skill of law students in Nigerian Universities. The sampling frame consisted of 34
universities that offer law degrees, 7219 law students in their second to fifth year, 391
law deans and 12 law librarians. A purposive sampling technique was used to select 24
key informants, and 1534 law students. Open and close ended questions were used to
elicit responses from law students, and semi-structured interviews were used to collect
information from the key informants. One thousand, five hundred and thirty four ques‐
tionnaires were administered to law students, and 1260 received back giving a response
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rate of 82 %. The observation method was used to compliment the questionnaire and
interview methods. Formal observation of the law libraries and students’ ICT skill were
done. Questionnaire data was analysed with Excel Statistical version, using simple
frequency counts and percentages. Data from key informants was analysed with content
analysis. The 12 universities were: Ambrose Alli University, Ekiti State University, Imo
State University, Kogi State University, Nasarawa State University, Obafemi Awolowo
University, Olabisi Onabanjo University, University of Benin, University of Calabar,
University of Ibadan, University of Ilorin and University of Nigeria.

5 Discussion of Findings

Discussions of the findings are presented in Sects. 5.1, 5.2, 5.3, 5.4 and 5.5 below.

5.1 ICT Availability in Law Libraries

While ICT may be available in law libraries, they may not necessarily be available for
students to use. This question therefore examined whether the respondents were aware
of available ICT resources, such as network computers in the law libraries, for students’
utilisation. The responses are indicated below (Fig. 1).

Fig. 1. ICT availability for student utilisation in the law libraries (N = 1260)

According to the majority (643; 51 %) of the respondents, ICTs were not available
in their law libraries for law student utilisation, while 508 (40 %) affirmed that they were
available for utilisation. A total of 100 (9 %) did not respond to this question. This is an
indication that 60 % of the respondents were not aware of the ICT that were available
in their libraries for students’ utilisation. Therefore, it can be inferred that 60 % of the
students did not used Internet and are probably not skilled enough to effectively use ICT
facilities available in the university law libraries.
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5.2 Skill to Effectively Search for Information on the Internet in Law Libraries

Respondents were asked to offer their views on their ability to effectively search the
Internet for information. The question therefore asked whether the respondents had the
necessary ICT skill to effectively search for information sources on the Internet. The
respondents were provided with two options: ‘Yes’ and ‘No’. An overwhelming
majority (681; 90 %) claimed to have the necessary ICT skill to search for information
on the Internet, while only 73 (10 %) indicated that they lacked the required skill to
search for information on the Internet. To verify the students’ claim, 100 law students
were observed under controlled conditions to assess their information seeking abilities
using computers. Respondents were taken to functioning cyber cafés and business
centres outside the university campuses where they were asked to search and retrieve
information using the Internet. Variables observed during the test included: the general
operation of the computer, the ability to operate the browser, the ability to generate/type
applicable (general or specific) keywords, the ability to find applicable sources/data‐
bases, the ability to download documents from a database, the ability to use subscribed
databases, and the ability to save a document onto a hard drive or a flash disk and email
it to themselves and to others.

The highest ranking scores were: ‘operation of computer’ (80 %), ‘ability to operate
browser’ (67 %), and the ‘ability to generate and type applicable keywords’ (59 %).
Fifty-five percent were able to download documents in text or articles from the Internet
and were able to use databases. However, 45 % of the respondents could not find appro‐
priate sources/databases on the Internet. The results suggested that some of the law
students’ perceptions of their abilities to effectively search the Internet were not reflected
in real life search situations to find sources on the Internet, and in the electronic sources.

5.3 Methods Used to Gain ICT Utilisation Skill

The 619 (49 %) law students in the previous question who indicated that they could
search for information using ICT sources were asked to elaborate on how they had
obtained their information utilisation skill. The aim of the question was to gain an
understanding of where and how law students obtained their ICT utilisation skill.
Because the respondents were required to indicate their answers in their own words, the
responses were categorized into themes. Four themes were identified from the responses,
as listed in the following table.

Based on the above responses, the majority, (276; 45 %) of the respondents had learnt
their ICT skill in computer training schools. They attended a formal training course prior
to attending university or as part of their university program. The formal training course
appeared to have been aimed at teaching computer skill, although some of the respond‐
ents indicated that Internet skill were also part of the course. The next largest group of
250 (40 %) was self-taught. The effort to teach themselves mostly took place at home
where they had access to a computer. A few stated that they had attained their skill by
spending time in the electronic libraries to teach themselves how to source information.
While 48 (8 %) explained that they had learnt their skill by attending a library skill course
offered at their university. Some of these respondents indicated that the library search
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skill course was compulsory during their first year at the university. The law deans (8)
explained that the library search skill course “The Use of Library” is a compulsory course
in their universities, which librarians are responsible to impart library search skill to the
students. The eight deans also mentioned a Computer Appreciation course as a compul‐
sory course integrated into the law curriculum, normally taught by the librarians.
However, the law librarians corroborated that they teach students how to use the library
skill, and computer appreciation course (Table 1).

Table 1. Methods used to gain ICT utilization skill (N = 619)

Method used N %

Attended computer schools 276 45

Learnt to use the computer/library through self-effort 250 40

Attended a compulsory university course called ‘Use of the Library’ 48 8

Through assistance from friends and family members on campus 45 7

A total of 45 (7 %) of respondents indicated that they were taught by friends or family.
In the case of family, it was normally the older siblings who were already on campus
that showed them how to search for information. Some of the remarks of the respondents
on how and where they had acquired their information seeking skill were as follows:

• I went to a computer training school where I learnt computer appreciations like:
typing, designing, spiral binding and photocopying.

• I learnt it from a computer institute in my home town.
• From using a personal computer, through friends and regular visits to the cyber café.
• From using the Internet and the library.
• From elementary and secondary educational institutions, also through own PC use.
• I learnt using computers before coming to the Faculty of Law and the library skill I

learnt during my first year and in the “Legal Method” class.”
• In secondary school through computer classes.
• Personally during the strike period and my breaks, I was into computer networking.

The report implied that law students have prior knowledge of computer application
through different means before or after entering the universities in Nigeria.

5.4 How Information Is Sought on the Internet in Academic Law Libraries

Respondents were asked to indicate how they search the Internet for information. They
were provided with a list of five options to choose from. The aim of this question was
to determine their information search processes. Sixty four respondents did not respond
to this question. The following table represents their information search processes on
the Internet (Table 2).
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Table 2. How information on the Internet is sought in law libraries (N = 745)

Search method N %

I search independently 684 92

I search with the assistance of friends 171 23

I ask assistance from librarians 65 9

I ask librarians to search for me 35 5

Other (Specify) 0 0

No response 64 9

Virtually all of the respondents indicated that they sought information on the Internet
independently (648; 92 %). One hundred and seventy- one (23 %) indicated that they
would sometimes search with the help of friends, 69 (9 %) sometimes asked librarians
for assistance, 35 (5 %) asked librarians to search for information for them, and 64 (9 %)
did not respond to this question. The result also indicated that 90 % of the law students
believed that they could independently search for information from the Internet without
help.

5.5 Frequency of Internet Used

Law students were requested to state how often they use the Internet to find academic
related information in the law library. The law students could choose between “daily”,
“weekly”, “only when necessary”, or “I do not use the Internet”. Table 3, summarised
the responses of the law students’ according to their frequency of Internet use.

Table 3. Frequency of Internet utilisation (N = 1260)

Frequency N %

Only when necessary 419 33

I do not use the Internet 352 28

Weekly 181 15

Daily 154 12

No response 154 12

Total 1260 100

Four hundred and nineteen (33 %) of the respondents reported that they only used
the Internet when necessary to find academic related information, 352 (28 %) reported
that they did not use the Internet, 181 (15 %) used the Internet weekly, 154 (12 %) used
the Internet on a daily basis, and 154 (12 %) respondents did not respond to this question.
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The results showed that respondents did not frequently utilise the Internet as they only
use it to access information when there was need for them to access information from
the Internet.

6 Conclusions

The paper concludes that a large number of law students in Nigerian universities have
a high level of ICT utilisation skill to access information from the electronic libraries.
The results also indicated that 92 % of the law students believed that they could inde‐
pendently search for information from the Internet without help. However, findings
showed that law students’ perceptions of their abilities to effectively search the Internet
did not reflect in a real life search situation to find law sources on the Internet and in
other electronic resources. Although 45 % of the respondents learnt ICT and Internet
skill in formal training schools and 40 % of them taught themselves the skill to use ICT.
The results also indicated that the majority of the respondents did not frequently utilise
the Internet as 33 % used the Internet only when there was a specific need for them to
access information from the Internet. Nevertheless, access to electronic information
through the academic law libraries was shown to be problematic due to constraints such
as: lack of accessibility to ICT sources, like networked computers, unstable power
source, inadequate human resources, and lack of electronic resources.

7 Recommendations

The paper provides the following recommendations:

• The law students should be strongly encouraged to learn the skill to use ICT in
Nigerian universities.

• More electronic information resources should be provided for use in law libraries.
• Adequate funds should be provided to procure the required ICT resources in the law

libraries for the use of law students.
• ICT skill training should be included in the law faculty curriculum as a compulsory

subject for all undergraduate law students from the first year to the final year at the
universities.
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Abstract. This study explored the role of the teacher’s digital literacy (TDL)
among other schools’ digital culture (SDC) components in determining Digital
Divide (DD) among Ghana’s basic schools. A paper-based survey was conducted
with teachers and head-teachers from randomly sampled 17 basic schools in
various locations in Ghana. The questionnaire was adopted from the Institute for
Capacity Building – UNESCO and EU rubrics for measuring ICT in education;
and explored nine Digital Culture components including TDL. Data were
analysed using K-means Clustering, Correlation analysis, Discriminant analysis,
and Independent-samples T-test. The schools were clustered based on SDC
components into two DD groups; the principal influencing factors were Teachers’
digital literacy and ICT related policy documents. The school groups particularly
differed based on whether they not only had the digital literacy competences, but
also applied these competences in their teaching and professional development
in schools. We argue that in spite of training for TDL, many schools still lack
other digital culture components, and this may hinder them in applying ICT in
their schools.

Keywords: Digital divide · Digital literacy · School digital culture · Information
literacy · Teacher digital literacy

1 Introduction

ICT (Information and Communication Technology) resources, namely, digital technol‐
ogies and digital information are defining contemporary societies and, consequently,
have transformed the teaching and learning approaches in schools. The benefits of ICT
resources on teaching and learning cannot be denied, hence the awakening of govern‐
ments and institutions to make digital literacy and information literacy the central pivot
around which schools’ business revolves [1]. According to [2], Digital Literacy (DL)
should be seen as the very essential requisite skills for individuals to be economically
and socially functional. DL has not developed a standard non-arguable definition [3, 4],
probably owing to its relation with Information Literacy (IL) as observed by [5].
Notwithstanding, [6] described digital literacy as using digital tools skillfully for
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personal development and excellence and defines DL as “the skill in using digital tools
to undertake academic research; writing and critical thinking; as part of personal
development planning; and a way of showcasing achievements”. On the other hand,
Information Literacy (IL) is defined by JISC as “the ability to identify, assess, retrieve,
evaluate, adapt, organise, and communicate information within an interactive context
of review and reflection” [7]. IL definitions target IL to specific professional contexts.
In the light of the forgoing, we define Teacher Digital literacy (TDL) in this paper as
teacher abilities (knowledge, attitude, skills, and application in the use of digital tools)
to accomplish Information Literacy (IL) practices (define, search, evaluate, organise,
adapt, and communicate information) in the context of teaching, professional learning,
and development as well as for organisational learning and development.

In schools, teachers are expected to provide a learning environment promoting
students’ DL and IL skills. Teachers themselves should learn and develop professionally
using DL and IL, as well as improving the school and the community. Consequently,
the teacher would be required to be digitally literate enough to facilitate this process:
teachers need to exhibit positive digital traits in the dimensions of knowledge, skills,
attitude, and application [2] towards indentifying, assessing, retrieving, evaluating,
adapting, organising, and communicating information [7]. In the school system, teachers
nurture in students the culture, social systems, and political practices, skills for work,
skills to solve problems; and values of the society’ - as well as individual excellence and
life’s survival modes to thrive in the “sea of knowledge and technology” characterising
day-to-day living in the information society. In contemporary twenty-first schools, these
goals of education are obtained through the interplay of digital and information literacy
on the part of the schools’ actors. The emphasis tilts to the teacher, who is expected to
be an agent of digital change in the school. Where these conditions are nonexistent then
the subject of digital divide comes to the fore. Resultantly, this calls for redefining the
roles of teachers, their professional competencies, and the related literacy underpinning
their career and the working environments [3].

Schools are made up of systemic structures that define the way people in that system
behave – constituting their culture [8]. An assertion is made by [1] that a school’s culture
is the product of teachers’ and other school-related factors. It was reported by [8] that
most ICT related research have relegated the subject of school cultures as an inhibitor
to technology resistance or technology adoption to the background. [9] asserted the
relevance of digital literacy in school’s curriculum – it is in itself an intervention process
to the challenge of digital disparities in schools. [10] determine the status of schools’
DD highlighting the application of school-based human and material digital resources
and other SDC factors.

Thus, to ensure the minimisation of DD in schools, Teachers need to reposition
themselves digitally [11] to contribute meaningfully to the development of their unique
school digital culture (SDC) and exhibit holistic digital literacy skills – that embraces
DL and IL. Apparently, developing SDC has to do with relating the human and material
factors associated with ICT resources (in other words, Digital tools and digital Infor‐
mation) in schools, as well as the digital information factors. Developing SDC requires
not only training teachers on computer knowledge but also building their capacities in
areas including the appropriation of ICT resources [5, 12] (both technologies and digital
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information), coupled with provision of equipment and tools for use in schools, thus
creating the supportive norms and policies for using ICT in teaching and professional
development [7, 10]. Literature holds that holistic TDL skills needs to be modelled
around related traits (knowledge, attitude, skills and application) that offer bases for
digitally enhanced teaching and learning environments to be created through using
Information literacy to identify, assess, retrieve, evaluate, adapt, and communicate
information. This is the condition that causes digital culture to thrive and pervade all
spheres of the school’s teaching and learning practices [5, 7]. Thus, both DL and IL may
define the schools’ digital culture and prevailing DD status of schools.

Various empirical studies [13] described DD as lack of mental ability, material,
skills, and usage access in the context of ICTs. [14, 15] examined the subject matter as
a gap between “haves and have nots” in respect of access and use of ICT tools including
the internet, but added that DD is a phenomenon that is not easily defined and the possible
gap difficult to fill. In the works of [15], access is considered a key DD factor and seen
as a multifaceted DD indicator involving motivational access, material access, skills
access and usage access. In most of the developing countries, DD continues to be a
contentious issue [16–18] requiring the attention of academia.

Empirically [10] identified that DD could prevail across schools’ teacher factors and
materials factors in digitally disadvantaged communities.

It is worth noting that records show [16, 23] that governments in Ghana had vigo‐
rously pursued an ICT in education policy agenda aimed at integrating ICTs in schools
over the past eight years. Within this period, 2007 to 2015, incremental activities have
resulted in massive deployment of ICT equipment in schools with a substantial
percentage of practicing teachers participating in training for TDL organised across the
country. The pre-service teachers are obliged to take a course in computer literacy in
line with the national digital aspirations in teacher training colleges. African teachers’
professional digital literacy capacity indicators are defined by [19]. This professional
digital competency framework, launched in 2012, attempted to offer bases for stand‐
ardising teacher professional digital practices in Africa. The framework evaluates TDL
in six thematic areas of the teachers’ professional digital literacy practices namely
engagement in instructional design processes; the ability to facilitate and inspire student
learning; innovation creativity; the ability to create and manage effective learning envi‐
ronments; the ability to engage in assessment and communication of student learning;
engagement in professional learning and models of ethical responsibilities; and under‐
standing of subject matter for use in teaching. It is anticipated that as teachers graduate
from the emerging to the transformation levels of digital competence scale, they would
be adequately equipped with the essential digital and information literacy skills to func‐
tion as agents of change towards the development the positive digital culture of schools
[14, 25].

It is, however, suggested by empirical studies and reports spanning across the
period 2007 to 2015 [20, 24] that there is a gap between Teacher Digital literacy and
ICT integration in the schools. We speculate that, despite the intensive Computer
knowledge training programs and bringing technology to schools, the schools have
disparities in SDC that causes some of them to be digitally disadvantaged [10]. Our
article presents the results of a study that explored the role of the teacher’s digital
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literacy (TDL) in determining Digital Divide (DD) in the context of public schools’
digital culture within selected basic schools in Ghana. We searched for answers to
the following research questions:

1. Can the Digital Divide among Ghana’s basic schools be detected based on Schools
Digital Culture (SDC) components?

2. What is the role of Teacher’s digital literacy (TDL) among other SDC components
in determining the DD among Ghana’s basic schools?

3. Which Teachers’ Digital Literacy (TDL) component variables differentiate schools’
Digital Divide (DD)?

2 Methodology

We carried out a survey with 17 schools in urban, semi-urban, and rural locations that
we randomly sampled from a metropolitan region of Ghana. We constructed the survey
instrument from rubrics adapted from the Institute for Capacity Building–UNESCO to
measure TDL and EU rubrics for measuring ICT in schools. In our survey instrument
we explored nine Schools’ Digital Culture (SDC) components namely: Teachers’ digital
literacy (TDL), ICT training, ICT availability, ICT related policy documents, projections
for school ICT use, ICT usages preferences for education purposes, perceived inhibitors
for using ICT, perceived impact of ICT intervention and resources, and ICT usage in
professional practice. We structured TDL variables to elicit responses on teacher profes‐
sional perceptions and competence in ICT resources in relation to their professional
practice, thereby catering for their digital information literacy capacities.

We created the composite variables from questionnaire items related with each SDC
component for each school. Using these composite variables, we clustered schools with
K-means analysis into two groups in respect to Digital Divide (DD). Next, we ran
discriminant analysis to find the important digital literacy components that are deter‐
mining the DD among those school groups. Prior to this activity, we carried out Pear‐
son’s Correlation analysis to establish the relationship between SDC components.
Finally, we used independent-samples T-test to explore which TDL component’s vari‐
ables distinguished the schools to DD clusters.

3 Results

3.1 The Digital Divide Among the Ghana’s Basic Schools Based on School’s
Digital Culture

We identified Two DD clusters with K-means clustering: Cluster 1 (9 schools) consti‐
tuted 52.9 % and Cluster 2 (8 schools) 47.1 %. ANOVA test results in K-means analysis
indicated that the variable, Teachers’ digital literacy (f1), was significantly different
between Cluster 1 (N = 9, M = 2.537, SD = .246) and Cluster 2 (N = 8, M = 1.614,
SD = .301); F = (1, 15) = 48.023, p = .0001.
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3.2 Teacher’s Digital Literacy Determining the DD Among Ghana’s Basic
Schools

We carried out Correlation analysis in an attempt to obtain the general picture of how
SDC components are relating with each other. SDC factors appeared not to be
strongly interrelated: there was no significant correlation with TDL component (f1)
and other components. We found a week positive between ICT related policy docu‐
ments (f2) and ICT usage preferences for education purposes (f6) (r = 0.612,
p < 0.05) and a weak negative correlation between ICT training for teacher’s ICT
use (f3) and Perceived inhibitors for using ICT in teaching and learning (f4)
(r = −0.484, p < 0.05).

To further determine the components influencing the schools’ digital culture, we
ran a Canonical Discriminant analysis using the “enter all independents” method. We
used school cluster membership as the group variable on the following variables:
Teachers’ digital literacy (f1); ICT training (f3); ICT availability (f9); ICT related
policy documents (f2); Projections for school ICT use (f8); ICT usage preferences for
education purposes (f6); Perceived inhibitors for using ICT (f4); perceived impact of
ICT intervention and resources (f7); and ICT usage in professional practice (f5).

The test yielded one discriminant function defining differences between cluster 1
and cluster 2. The function described 100 % of the variance (eigenvalue = 6.848,
r = .934).

A Wilks’s Lambda test had a significant result (λ = .127, χ2 = 21.633, df = 9,
p = 0.010), an indication of the goodness of fit of the function. The group centroids
for Cluster 1 are 2.318, while that of cluster 2 is −2.607. Principal factors influ‐
encing the variation in the clusters are Teachers’ digital literacy (f1) and ICT related
policy documents (f2). The final classification results showed that 100 % of the
grouped case was correctly classified, while 94.1 % of the cross-validated grouped,
were correctly classified.

3.3 Teachers’ Digital Literacy Components Differentiating Schools to DD

We used the independent samples t-test to discover which aspects of Teachers Digital
Literacy (TDL) differentiated schools to DD groups. The TDL component consisted of
Digital literacy (knowledge) and Information literacy (application) practices. Table 1
gives an overview of the results.

We assumed that there were no significant differences in most of the competence
items in the two school groups. The schools in two DD clusters differed significantly
based on IL practices in their schools.
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Table 1. Results of independent-sample test on Teachers’ digital literacy (TDL) component
variables differentiating the schools in DD culture.

School
clusters

N Mean Std. deviation t df Sig. Eta
squared

Teachers are competent in
designing teaching
methods using ICT tools
and resources in their
subject area

1 9 2.22 .667 1.251 15 0.230 *

2 8 1.75 .886

Teachers are competent in
inspiring pupils to learn
using ICTs in their lessons

1 9 2.67 .707 2.407 15 0.029 0.279

2 8 1.88 .641

Teachers are competent in
using ICT resources to
manage learning
environments

1 9 2.56 .726 1.619 15 0.126 *

2 8 1.75 1.282

Teachers are competent in
using ICTs to
communicate about the
learning of the pupils

1 9 2.56 .527 1.798 15 0.092 *

2 8 1.88 .991

Teachers are competent in
using ICT Resources that
support their professional
development

1 9 2.44 .527 1.505 15 0.153 *

2 8 1.88 .991

Teachers are competent in
using ICT Resources to
enhance mastery in their
subjects

1 9 2.44 .726 1.775 15 0.096 0.174

2 8 1.75 .886

Teachers are applying ICT
resources in designing
teaching methods for their
subjects

1 9 2.56 .527 3.004 15 0.009 0.376

2 8 1.63 .744

Teachers are using ICT
resources to inspire the
pupils to learn in their
lessons

1 9 2.78 .667 4.798 15 0.000 0.605

2 8 1.38 .518

Teachers are using ICT in
managing their learning
environments

1 9 2.33 .500 4.615 15 0.000 0.587

2 8 1.25 .463

Teachers are applying ICT
resources in
communicating about
pupils’ learning

1 9 2.44 .527 5.603 15 0.000 0.677

2 8 1.00 .535

Teachers are using ICT
resources to enhance their
Professional development

1 9 2.67 .500 3.796 15 0.002 0.490

2 8 1.50 .756

Teachers are applying ICT
resources to enhance
mastery in their subjects

1 9 2.78 .441 2.606 9.230 0.028 0.312

2 8 1.75 1.035

Negligible Eta Squared (Effect Size)

4 Discussion and Conclusion

We found two school clusters indicating that schools were digitally divided based
on the schools’ digital culture components. The main culture components differen‐
tiating the schools were Teachers’ digital literacy and Availability of ICT policy
documents.
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These results are in accordance with the literature assuming the role of the teacher as a
principal factor in technology adoption and as an agent of change in schools [10, 19–21].
This reinforces the need for teacher digital literacy skills development in schools. In spite
of the intensive ICT training programs and bringing technology to schools [16, 17, 22, 24],
applying ICT in practice had not been achieved its expected level in half of the sampled
schools. Even though technology and training for digital literacy were present and the
teachers claimed that they had digital literacy competences, in digitally divided schools
they seem not to be applying these competences in teaching and professional practice.
Since the availability of school-specific regulations and documents of practising ICT was
another distinguishing factor in digital divide, we may assume that in schools these docu‐
ments were absent. This might have been one obstacle hindering positive ICT integration
culture in the schools. Such documents should certainly be agendas developed in the
participation of teachers themselves. The teacher needs to be empowered by appropriate
schools’ digital agenda to be an agent of digital change in the system.

In the light of these results, we hold the view that Teachers’ digital literacy is a factor
for propelling the successful implementation of ICT integration in teaching and learning
and it cannot be taken for granted [26]. Training for DL and technology availability in
schools are not sufficient for teachers to practice DL with students and in their profes‐
sional practice. In order to address Digital Divide in schools in a way where ICT
resources support teaching and learning, we share the stands of [10, 19, 21], that there
is the need to deploy ICT Resources and equipment, plan the expected digital innovation,
and monitor harmonisation in anticipation of how the innovation of services would
address schools’ digital needs. It is expedient that teachers should be oriented to under‐
stand how to harmonise ICT resources and learning outcomes. However, the schools
are not the same and we cannot even make assumptions based on their locations,
assuming that schools in suburb or periphery would necessarily be digitally divided to
lower group of DD [10]. It is, however, important to acknowledge the role of the teacher
as an essential one, especially in areas where there is pronounced and habitual digital
disparities and where the conflict of traditional and innovative teaching and learning
practices still rages on.

For successful integration of technology into teaching and learning with the intent
of promoting digitally proactive culture, teachers need to be supported in innovative and
proactive ways in the uptake of DL. For example, instead of teacher-focused individual
short DL trainings, provide them with school-based digital turn trainings that involves
simultaneously several teachers, he headteacher, and the ICT specialist in the school.
Encourage this group to revise the situation in their school and proactively trying to
change it. Other approaches could be training teachers for taking ownership of DL
through longer cycles of training where they must try out learned competences with own
students in their schools and report back to the peer teachers participating the training.
In such trainings teachers will actively discover what is possible in their school and can
make changes in their epistemic understandings as well as try to find solutions to the
issues related to DL training in their schools.

Thirdly, since Africa and, especially, Ghana is a developing region. Citizens and
schools will most likely lack the newest devices in everyday life and the teaching process.
Thus, the DL training should focus on those long-term goals that make difference in the
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region, such as embedding DL and IL competence training for entrepreneurship and inno‐
vation using available open software and social technologies.

In sum, we imply on the basis of these findings that there is the need for a framework
to enhance holistic teachers’ DL in the context of other Digital culture components in
the schools. This will offset Digital Divide among schools and create opening for positive
digital cultures. Our future study covers all the regions in Ghana to explore the DL and
ICT culture components in schools for large-scale analysis.
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Abstract. This is a summary of a doctoral research study in progress which deals
with secondary school teachers, and their use of different forms of information
and communication technology (ICT). The particular focus of the study is on the
relationships between various teacher-level, societal and contextual factors, and
the ways in which these factors either support or constrain technology integration
in education. This mixed-method small-scale study was conducted in Latvia and
Estonia. Both countries have tried to make digital competences an integral part
of every school subject, but there are no formal requirements on how subject
teachers should integrate technology into their teaching. As a result, very diverse
attitudes towards ICT and technology usage practices emerge. Part of this study
was conducted as an action research project, and thus the findings have been
utilized in providing recommendations to a group of teachers willing to make
technology a more integral part of their teaching.

Keywords: Secondary school teachers · Teachers’ beliefs · Pedagogic use of ICT

1 Introduction

This doctoral study is about secondary school subject teachers as users of information
and communication technology (ICT). For decades, instructional use of ICT has been
one of the major research streams in teacher studies, and thousands of articles have been
published. However, there are still gaps in our understanding of why some teachers, in
terms of technology use, act like “innovators”, while others are described as “laggards”
[1]. Drawing on the theory of social domains by Layder [2, 3], this study focuses on
some less investigated teacher-level, social and contextual factors which are related the
pedagogic use of ICT. The aim of the study is to analyze how various aspects of different
social domains are related to the ways in which teachers integrate technology into their
practices.

Data for this study were partly collected in Estonia, and partly in Latvia in the course
of an action research project. This project started in 2013 with a group of teachers from
a regional secondary school. The author’s role in the project has been to help the action
research group understand the “status quo” of teachers’ skills, beliefs, attitudes toward
technology, and training needs at different stages of the project in order to develop
recommendations for in-service training. This explains the seemingly wide scope of
aspects that have been examined in this study and reported in five individual papers,
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which are summarized in the empirical section of this paper. The empirical work largely
reflects the issues which were raised by the action research group. Each publication is
aimed at answering more specific questions, but the overarching questions of the
doctoral research are:

• How are various factors stemming from individual, societal and contextual domains
related to teachers’ usage of ICT?

• What is the role of teachers in promoting and mediating the technology use of their
students?

The rest of the paper is structured in the following way: first, the theoretical framework
is outlined, then the national context is provided, and finally an overview is given of the
methodology of the research and empirical work carried out so far.

2 Theoretical Background

The theory of social domains of Layder [2, 3] was chosen as the overarching theoret‐
ical framework for this study. Layder [3] has proposed that the social world can be
understood by looking at four broad domains, which range from micro-level to
macro-level: the psycho-biography of the individual (the self), the situated activity
(everyday interaction, and face-to-face encounters), the social setting (proximate
relations) and contextual resources (institutional and cultural resources). All domains
are strongly interconnected and they interact with each other through power, social
relations and practices.

In formulating his theory, Layder drew on a number of other theories, and in many
ways he has views similar to several social theorists, including Habermas, Giddens and
Bourdieu [3, p. 6–13]. However, Layder’s multi-layered perspective on the agent-struc‐
ture relationship serves as the most useful theoretical basis for doing an in-depth analysis
of the ways in which teachers integrate ICT in their teaching, because the focus of this
study is on teachers as individuals, and the study does not try to make any claims on the
macro level. The theory of social domains, more than any other theoretical framework,
seeks a balance between systems (structures) and actors (individuals) [4], arguing that
structures influence people’s actions, but individuals can change the social structures
they relate to. In addition, placing this doctoral research in the framework of social
domain theory avoids dealing with technological determinism or assumptions about
taken-for-granted benefits of technology. This theoretical framework helps to show that
ICTs do not define teachers’ instructional practices; rather, the application of technology
always depends on the individual teacher’s interaction with technology.

3 The National Context

There are several reasons why Latvia and Estonia serve as interesting cases for studying
teachers and their use of ICT. Firstly, Estonia is recognized internationally as a success
story for its rapid change from a post-socialist country to a modern democracy, and its
considerable investments in educational infrastructure and teacher training. Latvia in
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many ways has made similar progress, especially after becoming a member state of the
European Union in 2004 and gaining access to European structural funds. Secondly,
both countries have striven to make digital skills an integral part of every subject curric‐
ulum [5, 6]. However, there are no formal guidelines on how subject teachers should
deal with the promotion of ICTs and digital skills in their teaching [7]. This means that
teachers can decide whether and how to use digital teaching materials and educational
ICTs in their subjects. As a result, teachers develop very diverse practices of ICT use,
based on a range of individual, societal and contextual factors.

4 The Empirical Part of the Study

4.1 Methods

This doctoral study is largely based on qualitative data collected through semi-structured
interviews with 26 in-service secondary school teachers (16 teachers in Latvia and 10
teachers Estonia) and classroom observations (in Estonia only). In addition, an approach
to data collection was tested to overcome the problem of social desirability in self-
reported measures assessing people’s ICT skills. A small scale study was conducted
with a group of Latvian teachers (n = 10), who were asked to perform a number of
information retrieval tasks online with the search process being recorded by a search
logger and a screen-capturing program. By triangulating various methods of data collec‐
tion, a data set was aggregated which offered opportunities for deep and holistic insights
in the complex interplay between various teacher-level, societal and contextual factors
(see Table 1).

In terms of the limitations of this research, although data sets came from two coun‐
tries and there is a lack of comparative research in the field, this doctoral research did
not aim to examine cross-national differences in the pedagogic use of ICT. This was due
to the small sizes of the samples, which did not allow for any generalization of the
findings.

4.2 Overview of the Individual Papers Comprising the Doctoral Thesis

All together, five individual papers will comprise the final doctoral thesis. The first paper
[8] explores the ways in which teachers have integrated ICTs in teaching humanities
and science classes. Data were collected through classroom observations and two
consecutive interviews with 16 Estonian teachers. The findings indicate that technology
use was strongly related to the teacher’s dominant instructional style [9] and the specific
subject culture [10].

The second paper [11] aims to reveal how various pedagogical beliefs and subject
cultures shape the ways in which primary and secondary school teachers mediate
students’ use of digital technology. Empirical data were provided by 26 semi-structured
interviews with teachers in Latvia and Estonia. The results indicate that teachers mostly
applied mixed approaches to mediate students’ use of technology, and the mediation
approaches were based on teachers’ dominant pedagogical beliefs and subject domains.
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Table 1. Overview of the aspects of social domains covered in the individual papers

Publication Psycho-biography Situated activity Social
setting

Contextual
resources

I Instructional style;
teacher-student-
technology inter‐
action

Subject
cultures

II Teacher beliefs about
the nature of tech‐
nology and the
nature of learning;
teachers’ self-effi‐
cacy

Mediation of
students’ use of
digital technology

Subject
cultures

III Expertise in tech‐
nology use

Student-centered vs.
Teacher-centered
learning

Subject
cultures

IV Achievement goal
orientation;
teachers as
learners about ICT

Curricular
require‐
ments;
high-
stakes
exam
factor

V Computer self-effi‐
cacy

Information retrieval
online; teacher-
technology inter‐
action

In the third paper [12], two cases from the Latvian sample were analyzed from the
perspective of the pedagogy of connection [13, 14] to examine how a teacher of science
and a teacher of humanities promoted students’ digital competences during the course
of teaching the subject. The findings indicate that each teacher promoted different sets
of skills, and they had different motivations for teaching ICT to their students. This paper
indicates that teachers were able to help students to develop various aspects of digital
literacy; however, the teachers were not the main providers of digital competences for
students.

The fourth paper [15] explores relationships between in-service teacher achievement
motivation [16, 17], the practices of technology integration in teaching, and the ways in
which teachers learn about ICT. This paper is based on 26 semi-structured interviews
with teachers in Latvia and Estonia. This study indicates that teachers with mastery goal
orientations had rich repertoires of ICT use and intrinsic motivations to improve their
ICT skills. Teachers with ability-approaches and work-avoidance motivations were
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active users of ICT; however, the former teachers acquired new skills to gain profes‐
sional recognition and demonstrated superior ability in ICT use, while the latter teachers
mainly sought opportunities to learn about available digital teaching resources to avoid
putting effort into preparation for lessons and teaching. Teachers who strove for close
and caring relationships with their students limited their ICT use and showed little
interest in developing their ICT skills, arguing that technologies might make the learning
process “cold” and distant.

The fifth paper [18] deals with a specific aspect of digital literacy – skills of infor‐
mation retrieval – and its relationship to teachers’ perceived Internet self-efficacy. This
narrow focus was chosen based on the argument of Bandura [19] that self-efficacy can
be researched best on the micro-level. Data were collected, first, through 16 semi-struc‐
tured interviews with the action group participants in Latvia. Later a purposive sampling
method was applied based on teachers’ self-efficacy levels, and ten teachers were invited
to do a number of pre-defined online search tasks. The results indicate that the teachers’
perceived Internet self-efficacy did not correlate with their actual search performance.
In addition, teachers with low and high self-efficacy used similar online search strategies.
Teachers over-estimated the difficulty of search tasks before conducting searches.

A summary is provided of the various factors from different social domains [3] that
were analyzed in the five individual papers (Table 1).

As can be seen from Table 1, most of the attention in this doctoral study was on the
individual and situated activity domains, which is related to the aim of addressing
teachers and their uses of technology from the perspective of the individual. In terms of
the research questions that inform the study, answers to the first research question were
provided by the results of all individual papers, while the second research question was
addressed in the second and third papers. However, the particular factors that were
included in the analysis are not exhaustive; rather, each individual article contributes to
providing a broad picture of the complex interplay of micro-, meso- and macro-level
forces that shape the ways in which teachers integrate technology into their teaching.

5 Conclusions

This paper provides a summary of a doctoral research study in progress on secondary
school teachers and their use of technology. The findings of the study have been utilized
in providing practical recommendations to a group of Latvian teachers willing to make
technology a more integral part of their teaching. This research also provides a useful
basis for future studies, with more representative samples and including a cross-national
dimension, knowing how limited the number of comparative studies is on factors that
influence teachers’ use of ICT.
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Abstract. The paper presents a description of IT use by teachers in small primary
and secondary schools in the Czech Republic based on data from 34 schools
participating in the INTERES project. Twenty-nine different areas of IT use were
analysed by the Profile School21 self-evaluation tool in fall 2014. Findings are
not representative but they offer a unique insight into schools with tens of pupils.
Limited resources (human, financial, material, time) in these schools can influ‐
ence their use of IT and contribute to the rural digital divide. The data allow
comparisons of small schools with hundreds of schools that had used the same
tool previously. IT training sessions held at each school and individual mentoring
for teachers were carried out according to the educational needs analysis obtained
by the evaluation tool. Field reports and evaluation questionnaires provided data
about teachers’ competences in small schools and ideas for further training.

Keywords: Digital divide · Education · Information technology · Primary and
secondary schools · Research · Teachers · Touch devices

1 The Digital Divide and Small Schools

There is no longer any need to discuss that information technologies (hereinafter IT)
enhance opportunities in different spheres of life – e-commerce, healthcare, leisure,
networking, business and of course education [1]. However, the use of IT may be limited
by various factors, which can be divided into unavailability of IT (primary digital divide)
and inability to use IT (secondary digital divide) [2]. The digital divide manifests itself
between continents, countries, territories as well as individuals. This paper is concerned
with the territorial aspect as it is focused on the Czech Republic (CR) and the differences
between small and large schools. There are usually smaller primary (and in some cases
also secondary) schools within smaller municipalities, which corresponds to the number
of pupils living in the catchment area [3].

The development of the digital divide can be significantly influenced by the extent
to which IT is introduced into the work of small rural schools. The digital divide is
influenced by the size of a municipality and the correlating characteristics of the
inhabitants, including the level of education of adults and their socio-economic status
[1, 4–6]. Townsend [1] identifies as crucial for the development of the rural digital
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divide the influence of the state on the cost and speed of broadband, and interest in
IT adoption by educational institutions.

Individuals who have an impact on their surroundings, in particular teachers, play a
pivotal role in local situation. “Without teachers effectively applying technological
innovation in this way, there is a real potential for the marginalization of students who
are not prepared to be active participants in the 21st century workforce.” [5] Two prob‐
lems may surface: slow adoption of IT by teachers and insufficient school infrastructure,
the use of time, and defective technology [5]. To eliminate them, continued technology
support (ideally by IT coordinator in the school), instruction to motivate teachers and
classes focusing not on general use of the technology, but rather providing age and
subject specific training are needed. The focus of IT lessons for teachers is nevertheless
often general [6]. According to Sims [4], education must be provided locally, since those
technologically less competent (or motivated to use IT) cannot be satisfied by distance
learning using IT. Therefore, e-learning cannot overcome such barriers as distance from
education centre.

2 Related Studies

As hypothesis of this paper, Rubagiza [7] draws attention to the shortcomings in state
policy of IT use in schools, in particular disadvantaging of certain communities,
including the rural. Differences in the use of IT can be identified not so much among
individual teachers as among schools, which may be influenced by sharing experiences
within an institution, but not beyond [8]. In addition to sharing, a defined IT policy plan
mapping the situation at the school, but serving also as a guide to further development
is relevant [9]. Tezci [10] found that Turkish primary school teachers did not have a
positive view of either the motivational or technical aspects of the use of IT in instruction.
Deficiencies in knowledge were also found in Serbian teachers, but their motivation to
work with IT was high [11]. The use of IT to assist in teaching can lead to developing
various teacher competences. Involvement in a virtual school platform enhances: “peda‐
gogical management, knowledge management, deepening of knowledge; and social,
ethic and legal dimensions, by applying the knowledge and talent management models.”
[12] A mentor can be of significant assistance. Even if accessible only through e-mail,
it is necessary to select a suitable mentor in terms of technical, pedagogical as well as
personal characteristics [13].

In the Czech Republic the number of computers for educational purposes and school
websites at grade 4 and grade 8 are slightly above the EU average (in 2012, the CR
ranked 6-8th among EU28 countries in these indicators) as well as individuals (ages
16-24) who have obtained IT skills through schools (in 2011, the CR ranked 4th among
EU28 countries) [14]. In the EU, school staff still indicate insufficient IT equipment as
the main obstacle. Therefore, both school infrastructure and teacher development
continue to be recommended [15]. Teachers still tend to use IT for preparation, but not
for instruction as such or even “to communicate with parents or to adjust the balance of
students’ work between school and home in new ways” [15]. In the Czech Republic,
[16] broadband is almost ubiquitous in schools; there is zero percent of schools without
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broadband at grade 4 and two percent at grade 8 (cf. Sect. 4). The frequency of IT use
by teachers in lessons roughly corresponds with the EU average. On the contrary, Czech
teachers’ self-confidence in their operational and social media skills is lower than the
EU average at all grades, in particular in social media skills. Czech teachers engaged in
professional development during the past two years more often than the EU average.
However, as far as IT training is concerned, with the exception of training provided by
school staff at grade 4, they are below the EU average in all types monitored. School
support in IT is above average in the CR, 90 percent of pupils attend a school with an
IT coordinator at grade 4 and 8 and more than 60 percent a school with reward for
teachers using IT in teaching and learning. Given the selection of schools and recounting
based on the number of pupils, the results have been affected by large schools to the
detriment of small schools. The IT standard of Czech schools is thus high according to
the survey, but the question is whether this holds for all schools, including the small
ones.

OECD’s (Organisation for Economic Co-operation and Development) TALIS
(Teaching and Learning International Study) survey [17] mapped teacher work and
satisfaction at ISCED (International Standard Classification of Education) 2 level, which
means that teachers in small schools only with ISCED 1 level were completely excluded.
In comparison with the EU survey, lesser participation of teachers in continuing profes‐
sional development was found. Mentoring and sharing within a school is more common
than engagement in professional groups. Most teachers were interested in IT skills for
instruction, coping with pupil behaviour and new technologies at the workplace.
According to the ICILS (International Computer and Information Literacy Study) 2013
survey [18], despite the fact that Czech schools are relatively well equipped with IT in
general, availability of tablets is less prevalent. Twenty seven percent of teachers use a
computer in their teaching every day; 60 percent of them at least once a week. About
half of the teachers are convinced that the use of IT in teaching is not considered a priority
at the school and therefore there is not enough time to prepare lessons using IT. “From
all the participating countries, teachers in the Czech Republic least agreed that IT used
in teaching helps students learn to cooperate with their peers (62 percent, ICILS countries
average 78 percent), learn to plan and organize their work (41 percent, average 65
percent) and that it improves students’ academic performance (53 percent, average 68
percent).” [18] Czech children have learned at school mainly skills falling under the
category of information literacy (e.g. 76 percent searching for information using a
computer and 74 percent assessing usability of information for school work) in compar‐
ison with computer literacy issues (e.g. 16 percent working in a computer network and
13 percent changing computer settings).

Shortcomings of the studies are that they only research at the entire country level,
while small schools are not differentiated and are even excluded from some surveys
(OECD). Even though each such school concerns only a small number of pupils, with
regard to the number of these schools, the results in terms of IT use may differ. This
assumption needs to be verified by research.
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3 Evaluation of IT in Small Czech Schools by Profile School21

The use of IT in schools is viewed as crucial for the development of the entire society
in the Czech Republic. This is evidenced by the current ministerial effort to formalize
the IT strategy in children and adult education. With infrastructure development and use
of IT, evaluation is also in the centre of attention [19]. The Profile School21 tool that
was inspired by similar tools by the Irish National Centre for Technology in Education
(IT Planning Matrix) and BECTA (Self-review framework). It has been tailored to Czech
needs may be used for this purpose in primary and secondary schools. [20] Evaluation
is only the first step; the tool serves also as a guide to increase IT use according to the
school strategy, to enhance cooperation of teachers and to break down the barriers
between the school and its surroundings.

This self-evaluation tool was designed in 2010 and it underwent a standardization
process in the following two years [20]. It makes possible an analysis of the use of IT
in different areas of schools’ activities: management and planning, IT in the school
curriculum, professional education of teachers, integration of IT in the life of the school
and IT infrastructure. The tool uses a four level scale (from beginner to sharing experi‐
ence outside the school) for 29 indicators (listed in Fig. 2). Already in the testing phase,
small schools showed different results in comparison with other schools, e.g. perceiving
the highest level as unattainable.

3.1 Data Collection and Processing

The INTERES project aimed to give teachers in primary and secondary schools touch
devices and to learn them to use the device in teaching and its organization. The Profile
School21 evaluation tool was used to describe the use of IT in all schools in the
INTERES project in October and November 2014. The standardized framework was
updated and, for simplicity reasons, adapted formally (not in terms of content). Schools
were referred to the interpretation of the original tool, when in doubt. The questionnaire
was accessible online and data were analysed using SPSS.

Given the size of the sample, the statistical testing was limited. The results thus
provide a basic description with discussion of the findings based on a larger sample from
2011 [21], even though INTERES participants differ from the cohort from 2011
(predominantly larger schools from kindergarten to higher vocational schools). The
originally planned comparison with current corresponding data was not possible since
the relevant data have not been provided by the National Institute for Education yet,
although their handover was planned for March 2015.

3.2 Research Sample

There were 4,095 primary schools attended by the average of 202.1 pupils registered in
the Czech Republic in school year 2013/2014 [22]. 1,237 schools reported up to 50 pupils
and 546 schools 51–100 pupils. The statistics of pupils in comparison with the INTERES
project is shown in Fig. 1. A similar division of public secondary schools has not been
published. Small schools operate with considerably fewer resources (both financial and
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human) and the use of IT is therefore presumably at a lower level. No survey focusing
on a comparison according to school size is available. Thus, it is one of the main objec‐
tives of this article to provide it.

Fig. 1. Number of pupils in Czech primary schools [22] and all schools in the INTERES project
(categories 700 to more than 1000 pupils are not displayed - number less than 1 percent).

The evaluation focused on all 34 schools participating in the INTERES project. The
selection was thus influenced by the conditions of the grant that contained the requirement
to support schools with up to 200 pupils, in particular primary schools (there are five
secondary schools in the project, thereof three with 163–170 pupils). The reason was
limited possibilities of further education of school staff and lower access to resources [23].
There are 79.4 percent of schools of this size in the INTERES project (compared to 61.5
percent in the population of Czech schools), thereof 47.1 percent of schools have less than
100 pupils. The largest school participating in the project has 505 pupils. Another factor for
selection of the schools was their interest and not being involved in a project call with
another partner. The schools are in different locations, with 4 regions out of 14 represented
in the sample. The survey was in most cases filled in by the head teacher (27 out of 34
schools).

Even though the results are not representative given the size and selection of the
sample, the aim of this paper is to draw attention to the need to evaluate the use of IT
in schools with regard to school size. These findings offer a unique insight into the
situation in small schools (with less than 200 pupils). The obtained data allow comparing
small schools with hundreds of (usually larger) schools that decided to use the same tool
a few years ago. They were also used for the analysis of the needs of educational insti‐
tutions (Sect. 4). The same tool will be used to evaluate the influence of the INTERES
project in June 2015.

3.3 Results

The schools in the project are very diverse in terms of integration of IT into their scope
of activity. Summary results are illustrated in Fig. 2. At the same time, it is not possible
to say that some schools are good or bad in all criteria – even a school with the best
results designated itself as a beginner in some indicators. There was only one school

IT in Small Czech Schools and the Development of Teachers’ 173



that designated itself as a beginner in almost all criteria; other schools used the values
from the lowest to the two top ones.

0 1 2 3 4

school vision
ICT plan

ICT in teaching
recognition of the adopted strategy

systematical solutions to specific edu needs

teachers' understanding
preparation of school educational plan

teachers
pupils

specific edu needs reflected by teachers

involvement of teachers
planning

focus
self-confidence

informal professional development

availability of ICT
use of ICT

methodological support for teachers
school presentation on the Internet

e-learning
connection of school with the outside

projects
involvement of pupils

ICT procurement plan
LAN and Internet
technical support

digital learning materials
level of ICT equipment

software licenses

Minimum Mean Mean CR 2011 Maximum

Fig. 2. Aspects of IT use in schools in the INTERES project. The scale points mean: 1 beginner,
2 first experience, 3 acquiring of confidence, 4 sharing experience outside the school

All criteria reported at least one school at beginner level. The exception with at least
first experience are Internet school presentation, where all schools have already started
updating websites on a regular basis with clear rules, and work with software licenses,
which means that all schools are confident about the legality of all software. The highest
level for most criteria was the maximum level, licenses being an exception again (no
school has an elaborate license policy for both teachers and pupils outside the school),
which shows that they still need assistance in different IT use. The other two criteria
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with level 3 as the highest level indicated were the use of IT in teaching (good practice
is not shared beyond school community) and in project teaching (no projects with the
use of the most appropriate IT and results publishing).

The results show that schools do not feel very advanced in connecting their activ‐
ities with IT. It is an area that requires proaction and sufficient skills of the IT meth‐
odologist at the school supporting other pedagogical staff and implementing or
sustaining e-learning and communication of the school with the surroundings. In
contrast, as far as creation of visions and the ability of teachers to use IT in their
teaching are concerned, the schools reported the highest competence, even signifi‐
cantly outperforming in all indicators of these categories the schools from the
previous survey [23]. This indicates awareness and self-confidence of school
management which is contrasted with the results on the level of real application into
other categories. Under the influence of these results, differences in average results
in the monitored categories according to school size did not manifest (Fig. 3).

Fig. 3. Categories of using IT in schools participating in the INTERES project

Schools indicated different levels for the criteria, mostly showing relatively homo‐
geneous results corresponding to median values. The schools differ most in terms of
equipment. This is the area that the INTERES project should significantly change. If we
compare the results with the previous survey [23], even despite the difference of three
years, schools appear as less advanced in the integration of IT into school life and IT
infrastructure, which is confirmed by the request for intervention by the state (Sect. 1)
This is also an area where the effect of school size is evident (Fig. 3).

4 Development of Teachers’ Competences

Touch devices for 350 teachers in schools participating in the INTERES project were
purchased. A series of five IT training sessions in each school (supplemented with e-
learning and webinars) and individual mentoring consultation were carried out according
to the needs identified in the Profile School21. Field reports and evaluation question‐
naires from each offline and online educational activity provided data about competences
of teachers in small Czech schools and motivation for further training. Upon evaluation
of IT in schools and identifying differences, it became evident that despite numerous
similarities it is necessary to adapt education to the needs of individual schools, which is
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in line with previous evidence-based experience from Czech schools [24]. Teachers at
individual schools are interested in training together and they are often at a similar level,
therefore exclusively individual education is not necessary, but rather the last step for
subject related specifics (see Sect. 2). A detailed description of education in schools will
be prepared and published; with regard to the objective of this paper, only three schools
showing the differences here.

The first group of schools is represented by the Primary School in Nesovice and the
Primary School Ořechov, which have only 5 grades. The school does not have its own
IT technician – he is available upon calling, but teachers avoid communication with him.
Therefore, computers are swamped with malware. Nobody notices that there has been
no WiFi signal for a prolonged period. Nobody, not even the head master knows who
the Internet Service Provider (ISP) is or the speed of the Internet connection, which is
not available to the children. Other small schools are not connected to the Internet, and
there is no WiFi or mobile Internet in the municipality. Teachers perceive IT as some‐
thing alien, they are afraid they may break something. They are unaware of basic IT
routines, for example they are surprised that an unused device is flat after two weeks
without charging. They would welcome a technician’s visit every three weeks to fix
what has been broken. Some schools have no idea that they might participate in projects
that would advance their equipment or are afraid to participate. The mood and motivation
is determined by the head teacher, but motivation for IT is weak since it challenges some
of the deeply rooted stereotypes of teachers who have little time to change them even if
they decide to do so, which is occasionally the case with individuals. Almost all teachers
feel language barriers and any interest is destroyed when a mobile application is not
available in Czech (even when there are only basic words in English). On the other hand,
they show interest when they are given exact instructions as to how to use something in
their subject. It is hard for the teachers to imagine how they might use a transdisciplinary
application in their teaching. An instructor with many years of experience in teaching
their subject inspires trust in them, while an IT expert must try hard to show that he/she
has something to offer to the teacher. They prefer traditional software distribution chan‐
nels. Teacher’s age does not play any role at these schools.

A similar approach has been found at Brno Dance Conservatory. The teachers kept
their distance from IT and there was minimum infrastructure available (just one
computer room for pupils and one computer for teachers in the staffroom), but their
motivation was high. This school with 133 pupils is facing the negative consequences
of formally falling within an unusual category, which does not allow it to participate in
certain projects. Given the school’s orientation, IT is not considered as the most impor‐
tant area for funding. About two-thirds of the pupils leave the school and continue in a
non-dancing environment, but they are unprepared in IT competences.

The last type of school is represented by Deblín Primary School. The municipality
with 966 residents has a school with 194 pupils (most pupils commute from nearby
municipalities). The school is famous in pedagogical circles in the Czech Republic and
serves as an example for a number of other schools. This school has a progressive head
teacher who strives to make sure that all teachers keep up with current IT practices in
teaching and learning. Teachers view this approach as demanding and there is a relatively
high staff turnover rate. Formal pedagogical education of the trainers and their broader
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teaching experience from school is not so important for the teachers; what is much more
important is that the trainers are experts in the topic explained (using a certain device,
for instance) and that they are able to explain it in a way understandable to the teachers
(especially with respect to the level of complicatedness and the use of terms with which
the teachers are familiar).

Despite a number of differences, identical features were also identified among the
schools. The most common was a lack of interest in online education. Even though
e-learning courses and webinars with the same instructors and topics as in the offline
mode were offered, teachers showed little interest (a few individuals from about 350
teachers). In contrast, demand for offline lessons was higher than was feasible within
the project. A more positive feature shared by the schools was interest in using IT in
instruction in a manner that was clearly described by instructors with disillusionment in
case of a limited offer of subject specific applications.

5 Conclusion

The aim of this paper was to provide a description of the IT use in small primary and
secondary schools in the Czech Republic. The findings are not representative research
results, but they offer a unique insight into small schools (usually with tens of pupils).
A more thorough analysis of teacher education with school clustering is planned.
Section 4 brought a preliminary insight into this area. The survey of different aspects of
the use of IT indicates the influence of school size and the need for intervention in
particular on the level of infrastructure and practical use of IT in instruction. On the
other hand, the managers of small schools show increased self-confidence. The results
need to be verified on a representative sample of schools. Nevertheless, it is probable
that small schools use IT in a different way, but tend to be excluded from standard
surveys. It is therefore desirable to focus on their specifics and, depending on the results,
adopt measures that will control the growth of the rural digital divide.

Acknowledgements. The study was funded by the ECOP, INTERES project (no. CZ.
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Abstract. The objective of this paper is to explore the concept of information
literacy in relation to the constant changes in technology, communication
channels and habits. The findings show that new releases of computer programs
(software) and devices (hardware), as well as new models of communication
tools and channels, services, professional measurement devices, and techniques
have a significant role in creating information illiteracy already information
literate people. The findings of this work help to better understand the nature of
the information literacy phenomenon in modern society. On the one hand, the
causes for the accelerating obsolete of skills are linked to technology develop-
ment in general. On the other hand, the causes are directly linked with the
industrial concept of planned obsolescence. This latter concept has a direct
impact on the ever faster obsolescence of skills and information literacy.

Keywords: Information literacy � Information illiteracy � Technology �
Planned obsolescence

1 Introduction

Today’s modern society is characterized by a strong technological progress. This
affects the processes of personal knowledge acquisition and sharing of information
between members of modern societies. This has also arisen as an important issue within
the concept of information literacy using technological skills and knowledge allows
individuals to fully participate in today’s developed society.

A number of technological, economic, political and sociological changes that shape
the world at the beginning of the 21st century give great importance to the concept of
information literacy in general. Thus, information literacy became a necessary mean for
the inclusion of individuals in their social environment at different levels. Moreover,
various segments and levels of involvement in modern society lead to differentiation
and different forms of literacy that enable the approach to these segments of social
activities and that need to be mastered so that the individual is fully included in society.
The literature discusses information technology (IT) literacy, digital literacy, infor-
mation fluency, multiliteracies, transliteracy, media and information literacy (MIL),
cultural literacy, functional literacy, information literacy, voter literacy, work-related
literacy and many others. However, to be information literate, a person must be able to
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recognize when information is needed and have the ability to locate, evaluate and use
effectively the needed information [1]. Thus, information literacy is considered as
knowledge, skills and efficient information practices in human information behavior [2]
including recognition of information need, development of information strategies, use
of information sources, and building of pathways for gaining knowledge, all of which
are deeply connected with IT.

2 Statement of Problem and Objective

It can be said that skill obsolescence is an integral part of technological progress and
that it is natural that some previously necessary skills are no longer needed as people
progress in their careers. Also, it seems that information literacy skill obsolescence has
become more important as jobs have become more demanding and complex. As
technology progresses, this trend is expected to speed up in the coming years. The
question of information literacy skill obsolescence is still rarely explored but some data
exist. For example, Cedefop [3] launched a pilot survey in four European countries that
looked at how many people age 30 and 55 felt their skills were, or were becoming,
obsolete. One of the survey findings was that an average of 16 % of workers across the
four countries believed their skills had become outdated in the past two years due to
technological developments or structural reorganization. The two skills identified as
most affected were speaking other languages and computer/ICT use. Also, around 19 %
of workers age 50 to 55 believed that technological developments had made their skills
outdated in the past two years.

Planned obsolescence in the industry presents policy planning or designing a
product with a limited shelf-life so that they become outdated, old-fashioned or
non-functional after a certain time [4]. Changing technology and innovation, which are
withal one of the bases of planned obsolescence, have become a common economic
category that has a significant impact on business. From the perspective of information
literacy there is a clear problem concerning this concept. After the launch of each new
generation of devices or programs, users must adapt to new options and solutions that
enable access to and exchange of information. It is about permanent changes of existing
programs and new versions of existing devices that users have to get used to again.
Therefore, our paper focuses on the concept of planned obsolescence and its impact on
information literacy. Our objective is to explore the dependency of the concept of
information literacy on the constant changes in technology. We examine the causes of
the constant need to teach information literacy to already information literate people
due to planned obsolescence along with the implications of the current situation.

3 Methodology

We applied a qualitative analysis approach to examine the publicly available data and
literature on information literacy and planned obsolescence. In our synthesis we used a
descriptive method to define the nature of relation between the concept of information
literacy and the constant changes in technology, communication channels, and habits.
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4 Research Findings

In this paper we connect research on current use of ICTs with information literacy. It
can be argued that the fast-paced development of digital technologies and their
applications has had an unprecedented influence on global societies and the world
economy. Furthermore, it is believed that human history has not witnessed another
development in which new technology has so thoroughly penetrated the everyday lives
of international community members [5]. We conclude that almost all contemporary
concepts of literacies, including visual, electronic, and digital forms of communication
and expressions are closely related to technologies. That is why almost all types of
literacies emerged with the introduction of new technologies in the last 15 years [6]. In
the literature there is a more detailed distinction of interrelated concepts of information
literacy, digital literacy and computer literacy. According to this, information literacy
could be related to selection, evaluation and organization of the found information.
Digital literacy is concerned with understanding and using information in multiple
formats from a range of sources via computers while computer literacy refers to ability
to manipulate documents and data via software [6]. The technological basis for the
development of the information society and information literacy has changed signifi-
cantly in recent decades in an unprecedented manner. Considering only the period from
2000 until now, according to data published by International Telecommunication
Union [7], technological progress, infrastructure deployment, and falling prices have
brought unexpected growth in ICT access and connectivity to billions of people around
the world. Between 2000 and 2015, global Internet penetration grew 7 fold from 6.5 %
to 43 %. Globally, 3.2 billion people are using the Internet. However, of 3.2 billion
Internet users, 2 billion are from developing countries. This means that of 7.1 billion
people in the world, 4 billion people from developing countries remain offline, rep-
resenting two-thirds of the population residing in developing countries. Of the 940
million people living in the least developed countries (LDCs), only 89 million use the
Internet, corresponding to a 9.5 % penetration rate. Also, 200 million people in
developed countries remain offline.

Globally, the proportion of households with Internet access at home increased to
46 % in 2015. By end of 2015, 34 % of households in developing countries will have
Internet access, compared with more than 80 % in developed countries. In LDCs, only
7 % of households have Internet access, compared with the world average of 46 %.
Internet penetration in developing countries stands at 35 %; LDCs lag behind by only
10 %. By the end of 2015, there will be more than 7 billion mobile cellular sub-
scriptions, corresponding to a penetration rate of 97 %. Mobile broadband is the most
dynamic market segment: globally, mobile broadband penetration reaches 47 % in
2015, a value that increased twelve times since 2007. Mobile-broadband penetration
levels are highest in Europe and the Americas, at around 78 active subscriptions per
100 inhabitants. Africa is the only region where mobile broadband penetration remains
below 20 %. Fixed-broadband penetration remains at less than 1 % in LDCs. Africa
and the Arab States stand out as the regions with the fewest fixed-broadband
subscriptions per 100 inhabitants, at less than 1 and less than 4, respectively.
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Such great development in ICT enables the expansion of computer literacy. If the
use of Internet as a basic platform for search and exchange of information could be
taken as the indicator of IT literacy, then the above data show that more and more
people are information literate. However, there is still a significant number of those
who do not participate in this way in the digital information age. In the European
Union, while more than a fifth of the population (22 %) have never used the Internet
[8], “regular” (at least once a week) use of the internet in the EU 27 countries increased
to 70 % in 2012. Frequent (daily) use of the internet in the EU27 grew to 59 %,
showing that not only is the proportion of the population going regularly online
increasing but that it is increasingly becoming a daily activity. While the rate of
non-users continued to fall in 2012 (by 2 % since 2011), 22 % of the EU population has
still never used the internet. This means that around 120 million European citizens have
never used the internet. [8]. The EU target of 20 % of citizens shopping online
cross-border by 2015 has been missed. Similarly, the share of SME selling online likely
will remain far below the target of 33 % by 2015. On the other hand, the proportion of
citizens using the internet to interact with public authorities has resumed growth,
reaching 44 % in 2012 after 41 % during the two preceding years [8].

At the same time, the issue of information literacy is gaining importance in
everyday life activities and has been associated with the development of commercial
markets of ICT technologies and applications. There are many different figures on the
mobile applications market, such as smartphones and tablets, the value of which have
reached 11 billion euros in 2012. This represented more than 50 billion downloads and
41 applications per user on average, a 32 % increase over 2011 when the average was
32 applications [9]. Evidence on barriers shows that as internet use increases, an
increasing proportion of those who remain as non-users say that they don’t need it
(47 % in 2012), and/or do not have the necessary skills (35 % in 2012). Access (24 %)
and equipment (26 %) costs are the next most important factors and their importance
has changed little over time. Access has been declining in importance and other factors
such as privacy and security concerns and no broadband availability are mentioned
less. Physical disability remains a less mentioned barrier in the overall population;
however, the share of the disabled in the population is also low. A declared lack of
interest in the internet by non-users could relate to a number of things: lack of
knowledge and skills, a genuine lack of interest, lack of an appropriate offer, not
wanting to report financial reasons or lacking skills [8].

Digital skills are fundamental to an effective use of ICT. In the EU, 67 % of
individuals had some level of computer skills. Thirty-three percent had none of the
defined skills. As such, almost 50 % of the EU population still has little or no computer
skills, defined here as low skills plus none of the defined skills [8]. Looking at what
people do online provides useful insights into the development of online life. Looking
at the types of activities undertaken, email remains the most popular activity on the
internet with 66 % of individuals reporting using it in the last three months. This is
closely followed by “looking for information about goods and services” (62 %) and
then by reading online news or newspapers (45 %). The next most popular activities are
internet banking (40 %), posting messages to social media sites or instant messaging
(40 %), using travel and accommodation services (36 %) buying/ordering goods or
services (35 %), playing /downloading games, images, films or music (35 %), and
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listening to web radio and/or watching web TV (33 %). Less popular activities include
uploading self-created content (26 %), telephoning or video calls (26 %), selling goods
or services (16 %), playing networked games with other persons (10 %), making a
doctor’s appointment (8 %), and creating websites or blogs (6 %). Nevertheless, many
of these activities, too, have seen strong growth over the last couple of years, indicating
that activity online is becoming more diverse [8].

5 The Impact of Obsolescence to Information Literacy

Detailed breakdown of the different types of modern literacy, such as offered by
Kovářová and Zadrazil [6], is not necessary for the purposes of this study since the
information technology is a dominant factor influencing all of the above levels of these
types of literacy. Technological solutions partly follow theoretical conceptual solutions
and, in turn, practical technological capabilities and technical solutions define condi-
tions for development of theoretical and conceptual set up of models of processing of
data and information. In this way, the technologies, through their development, steer us
toward the selection of the available information sources, methods of data
collection/aggregation of information, search methods, ways to store data, how to use
information and ways of presenting data. Furthermore, it is especially important that
technology determines to a large extent the choice of information sources as many
search engines systematically exclude certain sites and give preference to others [10].
Technology also affects the way of selection and technical transfer of information
because transition to a new level can lead to the loss of information and contents that
remain on the old media storage. This results in a reduced possibility of seeking and
using data and information. Due to its heavy dependence on ICT, it can be concluded
that the current Information Society cannot be “Information” without IT [6].

Therefore, this paper focuses on the concept of planned obsolescence and its impact
on information literacy. Obsolescence can be defined as “a decline in the value of
materials or equipment before the natural occurrence of deterioration”; they do not
expire for reasons of physical wear but for reasons associated with the advancement of
technology, changes in behavior, fashion, and so forth. [11]. As mentioned before,
planned obsolescence or built-in-obsolescence in the industry presents policy planning
or designing a product with a limited shelf-life so that they become outdated,
old-fashioned, or non-functional after a certain time [4]. Planned obsolescence is
usually divided into two main types: technical obsolescence and psychological obso-
lescence. In the first case, it is about objective material reasons for the replacement
product prior to consumer expectations and in the second case it is about suggested
intangible reasons for an earlier replacement of functional products. Planned obsoles-
cence, as a proven concept of increasing sales, today permeates contemporary pro-
duction, culture and civilization in general to the extent it became a generally accepted
principle. Changing technology and innovation, which are withal one of the bases of
planned obsolescence, have become a common economic category that have a sig-
nificant impact on business. In a recent study by PricewaterhouseCoopers on business
trends that included 1,344 top managers of the world’s largest companies, the issue of
changing technologies or the technological advances were rated by 81 % of managers
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as the most important trend that will most affect their business in the next five years
[12]. The concept of planned obsolescence associated with rapid changes in technology
and the product has very complex consequences that affect the general economic
development and have a significant impact on social conditions. While the positive
sides of this concept are associated with providing jobs, developing innovation and
technology, facilitating access to a wider range of customers to the many products and
services, there are also negative aspects of planned obsolescence. They are reflected in
the rising costs for customers regarding product acquisition and maintenance, signifi-
cant credit indebtedness of the majority of population, the loss of jobs in certain service
segments, deterioration of certain industry segments in some regions due to uncom-
petitiveness, rising unemployment, rapid depletion of natural resources, rapid increase
of environmental pollution, and the emergence of geopolitical crises due to struggle for
resources [13].

From the perspective of information literacy there is a clear problem concerning
planned obsolescence that leads to information illiteracy. The concept of information
illiteracy can be defined as lack or significant reduction of information skills of indi-
vidual related to fulfilment of his/her information needs. The market of computing and
communication products and applications is particularly dynamic. After the launch of
each new generation of devices or programs, users must adapt to new options and
solutions that enable access to and exchange of information. It is about permanent
changes of existing programs and new versions of existing devices to which the users
have to get used again to work. It was noted that, globally, most widespread operating
systems (OS) change on average every 5 years [14] along with continuously added
patches while specialized applications are much more frequently submitted to change,
almost every few months. Planned obsolescence leads to the replacement of equipment
or product before it reaches its real functional obsolescence. For example, in April 2014
Microsoft ended its support services for its popular operating system (OS) Win-
dows XP. One can increasingly read the claim that Microsoft’s move is yet another
example of a company adopting a business strategy of planned obsolescence. This
debate is fueled by the fact that, at present, Windows XP users still account for a market
share of almost 30 % [15]. In order to achieve higher earnings, the producers encourage
buyers to purchase new products faster using planned innovation and changing models.
Thus, the existing versions of devices such as laptops and smartphones as well as their
software and applications are changing every few months. Web-enabled services saw a
3 to 5 year time-to-obsolescence 15 years ago compared to perhaps 14 to 18 months
today. Time-to-obsolescence for a mobile-first web services innovation today is
probably only 12 months. Time-to-obsolescence seems to be occurring faster as time
itself progresses [16].

New software is often carefully calculated to reduce the value to consumers of the
previous version. This is achieved by making programs upwardly compatible only; in
other words, the new versions can read all the files of the old versions but not the other
way round. Someone holding the old version can communicate only with others using
the old version. It is as if every generation of children came into the world speaking a
completely different language from their parents. While they could understand their
parents’ language, their parents could not understand theirs. The production processes
required for such a strategy are illustrated by Intel. This American semiconductor firm
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is working on the production of the next generation of PC chips before it has begun to
market the last one [17]. Due to accelerating purchasing of new devices, customers
after a year or two have to renew their existing knowledge or adopt completely new
practical knowledge on the use of new devices and programs to continue to participate
in the exchange of information. Otherwise they would not be able to access information
easily or participate in their exchange. Namely, in relatively short time, in the early
years of the 21st century, the Internet shifted from Web 1.0 to the Web 2.0. The Web
2.0 application has changed how people deal with the media and handle information,
with user-generated content entering the mainstream media. Media users become
“prosumers” with Web 2.0 acting as a “read-write Web” from which a wealth of “we
media” such as YouTube, Twitter, Facebook, Wikimedia and other social networking
sites has emerged [18].

Many portals today use social networks for informing their users and for sharing
information with them. This facilitates the exchange of information among users and
enables the performance of business or other transactions through social networks and
similar platforms [19]. In the science community, there also arises new channels of
official distribution of scientific information, new ways of publishing journals, and new
ways of informal communication between researchers and to the general public [20].
Therefore, those users who do not keep pace with new products and services are in
danger of falling behind and not being able to access the changed information sources
as well as changed channels of communication. If one does not follow the dynamic
development of equipment, software, and services, his/her ability to independently seek
and collect and disseminate information in the digital age will be significantly reduced
in two to three years. In other words, frequent change of equipment and programs,
largely because of the actual planned obsolescence, is part of the reason why already IT
literate people become semi-information literate and then, with further development
and increasing setback, they become information illiterate.

With the increasing reliance of social development on computer technology as well
as with new programs and changed information solutions, the value of the former or
current way of organizing information knowledge will be gradually lost as it is going to
change in the near future. For the individual, knowledge of some information sources
loses its value as they will physically and virtually disappear or otherwise become
unavailable or will change in a different way and lose importance. It can be argued that
digital skills are increasingly needed throughout the workforce as a complement to
existing jobs and for the new jobs that are being created. It has been suggested that
soon 90 % of jobs will require digital skills [21]. That is why the problem of rapid
obsolescence of information literacy due to planned obsolescence is even more sig-
nificant. It makes inclusion of different user groups such as the elderly or socially
marginalized groups in their private and professional life even more difficult.

There often is a special technical problem of planned obsolescence as well as
obsolescence of technology in general that disables access to data stored on old media
[14]. In this way, the development of technology also reduces the information literacy of
individuals and the access and the possibility of using the information. Further devel-
opment and application of new technology will not solve the problem but will probably
deepen it. For example, scholars have warned of the negative consequences of
“Googlization,” a state in which it is so convenient to go online and search the Web that
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people no longer feel the need to memorize things. Heavy search engine users will suffer
from memory loss and may also ultimately find themselves unable to read long, in-depth
articles [18]. All these changes lead to challenges originating from frequent ICT changes
that cannot be considered just a generational issue. These technologies possess cognitive
characteristics that make learning them a non-trivial effort. Frequent changes currently
witnessed add another layer of difficulty with almost constant knowledge obsolescence
and knowledge update requirements [22]. ICTs will play an even more significant role in
the post 2015 development agenda and in achieving future sustainable development goals
as the world moves faster and faster towards a digital society.

6 The Expected Growth of Information Illiteracy Risk

As Lee [18] suggests, it is predicted that by 2016 the world will enter the Web 3.0 era
which will feature a semantic Web. Super computers will help us analyze all kinds of
online information while providing personal services. In the near future, the search
engines within the Web will comprehend not only the keywords but also the specific
meanings of our requests. The computer will use artificial intelligence (AI) to draw useful
suggestions and solutions for us from databases, at which point going online will be very
convenient through mobile devices. People will be closely linked to the Web. Thus, the
Internet will play an increasingly dominant role in our work and lives [18]. The first
challenge will be to master the ICT skills needed to take advantage of the new tech-
nologies [18]. In the Web 3.0 age, a person will need to acquire new competencies and
skills to maintain critical autonomy and avoid succumbing to the manipulations of new
technologies. Moreover, people must discover how to overcome digital divides to ensure
that they will not be deprived of opportunities to fully participate in the digital world [18].
Citizens in urban or rural areas in developed or developing countries will be connected by
a global village. Marginalized groups such as persons with disabilities, migrants, ethnic
groups, poor families, and the less educated are also global citizens, all of whom deserve
equal opportunities to join and contribute to the future knowledge societies. It is important
that every global citizen receive training in the 21st century competencies, especially
media information literacy, in which ICT skill training is a key component [18].

So one can say that the development of the application of information technology
will speed up and draw wider and deeper into all segments of society and personal life.
In relation to this, it will be increasingly more important to be information literate to be
able to participate in life in a developed society. Since the adoption of different digital
and IT skills will be all the more needed, it is reasonable to assume risk that a large
number of people will have difficulties to follow up with the development and appli-
cation of new technologies. Planned obsolescence of software and ICT equipment will
only further complicate their situation. These problems will be even more pronounced
for people in countries that are lagging behind today. On the one hand, industrial
products may become more accessible because of the concept of planned obsolescence,
which enables lower prices of new devices. On the other hand, frequent changes in
technology and the rapid obsolescence of necessary information knowledge and skills
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that make information literacy will prevent their full inclusion in the digital world.
From that perspective, it can be said that the concept of planned obsolescence becomes
an agent of achieving competitive advantage in a globalized world and allows the
setting-up of digital barriers between developed and developing countries.

In the area of uneven development and technology distribution, significant risk for
the development of future digital society is hidden. The uneven development of society
will sooner or later cause the instability of the social system. It is difficult today to
consider all future consequences of social instability but for political decision-makers it
is one more risk. It is therefore necessary to pay greater attention to the ever faster
obsolescence of skills and information literacy, in other words the creation of infor-
mation illiteracy. It is starting to happen not only in developing but also in developed
countries. Long-term information illiteracy, which disables individuals or groups for
active exploitation of digital society benefits, can probably bring social, cultural, and
political instability and cause the internal collapse of the political system, both in
developing and developed countries as well.

7 Conclusion

All forecasts indicate that the developed world will rely even more on wider use of
computer technology. Thus, it will significantly affect the personal and professional lives
of individuals and the various social groups as well. Even now it is required that people
constantly adapt and acquire new skills if they want to stay information literate. Those
who fail for any reason become less and less information literate or soon even illiterate.
The reason for this is the increasing reliance of developed societies on information
technology. The nature and the concept of planned obsolescence introduced significant
changes in the way how to physically and virtually maintain the information, how to
access the information, and how information is exchanged as well as the changes of the
reasons why someone will do those things. Only the information literate people will be
able to actively and fully professionally and personally participate in social life. Those
with low literacy skills, who become information semi-literate or entirely illiterate, will
probably be more or less excluded from most social processes. Lifelong learning pro-
grams are unlikely to be able to allow anyone to be permanently up-to-date with accel-
erating technological changes. Nor will all individuals be able to effectively use such
programs due to other personal reasons including aging or illness.

There is a risk of unequal development of information technology that will increase
the digital gap between the information-literate and illiterate population. Due to the rapid
development of technology and its planned obsolescence, the problem of accelerate
reducing of information literacy occurs even within the population in developed coun-
tries. Such a phenomenon that reduces the possibility of active participation of individ-
uals in social processes, sooner or later can lead to a social system instability.
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Abstract. Reports on a survey of ‘copyright literacy’ amongst over 600 UK
librarians and related professionals. The study followed reform of UK copy‐
right legislation in 2014. It aimed to provide comparative data to other coun‐
tries participating in the survey. Bulgaria, Croatia, France and Turkey have to
date presented data. Ten countries participated in the second data collection
phase. Findings suggest that levels of copyright literacy amongst UK librar‐
ians is relatively high, however respondents wanted more education and
training. Approximately two thirds of institutions had a copyright policy and
a named individual dealing with copyright queries. Almost all respondents
believed copyright should be included in the professional training and educa‐
tion of librarians. The findings suggest copyright literacy levels in the UK
compare favourably to other countries. However there is a need to increase
confidence and knowledge of copyright issues in the sector. Further qualita‐
tive research is recommended.

Keywords: Copyright · Digital literacy · UK · Continuing professional
development · Copyright literacy

1 Introduction and Background

The Copyright Literacy Survey was developed in Bulgaria1 and findings from four
countries (Bulgaria, Croatia, France and Turkey) were presented at the European
Conference of Information Literacy in 2014 [1]. The project was extended in 2014 and
the UK was one of ten countries that took part in phase two of the study. The survey
was distributed in the UK in December 2014 to gather data from librarians and those

1 The Survey results from the project “Copyright Policies of libraries and other cultural institu‐
tions”, financed by National Scientific Fund of the Bulgarian Ministry of Education, Youth and
Science, Contract № DFNI-К01/0002-21.11.2012 and led by Tania Todorova from State
University of Library Studies and Information Technologies, Sofia, Bulgaria.
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working in related cultural heritage organisations, such as galleries, archives and
museums. In 2014 there had been several significant changes to UK copyright law,
including several new exceptions of relevance to librarians and those working in related
sectors. It was therefore timely to conduct the survey but also to allow further cross-
country comparisons. This paper provides a summary of the key findings and compares
levels of UK copyright literacy with other countries.

In the UK there is an active copyright community in the library and archives
sector. The Chartered Institute of Library and Information Professionals2 (CILIP)
convene LACA3 (Libraries and Archives Copyright Alliance) which lobbies the UK
government and European Parliament on copyright matters. CILIP organises an
annual copyright briefing for the sector and training is offered by library organisa‐
tions and private consultants. In higher education there is a lively online community
supported by an email discussion list (LIS-Copyseek). Universities are also repre‐
sented by the Universities UK Copyright Working Group, which negotiates sector-
wide licensing with bodies such as the Copyright Licensing Agency (CLA4) and the
Educational Recording Agency (ERA5). The authors are involved in several groups
and wanted to investigate how copyright literacy levels in the UK compared to other
countries.

There is little previous research examining copyright knowledge in the library and
information profession. A study of the copyright knowledge of academic librarians was
undertaken in Kenya [2]. This study recognised the growing role for librarians to educate
others about copyright issues. A study of archivists’ knowledge of copyright was carried
out in Canada [3]. In the UK, a survey by Oppenheim and Woodward [4] is of greatest
relevance, investigating copyright advice and guidance services offered by UK libraries.
47 respondents completed the survey, mainly from the academic library sector. The study
investigated levels of confidence amongst librarians when answering copyright queries.
It found they were generally fairly confident in handling queries, and they often had back
up in the form of colleagues, lawyers or external staff. Many librarians were giving advice
to people within their organisation and more than half of the respondents ran training
internally. It was clear that copyright was an addition to many librarians’ substantive
roles, and understanding and managing licensing schemes contributed significantly to
their workload.

2 Methodology

In order to facilitate cross-country comparisons the survey instrument devised by the
Bulgarian researchers was used in the UK with only minor amendments. It was distrib‐

2 http://www.cilip.org.uk/.
3 http://www.cilip.org.uk/cilip/advocacy-awards-and-projects/advocacy-and-campaigns/

copyright/laca-libraries-and-archives.
4 http://www.cla.co.uk.
5 http://www.era.org.uk/.
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uted online using the open source survey tool: LimeSurvey. The survey included closed,
half-open (through applying 5-degree scale of Likert) and open questions.

The survey investigated the knowledge and awareness of the respondents on copy‐
right issues. It explored attitudes towards the development and application of copyright
policies in library and cultural institutions. It examined attitudes towards formal copy‐
right education and CPD, for example in library or archival professional qualifications.
Finally the survey gathered demographic information including the educational and
professional experience of the respondents.

The survey was open throughout December 2014 and promoted via email discussion
lists and social media. The authors targeted copyright specific discussion lists, those
related to information literacy, as well as discussion lists for school, public and govern‐
ment librarians. The survey was promoted on the UK museums, archives and galleries
copyright list. The aim was for broad coverage, to collect data from the profession as a
whole, and not just from those with specific responsibility for copyright. In total there
were 613 respondents to the survey, of whom 417 completed all questions. Because no
questions were mandatory each question had a different number of respondents. There‐
fore figures are given as percentages of total responses for each question with the total
number of responses stated in each figure.

3 Survey Findings: Demographics

The survey collected demographic data on respondents including gender, age,
highest qualification and sector of work. Of those who completed this question 76 %
were female and 24 % were male. The age of the respondents was clustered in the
30–60 age range with 25 % between 30–39, 28 % between 40–49 and 32 % between
50–60 years of age. Eight percent of respondents were younger than 30 and just 7 %
were over 60.

The majority of respondents (63 %) recorded their highest educational qualification
as a master’s degree which is fairly unsurprising. 52 % of respondents had a qualification
in library or information studies. The majority of the respondents who completed the
survey were librarians and many worked (57 % of the total responses) in the academic
library sector as per Fig. 1.

The survey also examined the experience of the respondents, asking how long they
had worked at their current institution. More than half of the survey respondents had
less than 10 years’ experience at their institution, although the survey didn’t ask how
many years total experience they had in their profession. There was a high level of
interest in the survey with over 100 respondents providing their email addresses to be
kept informed about the results.
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Total responses = 419

Fig. 1. Type of institution worked for

4 General Knowledge and Awareness of Copyright

The survey included 10 questions to ascertain the general level of knowledge and
awareness of a variety of copyright issues. Respondents were asked about their famili‐
arity with copyright and intellectual property rights (IPR) issues (see Fig. 2). The survey
used a five point Likert scale for these questions, from extremely aware, through to not
aware at all. Most people (40 %) described themselves as ‘moderately aware’ of copy‐
right issues. 27 % were ‘somewhat aware’ while 17 % said they were ‘extremely aware’.
Just 3 % of people were ‘not aware at all’ of copyright and IPR issues.

Using the same scale, respondents were asked about their knowledge and awareness
of the following issues: Copyright law at a national and international level; Copyright
related institutions at a national and international level; Collective rights organisations;
Experience of clearing rights.

The findings (see Fig. 3) showed that respondents were most familiar with UK
copyright law, with 58 % either extremely or moderately familiar. Meanwhile 46 % were
extremely or moderately familiar with UK copyright institutions. International copyright
law and international copyright organisations were clearly the two areas where respond‐
ents had least knowledge. More than half of all respondents were not at all, or only
slightly familiar with clearing rights. Finally, knowledge of collective rights manage‐
ment and organisations such as the CLA and the ERA was fairly evenly spread. Slightly
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more than half of all respondents felt they were not at all or only slightly aware of this,
whilst 28 % were extremely or moderately aware.

Fig. 2. Awareness on IPR/copyright issues

Fig. 3. Familiarity with copyright framework
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The second question asked about familiarity with topics such as Creative Commons
licences, fair dealing, open access, licences for electronic resources and issues related
to e-learning (see Fig. 4). Knowledge of licensing in their own institution, licensing of
digital resources, fair dealing and Creative Commons were all areas where many
respondents were extremely or moderately knowledgeable of the issues. Open access
was another issue that almost half (44 %) of respondents said they were extremely or
moderately aware. Copyright and e-learning was an area where there were mixed levels
of knowledge. For example, 34 % of people were moderately or extremely familiar with
the issues, but 46 % were either not at all or only slightly aware. ‘Copyleft’ was also a
term that many (60 %) were not familiar with.

Fig. 4. Familiarity with licences, exceptions and related copyright issues

The survey asked about familiarity with digitisation issues, out of print works, public
domain and orphan works. Digitisation was an issue that almost half (49 %) of respond‐
ents were extremely or moderately aware of. Levels of awareness of out of print works,
dealing with public domain materials and orphan works split the respondents almost
equally.

The survey also asked respondents where they went to get information about copy‐
right issues. Websites and colleagues were by far the most frequently cited sources of
copyright information. Books were also an important source as were professional bodies
and email discussion lists such as ‘LIS-Copyseek’.

The survey investigated levels of interest in copyright initiatives from national libra‐
ries or professional associations such as CILIP or LACA. The survey suggested that
most people (56 %) were moderately or somewhat interested in these. Quite a high
proportion of respondents did not answer this question and only 19 % said they were
extremely interested.
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The survey asked if there was a national strategy for copyright in the UK and there
was uncertainty in this area – 49 % of people did not know if this existed. It also tested
people’s understanding of UK copyright law at a deeper level asking them if the national
legislation included: Duration of copyright protection; Exceptions for private use,
educational, scientific and research purposes; Exceptions for libraries, educational insti‐
tutions, museums and archives; Rights for librarians to provide modified copies of works
to serve the needs of visual impaired patrons; Orphan works (e.g. compulsory licence
or limitation of liability). Figure 5 shows that people had the greatest knowledge about
the provision for duration of copyright, but that new provisions such as the UK’s orphan
works licensing scheme were less well known as only 62 % knew these existed.

91% 87% 84% 80%
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Which of the following is included in your national copyright legislation?

Total responses =  445

Fig. 5. What is included in national copyright legislation

Awareness of international copyright initiatives, such as the work of IFLA, are
clearly less widely known in the UK with only 25 % of people being aware of these.

The final question in this section asked people whether they agreed with four state‐
ments about global copyright policy: 91 % of people agreed with the first statement that
library and cultural heritage services should comply with copyright legislation. 87 % of
people agreed with the second statement that the World Intellectual Property Organi‐
zation (WIPO) Treaty to Facilitate Access to Published Works for Persons who are
Blind, Visually Impaired, or otherwise Print Disabled was an important achievement.
75 % agreed with the third statement that WIPO should define better exceptions and
limitations to copyright in the digital environment. 61 % agreed with the statement that
worldwide harmonisation of exceptions and limitations to copyright for libraries and
archives is necessary.

5 Copyright Policy at an Institutional Level

The survey explored copyright issues and policies at an institutional level and responses
to these are summarised in Fig. 6. Almost all institutions owned resources protected by
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copyright and related rights and the majority of respondents (76 %) thought institutional
copyright policies are necessary for libraries and cultural institutions. However a number
of people were uncertain about this and when asked if they had an institutional copyright
policy or internal regulations, only 63 % said they did. Interestingly nearly a quarter of
people (24 %) who answered the question were not sure if their institution had a copyright
policy.

Fig. 6. Copyright policy at institutional level

64 % of respondents said there was a specific person in their institution responsible
for dealing with copyright issues; 20 % said there was not, and 16 % did not know.

6 Copyright and Education

The survey asked about the need for copyright and IPR in formal education and
continuing professional development (CPD). In both the cases almost all respondents
(over 90 %) felt copyright and IPR issues should be included in the curriculum.

The survey asked which topics should be included in education and training. These
two questions were free text boxes and the comments were analysed and categorised
into discrete topics to indicate areas of commonality in the wide range of responses.
Over 60 discrete topics were identified from the data. Table 1 shows the 15 most
frequently cited topics for formal LIS education (Q1) and CPD (Q2).
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Table 1. Copyright and IPR topics required in the education of LIS and related professionals and
continuing professional development

Topic /Issue Q1 Frequency Q2 Frequency Sum
Overview of UK copyright legisla‐

tion
68 48 116

Recent updates to the law 6 67 73

Copyright exceptions/relation to
licences

43 23 66

Practical application of copyright
law

34 30 64

Digital copyright/copyright and the
internet

33 20 53

Creative Commons/copyleft 31 15 46

Fair dealing 27 16 43

Specific Licensing schemes e.g.
CLA, ERA

27 15 42

As per previous answer – 41 41

Exceptions for libraries 24 15 39

Open access and institutional repo‐
sitories

23 15 38

International copyright law 20 14 34

Licensing of digital resources 20 13 33

How to protect IP 16 17 33

Copyright of specific types of works
e.g. images, music, unpublished
works

21 9 30

Fewer people answered the second question and 41 people said that all the same
topics should be included in CPD. In both cases people wanted an overview of UK
copyright legislation and practical aspects of copyright that might relate to their job
However there are key differences. An understanding of recent updates to the law was
the most frequently cited topic for CPD.

The survey asked about preferences for delivery of CPD. and training courses were
the most popular (cited by 85 % of respondents), with online resources the next popular
(cited by 82 % of people). Distance learning or e-learning was another popular choice
(80 %).
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7 Comparisons with Other Countries and Discussion

There are some interesting comparisons between the UK and other countries. Levels of
copyright literacy appear to be higher in the UK with 57 % of respondents being either
extremely or moderately aware of copyright and IPR issues compared to 32 % across
Bulgaria, Croatia, France and Turkey.

In relation to copyright policies within institutions, the earlier study found that 76 %
of institutions believed they had resources protected by copyright, compared to 96 % in
the UK. Meanwhile 84 % of non-UK respondents thought institutions should have a
copyright policy, yet only 34 % reported having one. In the UK 63 % of institutions have
a copyright policy, and yet only 76 % think they should have one. The greater likelihood
that UK libraries have a copyright policy seems to have led to a greater level of ambiv‐
alence about their necessity. Perhaps the most interesting cross country comparison is
that only 15 % of institutions surveyed in Bulgaria, Croatia, France and Turkey had a
person responsible for copyright whereas in the UK this figure was 64 %.

With regard to copyright education 71 % of respondents in Bulgaria, Croatia, France
and Turkey thought it should be included in undergraduate curricula for LIS professio‐
nals. In the UK this figure was over 90 %. Unfortunately no comparative data on the
topics that respondents thought should be included were available at the time of this
study.

The survey asked mainly closed questions and the highest number of respondents
came from university librarians who are more likely to have an individual with respon‐
sibility for copyright. The findings suggest those in other sectors, for example, school
librarians are less confident. However, copyright expertise is recognised as valuable and
librarians want more copyright content in professional qualifications and CPD. This
paper focuses on the quantitative data, but the qualitative data about copyright education
suggests many professionals are anxious about dealing with copyright queries. There
were also several questions where people chose not to answer or were uncertain,
suggesting that terminology could be confusing. The survey suggests international
copyright issues and changes to UK law have made professionals anxious to keep up-
to-date, but further research is required.

8 Conclusion

This paper provides a summary of one of the most wide ranging surveys of copyright
knowledge amongst librarians and related professionals. To date, of all the countries
participating in the survey, the UK provided the largest response rate and the researchers
intend to undertake further research to gather more qualitative data. The survey found
that levels of copyright literacy are generally good, but that there is a need for additional
training and support. The limited qualitative data suggests that support should focus on
developing confidence amongst librarians who feel they are grappling with an increas‐
ingly complex international copyright regime.
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Abstract. Copyright literacy in Finnish libraries, archives, and museums was
studied by a web survey as part of a multinational research. The study focused
on the awareness concerning national and international copyright legislation and
institutions, regulations concerning different aspects of copyright, and sources of
copyright information that the respondents would use. 156 completed ques-
tionnaires were returned, representing different kinds of memory institutions.
The informants were mostly experienced information professionals who were
moderately well aware of national legislation and copyright institutions, whereas
they were less familiar with respective international regulations. Copyright
issues are already and will be in the future even more relevant part of infor-
mation professional’s expertise and this is emphasized by the need to educate
students in this respect.

Keywords: Copyright related literacy � Libraries � Copyright regulations

1 Introduction

Digital technology, involving changes in information formats, enables new ways to
download, copy, and reuse creative content [1–3]. While web attention may delight the
original creator, the utilization of the work in other contexts may not be the purpose of
web publishing, at least not without permission. One objective of libraries, archives,
and museums is to enable access to publications but this should be done without
violating the copyright of the creators. In cultural institutions copyright literacy is a
relevant part of professional expertise as information professionals face complicated
intellectual property and copyright issues [1]. Literacy is defined as competence or
knowledge in a specific area [2].

Finland is known for its comprehensive library network with 198 scientific and 790
public library units that, in 2014, received 61 million personal and over 50 million web
visits in a country with 5.4 million inhabitants. Public libraries provided over 90
million loans and scientific libraries provided 2.9 million. Use of technology and
information networks is effective. FinELib is a consortium of Finnish libraries and
other relevant institutions that acquires international electronic resources, such as sci-
entific journals, centrally on behalf of its member organisations. There are more than
1000 museums in the country, of which 300 are professionally managed and open all
year round, and receive more than 50 million visits in the museums. Besides the
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national archive, there are nine provincial and numerous private archives in Finland.
The National Digital Library brings libraries, archives, and museums together to build a
system that provides easily available materials and services and secures the long-term
preservation of digital materials for future generations. [4–8].

The purpose of our paper is to study the copyright literacy in Finnish libraries,
museums, and archives. This study is part of a multi-national research, the survey
instrument of which has been prepared by Dr. Tania Todorova, State University of
Library Studies and Information Technologies, Bulgaria. In this study we posed the
following research questions:

1. What copyright issues are familiar for the respondents representing Finnish
libraries, archives, and museums?

2. To what degree are there differences with regard to the familiarity with copyright
issues between the representatives of libraries, archives, and museums?

3. What information sources do informants use to seek copyright related information?

2 Background

Copyright gives an artist or other creator the legal right to decide how the created work
can be used after being published [3, 9]. The purpose of copyright laws is to provide a
balance between the rights of creators to earn living from their work and the “public
interest” of accessing their work [10–12]. Copyright concerns almost everything that
has been published on the Internet. Exceptions to this are, for example, public domain
materials and fair use that allows teachers to use creative works for educational pur-
poses. It is also a good practice for educators to credit the sources they have used and
provide a web link to them [10, 11].

Copyright literacy can be defined as the ability to identify copyright-protected
materials, navigate fair use and fair dealing, obtain permissions and licenses where
necessary, and recognize infringement of copyright law [13] but also to recognize
respective information needs. The Information Literacy Competency Standards for
Higher Education [14] include the understanding the economic, legal, and social issues
surrounding the use of information and its ethical use.

Copyright literacy of LIS professionals has been previously studied by Todorova
et al. in a multinational survey [1]. Their main findings were that the level of
knowledge and the awareness of respondents about copyright topics were not satis-
factory but a majority was in favor of including copyright related issues in LIS edu-
cation and continuing education programs. In different countries (Bulgaria, Croatia,
France and Turkey) there were differences between the self-rated awareness levels of
respondents but they were interested in the initiatives of the international and national
professional associations on copyright issues.

3 Research Materials and Methods

We conduced this research as a web survey using a LimeSurvey instrument, basing the
questionnaire on that of Todorva et al. [1]. The questionnaire was sent in Finland to 71
scientific and special libraries, to nine national and regional archives, 66 museums, to
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relevant departments of the ministry of education and culture, and to 20 regional
libraries that were asked to forward it to the 291 municipal libraries. We asked the
informants questions about their familiarity with copyright law and institutions, open
access, copyright regarding digitization, and copyright policies.

Respondents answered the questionnaire between November the 25 and December
15, 2014. We received 274 responses, about two thirds of which were completely filled.
Therefore, in the results the number of answers varies from 156 upwards. Nevertheless,
the results illuminate varying awareness and interests concerning copyright regulations.
We conducted the statistical data analysis with IBM SPSS Statistics Data Editor. We
studied free comments following a qualitative approach.

4 Results

Of the respondents, 123 were women and 33 were men. Half (49 %) of the respondents
were younger than 50 years and 25 % younger than 40 years old. 69 % (108) of
informants held a master’s degree, 13 had a bachelor (8 %), 12 doctoral (8 %), and 23
(15 %) some other degree. Sixty-two percent of informants had more than 10 years of
work experience.

Ninety nine of the informants represented different kinds of libraries (68 %), 33
museums (21 %), 10 archives (6 %) and 14 other institutions (5 %) such as the national
broadcasting company or public administration. In the analysis, the group “other” also
includes institutions where there was only one representative involved with research
material, such as the national library. In other groups, there are several representatives
from all other organization types.

We asked informants to estimate their familiarity with copyright issues with a
5-point Likert scale where the ideal zone was determined as moderately (4) or extre-
mely familiar (5) following Todorova et al. [1]. In Fig. 1 the level of familiarity is
pictured as means of the 5-point Likert scale. The only area of that reached the ideal
zone above the level 3.5 was familiarity in copyright related national law. In this
respect these results differ from those of Todorova et al. [1] where the ideal zone was
not reached in any country. Familiarity in national copyright institutions and licensing
conditions in the respondents’ own institution reach almost the same level.

In Fig. 1, archives and “other institutions” are most familiar with many copyright
topics. One explanation is that the former group includes the national archive and the
“other institutions” group includes the national library where there obviously is
expertise in this field. Eighty three (54 %) informants were at least moderately familiar
with copyright law at the national level, while seventy nine (50 %) were at least
moderately familiar with licensing conditions in own institution, and sixty eight (41 %)
were at least moderately familiar with national copyright related institutions as shown
in Table 1. Domestic collective rights management organizations were familiar to 52
(33 %) and licensing for information sources to 79 (50 %) of respondents.

Of the informants, 134 (85 %) answered that their organization possesses copyright
protected resources, 14 (9 %) were not sure, and 9 (6 %) said they do not have such
resources. Seventy eight (50 %) of respondents had in their organization a copyright
policy or respective internal regulations, 44 (28 %) said they do not have one, and 35
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(22 %) were uncertain, but only 38 (24 %) had a person in charge of dealing with
copyright issues in particular. Ninety six (61 %) respondents indicated that their
organizations did not have such person and 23 informants (15 %) were unsure. Thirty
three (21 %) responded that there is a national strategy of copyright in our country, 121
(76 %) were unsure and in 5 (3 %) responses such strategy did not exist.

Seventy our informants (47 %) responded that they were “somewhat” aware of
issues related to intellectual property or copyright and in 40 responses (25 %)
awareness was at least moderate. Only 4 % were not at all aware, as shown in Table 2.
A clear majority, 134 of responses (8 %) support the application of copyright legis-
lation. One hundred and three respondents (65 %) supported the definition and
worldwide harmonization of exceptions to it in libraries and other cultural heritage
institutions. According to the free comments, there is a real need for knowledge in
museums and archives about the application of copyright regulations to their materials,
for example photos, and how their customers are allowed to use them. Also use of
materials for educational purposes was mentioned, copyright concerning pictures,
referring to them, use in digital environments, and limitations to copyright regulations.

If informants need more information concerning copyright topics, websites are the

Fig. 1. Familiarity with copyright issues: 5 = extremely, 4 = moderately, 3 = somewhat,
2 = slightly, 1 = not at all familiar.
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most favoured source mentioned by 130 respondents (82 %), followed by colleagues
mentioned by 124 informants (78 %) as shown in Fig. 2. This result is different from
previous research [1] where books and articles were the most preferred information
sources. Archives and other institutions would also use lawyers as sources of infor-
mation, whereas only a few informants from libraries and museums would do this.
Librarians would use also books, articles and professional associations not equally
favoured by informants from museums and archives. Blogs, wikis, and international
organizations are used only by a few informants while in Todorova’s study [1] they
were used more frequently.

The informants were asked to give free comments on topics that they felt should be
covered in LIS continuing education. They included topics such as the state of copy-
right regulations; international and national coverage; “basic things and practical sit-
uations”; policymaking concerning immaterial rights; application of legislation in their
own institution, for example, a library; and common copyright ideas such as when can

Table 1. Familiarity of Copyright (CR) Topics in Finnish Libraries, Archives and Museums

How familiar are you with the. Arch. Muse. Library Total %
Public Scie or

Special
Univ. Other

National CR and related
law

F 6 18 20 13 17 9 83 54.2
SWF 4 15 24 10 6 9 68 44.5
NF 0 0 2 0 0 0 2 1.3

International CR and
related law

F 2 3 1 2 5 2 15 9.6
SWF 6 18 30 21 17 13 105 67.3
NF 2 12 15 3 1 3 36 23.1

CR related national
instititutions

F 4 12 13 7 23 9 68 41.7
SWF 6 21 30 17 7 9 90 55.2
NF 0 0 3 2 0 0 5 3.1

CR related international
instit

F 0 0 0 1 3 2 6 3.8
SWF 7 14 22 15 16 11 85 54.5
NF 3 19 24 10 4 5 65 41.7

Ntnl inst. related to
collective rights manag

F 6 10 13 6 10 7 52 33.3
SWF 4 19 25 13 0 2 63 40.4
NF 0 4 8 7 13 9 41 23.4

Licencing conditions in
own instit

F 5 18 20 12 17 7 79 50.6
SWF 3 9 17 10 6 9 54 34.6
NF 2 6 9 4 0 2 23 14.7

Open access, data and
educ. resources

F 3 4 13 7 16 6 49 31.4
SWF 6 25 24 17 7 11 90 57.7
NF 1 4 9 2 0 1 17 10.9

F = familiar = extremely or moderately familiar; SWF = somewhat = slightly or somewhat
familiar; NF = not familiar = not at all familiar. The group “Other libraries” includes school
libraries, national library and other institutions.
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you use a photo of a certain person. They also mentioned digitization of art as well as
educational use and copying, licensing and copyright of electronic resources, and
exceptions and limitations of copyright in the digital environment.

One hundred and thirty (83 %) of the respondents support the inclusion of intel-
lectual property issues in education at undergraduate level, 97 (61 %) at the master’s
level, and 38 (24 %) at the doctoral level. In continuing education, distance learning
and online courses were favoured in 100 answers (63 %), and also websites, blogs and
wikis (100 answers). Eighty four (54 %) informants were interested in thematic
workshops, 73 (47 %) in training courses, 61 (39 %) in panels or conferences and 60
(38 %) in consultations on request. The informants could choose several options, when
needed.

Table 2. Self ratings of the awareness on issues related to intellectual property or copyright

Aware Library Museum Archive Other Total %

Extremely 1 1 1 0 3 1.9
Moderately 22 7 4 4 37 23.7
Somewhat 49 12 4 9 74 47.4
Slightly 24 10 1 1 36 23.1
Not at all 3 3 0 0 6 3.9
Total 99 33 10 14 156 100

Fig. 2. Sources of copyright information
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5 Discussion

The purpose of this study was to find out what copyright related issues are familiar to
respondents representing Finnish libraries, archives, and museums and what sources
they would favour. The questionnaire was completed by 156 informants of whom 99
represented libraries, 33 museums, 10 archives and 14 other institutions. The distri-
bution of the organizations in the research material to some degree reflects that of the
organizations in real world.

The FinELib Consortium operating at the National Library of Finland is responsible
for acquiring digital material from international publishers, thus decreasing in this
respect the work in different scientific and public libraries and, consequently, also the
need for expertise in international copyright regulations. However, providing web
services and supporting customers’ information seeking inevitably emphasises the
relevance of copyright knowledge. Moreover, there is need for information about how
customers are allowed to use the materials, for example photos, stored in archives,
museums, as well as in libraries.

Awareness and knowledge concerning national copyright law is moderately
familiar and almost at the ideal zone as defined by Todorova et al. [1] and, compared to
previous research in this respect [1], at a little higher level. One explanation may be the
long work experience of the respondents: almost two thirds (62 %) had worked more
than 10 years and 69 % held at least a master degree. Other topics about which
respondents were more than somewhat aware are national copyright related institutions
and licensing conditions in the own institution. They were somewhat or slightly
familiar with copyright issues of digitization. In libraries there is familiarity with open
access, open data and open educational resources, and licensing for information
resources and Creative Common licenses, but these topics were not equally familiar in
museums and archives. Least familiar topics were copyright of out-of-print works,
international copyright law, and institutions. These results were in accordance with
previous research [1].

In the category of how respondents locate more information about copyright issues
the favourite sources are web sites and colleagues. Respondents working in libraries
also consulted books and articles but much less lawyers that would be used especially
by archives. International organizations were not favoured in this respect by many
respondents. Intellectual property education at the undergraduate level was most
favoured, although more than half of respondents also supported education at the
master’s level as well as continuing education.

6 Conclusions

In the Finnish libraries, archives, and museums participating this study, national copy-
right law and institutions are moderately well known whereas awareness of respective
international organizations is recognized at much lower level. Half of the respondents
were aware of copyright regulations in their own institutions but only in every fourth
institution is there a person responsible for intellectual property issues. A majority of
respondents support copyright legislation and harmonization of its exceptions in libraries
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and other cultural heritage institutions. Todorova et al. predict that, in the future, LIS
professionals will need copyright competencies and the ability to implement institutional
copyright policies [1]. Respondents’ free comments in this study indicated their infor-
mation needs especially in the practical application of copyright regulations. The
respondents were interested in continuing education concerning intellectual property
issues and their inclusion in undergraduate and graduate level education. The need to
include intellectual property topics also in library education for students [5, 7, 9] fur-
thermore emphasizes the importance of copyright literacy in libraries.

Acknowledgments. The Survey Instrument is result from the research activities in the frame of
research project “Copyright Policies of libraries and other cultural institutions”, financed by
National Scientific Fund of the Bulgarian Ministry of Education, Youth and Science, Contract №
DFNI-К01/0002-21.11.2012 and headed by Tania Todorova from State University of Library
Studies and Information Technologies, Sofia, Bulgaria.
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Abstract. This paper aims to produce comprehensive knowledge of the copy‐
right literacy of doctoral students in France and to know how familiar they are
with copyright issues. In order to achieve this objective, a web-based survey has
been conducted. Results show a significant lack of awareness of copyright and
intellectual property issues. Furthermore, there is a gap between the general
copyright and intellectual property competencies they assess and the level of
awareness about more specific items. It also reveals the existence of a relationship
between levels of awareness and disciplines, as well as gender and year of study.
Students lack training and show preferences for certain types of training and
topics.

Keywords: Copyright literacy · France · Doctoral students · Higher education

1 Introduction

Doctoral students today are facing permanent and unprecedented challenges dealing
with copyright issues. The Internet and Digital technology have created a new territory
for copyright laws and changed the way we conduct research, including easier ways to
access and use information, and reproduce documents. Even the publishing process has
been affected by the open access movement and Creative Commons licenses. Doctoral
students in most disciplines must complete a thesis as a requirement for their diploma
and, as copyright issues are getting more and more complex, unwitting infringement of
copyright laws can happen. To avoid this problem, copyright literacy awareness is
important.

This state of affairs led us to study the copyright literacy of doctoral students in
France. How familiar are they with copyright issues such as intellectual property,
publishing rights, and the open rights movement? Are they sufficiently well prepared to
face the complexity of copyright rules in their everyday academic lives? Is their back‐
ground, including training and formal education, well adapted to their needs? Is there a
significant disparity between the copyright literacy of doctoral students and the subject
disciplines to which they belong? Is there any difference in awareness of the doctoral
students, depending on gender or year of study?
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2 Literature Review

In recent years, the development of the Internet, of communication and information
technology, and of digital media, has dramatically increased opportunities to access,
use, reproduce and reuse all kinds of documents. The general public, and researchers
within the academic realm all the more, became active consumers and producers of
information. Therefore, intellectual property and copyright issues are now more impor‐
tant. This importance is coupled with a growing complexity as national and international
copyright legislation evolves and tries to adapt to the rapidly evolving digital reality.
These issues are being addressed consistently, stressing the need for copyright awareness
and education for all actors in the specific context of higher education, research and
universities [1–3], and the prominent role academic librarians can and should play
towards students and faculty [4–6].

A number of publications describe initiatives related to these issues developed within
universities, mostly by librarians. Other studies have also analyzed the librarians’
competencies and stressed the need for librarians themselves to become more knowl‐
edgeable on these issues [6–8] in order to assume this education, such as the proposal
of specialized services [9], guidelines [10] or online tools, and different kinds of ethics
and copyright-related curricula [11–13].

Such analyses of the intellectual property-related competencies within the academic
community in general are lacking. A great majority of studies are focused on the prob‐
lematic behaviors of undergraduate or college students concerning plagiarism, mainly
due to a widespread lack of copyright knowledge, a reduced physical presence in the
library as online access increases, and also a lack of legislative framework in developing
countries [14–17]. Two studies devoted to faculty, one comparing the results of two
campuses in health science [18] and another one concerning the use of online teaching
materials by Spanish professors [2] reach the same conclusion, that is, an insufficient
knowledge of copyright law and fair use.

The analysis of doctoral students’ competencies on these issues has not received
much attention either. In its wide-ranging study on the information-seeking and
research behavior of doctoral students, the Researchers of Tomorrow report indi‐
cates “an overall lack of understanding about the networked information and schol‐
arly communications environment in which the students work” in general, and about
copyright and intellectual property rights in particular. The report also highlights the
fact that half of them have never used research support services on these issues, and
that another 15 % are unaware of their availability [19]. Two other and more local‐
ized studies, one on research assistants in a Turkish university and another on
doctoral students on an Indian campus, reveal that the respondents might be prone
to plagiarize for several reasons, among which, again, is a lack of knowledge of
these issues [20–21]. In her research, Torras [22] calls for the investigation of Ph.D.
students’ information searching behaviour and information needs in order to enhance
evidence-based library practice.
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3 Research Methodology

In order to answer these questions, we conducted a web-based survey during one month
(from 17th March to 17th April 2015). The questionnaire included four groups of ques‐
tions: the first group of questions was intended to measure the level of doctoral students’
awareness of copyright issues based on a five-point Likert scale, from not at all aware
to extremely aware. The second group dealt with the students’ practices related to intel‐
lectual property and copyright. The third group concerned training, and the fourth
focused on demographic information. The questionnaire was mailed to the directors of
284 doctoral schools in France1 asking them to spread the survey among their students.
This approach enabled us to collect 1,110 completed answers. This sample represented
around 2 % (n = 61 707) of doctoral students in France2. Quantitative data were entered,
coded, and analyzed using the SPSS statistical package. Descriptive statistics were used
to analyze the findings and Chi-square tests of independence to compare different
factors.

Females represented 57.4 % of our sample and 42.6 % were male. Ages ranged from
19 to 72 years old. This fact created a distortion in the age distribution (scored to the
left at the low values). The mean became insignificant, which led us to consider the
median age of 28 years old: Md = 28 (IQR: 26, 32), calculated for 1,102 respondents,
eight respondents having given a wrong or incomplete date of birth. Students in the first
year of their doctoral research represented 37.1 % (n = 412) of the sample; 25.4 %
(n = 282) were in the second year, and 20.9 % (n = 232) in the third. Doctoral students
in the fourth year were less represented with only 9.5 % (n = 106). Those in the fifth
year or more represented less than 5 % (n = 78) of the respondents, which is why we
chose to merge all the responses equal to the fifth year or more into one category “Over
five”.

4 Findings

4.1 Levels of Awareness

The first two questions in the survey dealt with doctoral students’ awareness of copyright
and intellectual property. These two questions aimed to evaluate the level of self-assess‐
ment by the students of their general knowledge of intellectual property and copyright
issues before addressing more specific questions. Eight percent (n = 89) of the respond‐
ents considered that they were extremely aware, and 27.4 % (n = 304) that they were
moderately aware concerning copyright in general. Contrariwise, 9.5 % (n = 105)
considered that they were not at all aware and 29.1 % (n = 323) that they were slightly
aware.

1 Ministère de l’éducation nationale de l’enseignement supérieur et de la recherche. Écoles
doctorales en open data. http://goo.gl/8xR2LZ23/04/2014.

2 Ministère de l’éducation nationale de l’enseignement supérieur et de la recherche. Repères &
références statistiques : enseignements, formation, recherche. Paris: MENESR, 2014.
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The results were more or less the same concerning intellectual property in general
with 6.9 % (n = 77) who were extremely aware and 28.4 % (n = 315) who were moder‐
ately aware. Contrariwise, 10.5 % (n = 117) were not at all aware and 27.8 % (n = 309)
were slightly aware (Fig. 1).

0% 5% 10% 15% 20% 25% 30%

Not at all aware

Slightly aware

Somewhat aware

Moderately aware

Extremely aware

Intellectual property in general Copyright in general

Fig. 1. Copyright and intellectual property awareness in general

The same statement applies for other more specific questions of copyright and intellec‐
tual property (Fig. 2):

• For image rights, 7.3 % (n = 81) of students declare being extremely aware and 23.7 %
(n = 263) moderately aware, whereas 13.7 % (n = 152) were not at all aware and
30.3 % (n = 336) slightly aware.

• For rights to copy, 6.3 % (n = 70) were extremely aware, and 22.1 % (n = 245)
moderately aware, whereas 15.1 % (n = 168) not at all aware, and 30.2 % (n = 335)
were slightly aware.
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Fig. 2. Intellectual property awareness of respondents
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However, the pattern was different concerning patent law, fair use and database
rights, where the proportion of respondents who were not at all aware was much higher,
respectively 29 % (n = 322), 31 % (n = 344), and 36.3 % (n = 403); whereas the propor‐
tion of slightly aware remained quite identical to the previous items, respectively 31 %
(n = 344), 32 % (n = 355) and 32.2 % (n = 357).

The same scenario was again reproduced with the publishing and sharing rights issues
(Fig. 3). Except for public domain works where only 24.4 % (n = 271) of respondents
declared being not at all aware, the level of awareness failed tremendously. The rate of not
at all aware respondents actually exceeded 60 %, especially with questions regarding
embargo (65.8 %, n = 730) and orphan works (62.3 %, n = 691). The level of unaware‐
ness was also high concerning out of print works (52.8 %, n = 586), digitized corpus
(49.9 %, n = 554), online content licenses (45.9 %, n = 510) and online file sharing (39.3 %,
n = 436). Concerning publishing license and contract, only 2.5 % (n = 28) of students
were extremely aware and 11.4 % (n = 127) moderately aware, whereas 37.7 % (n = 419)
were slightly aware and 32.6 % (n = 362) were not at all aware.
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Fig. 3. Publishing and sharing rights awareness of respondents

The results concerning open rights were no better than the other topics (Fig. 4). The
obvious gap was for copyleft where 68.8 % (n = 764) of respondents were not at all
aware and for Creative Commons licenses with 50.1 % (n = 556). Concerning open
access, they were only 6.7 % (n = 74) to be extremely aware and 19.5 % (n = 217)
moderately aware, whereas 21.4 % (n = 238) declared being not at all aware, and 26.5 %
(n = 294) slightly aware.

4.2 Relationship Between Level of Awareness and Discipline

In the research hypothesis, we postulated that there is a relationship between the doctoral
students’ awareness of copyright and the discipline to which they belong. In order to verify
this, the data was analyzed using a chi square goodness of fit test. In the questionnaire, 24
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disciplines were suggested. As three of the disciplines received fewer than five answers
(Social Work and Social Policy, Political Science and Public Administration, Public
Health and Health Care Science), we classified them within the “Other” category, resulting
in a figure of 19 disciplines remaining (Fig. 5). Three respondents did not fill the disci‐
pline field which reduced the number of respondents to 1,107.
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Fig. 5. Repartition of respondents by discipline

As one of the assumptions for the chi square test was violated - minimum expectation
of five occurrences in each category - we combined the items not at all aware with
slightly aware, and moderately aware with extremely aware. In spite of this, some
disciplines could not satisfy the assumptions of the chi square test.

For many points, the null hypothesis was rejected, which meant there was a strong
relationship between the competencies of doctoral students and the discipline to which they
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Fig. 4. Open rights movement awareness of respondents
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belong. This was the case for copyright  and intellectual prop‐
erty in general , image rights ,
rights to copy, , patent law ,
public domain works  as well as open access, open archives

, open data , and open educa‐
tional resources . Concerning the other competencies - fair
use, database rights, publishing license and contract, embargo, out of print works, orphan
works, copyleft, Creative Commons licenses, online file sharing, online content licenses,
digitized corpus – the chi square assumptions were violated and it was impossible to
measure. It was then necessary to gather the different disciplines into two general groups:
Science, Technology, Engineering, Mathematics, and Medicine (STEMM), and Arts,
Humanities and Social sciences (AHSS).

Except for patent law, respondents in AHSS seemed to be more aware than respond‐
ents in STEMM regarding copyright in general, image rights, rights to copy, database
rights, fair use, embargo or moving wall publishing license and contract, open educa‐
tional resources, digitized corpus, public domain, out of print, and orphan works.
Contrariwise, the null hypothesis of the chi square test has been verified concerning,
publishing licenses, online content licenses, online file sharing, open access, Creative
Commons licenses, and copyleft, which meant that there was no relationship between
discipline and level of awareness. It is important to notice that when the disciplines were
regrouped, the relationship between intellectual property and open data could not be
verified as it was the case previously.

4.3 Relationships Among Awareness, Year of Study and Gender

In order to see whether the year of study had an incidence on the doctoral students’
awareness, data was analyzed using a chi square goodness of fit test. The null hypothesis
had been rejected for some issues where students in the fourth year and more were more
aware. This was the case for rights to copy, fair use, embargo or moving wall, digitized
corpus, public domain and out of print works. The Creative Commons licenses topic
was more relevant to students in the fourth year, publishing license for students in the
third and fourth years, and open access for the third year.

Performing a comparison to see whether there was a gender difference in the
respondents’ awareness, the null hypothesis had been rejected, except for issues such as
image rights, rights to copy, database rights, fair use, digitized corpus and public domain
where there was no independence, meaning no relationship with the gender issue.

4.4 Difficulties

It is important to note that 44.1 % (n = 489) of doctoral students in France agreed that
it is difficult to know whether the use of a source, in certain circumstances, constitutes
plagiarism or not. In addition, 58.9 % (n = 654) admitted that they had difficulties being
aware of the law on intellectual property and copyright, and 77 % (n = 802) answered
that it was hard to know which legislation to refer to for a production published abroad.
None of the respondents disagreed with the last assertion.
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As part of their research, 49.3 % (n = 547) of the respondents had already published:
a paper in a scientific journal for 38.6 % (n = 428), and a chapter in a book for 21.5 %
(n = 239). Among those having already published, 14.9 % (n = 165) had signed a contract
and 34.4 % (n = 382) had not. Interestingly, 50.9 % (n = 84) of those who had signed a
contract found it not complicated and 24.8 % (n = 41) found it complicated.

4.5 Training

Only 23.1 % (n = 256) of doctoral students declared that they had been trained in intel‐
lectual property and copyright. Concerning the type of training they preferred, 40.2 %
(n = 446) said they were in favor of consultations on request, followed by training
courses (38.6 %, n = 429) and thematic workshops (36.8 %, n = 409). The least preferred
options were self-training (77.7 %, n = 862) and round table discussions (76.7 %,
n = 851).

Concerning the training topics they wished for, the most requested concerned reusing
data or content (83.8 %, n = 930), publishing license and contract (77.8 %, n = 864),
followed by open access (61.2 %, n = 679). The least requested topics related to patent
law (50.2 %, n = 557), Creative Commons licenses (47 %, n = 522) and copyleft (44.8 %,
n = 497).

5 Discussion

It is interesting to note that the gap between the general copyright and intellectual prop‐
erty competencies and the level of unawareness declared about more specific items is
quite significant: more than 25 % concerning online publishing, for example. Even open
access was not mastered, which is a considerable lack in the copyright knowledge of
doctoral students when we know the importance of the open access movement for the
strategic science outreach. Furthermore, with the “publish or perish” motto that applies
also to French doctoral students, we could have expected a high level of awareness
concerning publishing licenses and contracts. But only 2.5 % of respondents declared
being extremely aware and 37.7 % not at all aware. However, we also noted that among
those who had signed a publishing contract, a majority found it not complicated. One
explanation could be that knowing comes by doing and that skills and understanding
can be reached through experience.

Such a high level of unawareness on so many topics dealing with copyright is not
surprising when we know that only 23.1 % (n = 256) of doctoral students had been
trained on these topics. The comparison between the weak levels of awareness about
Creative Commons licenses and copyleft and the low levels of request for training on
these topics was also noteworthy: is it because they are not interested in these topics or
because they do not know what they imply by lack of training? Our study also revealed
the existence of a relationship between levels of awareness, disciplines and gender but
the size of our sample, although quite large, did not allow for a sufficiently thorough
analysis of these particularities. This implies a need for detailed analysis of doctoral
students’ practices and needs as suggested by Torras [22]. This would help the design
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of appropriate training, services and communication by the institutions in order to
improve the intellectual property and copyright literacy within the academic community,
and would also help the systematic integration of copyright literacy as another form of
information literacy [23, 24]. In fact, 43.3 % (n = 481) of doctoral students assessed that
there was nobody in their institutional environment dealing with copyright issues and
22.3 % (n = 248) did not know if there was such a person.

6 Conclusion

The results of this study filled a gap by shedding light on the copyright literacy of doctoral
students, although our sample represented two percent of the total surveyed population.
We hope this will help doctoral schools to adjust their curricula for training or counseling
students.

This research produced comprehensive knowledge regarding the copyright literacy
of French doctoral students, especially considering that this kind of study has never been
done before in France.

We were able to measure the levels of their awareness as well as the levels of their
ability to master the subtleties of the publishers’ different license agreements. We also
addressed questions concerning the relationship between discipline, gender and the level
of awareness.

As this was a web-based questionnaire, the results are declarative and may not reflect
the participants’ true abilities. It will also be necessary to complete this study by inves‐
tigating further the disciplinary particularities with a larger sample.
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Abstract. The use of a screening tool for assessing everyday health information
literacy (EHIL) is examined in counselling on healthy eating and lifestyle in the
intervention study Improved Methods of Lifestyle Modification for Patients at
High Risk for Metabolic Syndrome (PrevMetSyn) ongoing in Finland from 2013
to 2016. A case study with quantitative methods is used. The participants in a
controlled intervention trial (based on a population-based sample of 560 subjects)
were randomized into three groups: (1) intensive face-to-face counselling, (2)
low-intensive face-to-face counselling, and (3) a control group, and further into
users or non-users of a web-based ICT-programme. All participants’ EHIL was
screened at the beginning. The analyses indicated the distributions of the EHIL
scores. Accordingly, one visit was targeted on the perceived ability to assess the
quality of health information in intensive face-to-face counselling. Applying the
EHIL tool together with cognitive behavioral therapy is a novel counselling
approach.

Keywords: Health information literacy · Screening · Medical intervention study ·
Nutrition · Lifestyle · Counselling

1 Introduction and Aim of the Study

Health information abounds in our everyday-life contexts and relates to our lifestyle too.
Coping with the complexity of this information environment, which is fast becoming
more and more digitized, refers to critical competences of people in finding, evaluating
and understanding information related to health. These competences, referred to by the
term health information literacy, are suggested to be associated with individuals’ ability
to make informed decisions concerning health [1]. The critical role of health information
literacy is highlighted by recent research which indicates that it is positively associated
with people’s health behaviours (see for example, [2]) and self-reported health [3].

Health information literacy combines the concepts of health literacy and information
literacy. It has been defined as the abilities to ‘recognize a health information need;
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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 analyze,
understand, and use the information to make good health decisions’ [4]. There are two
basic approaches to address the differing health information literacy levels of individ‐
uals: information may be provided in a more accessible form, for instance by tailoring
(see for example [5]), or individuals may be educated to help them better cope with the
demands of the complex health information environment (see [6, 7]). In this study we
focus on the latter approach.

In this article our aim is to examine how the concept of everyday health information
literacy (EHIL) was introduced, and a screening tool for assessing it was applied in a
counselling practice on healthy eating and lifestyle. The focus is placed on a detailed
examination of a visit to an intensive face-to-face counselling in the context of a medical
intervention study related to preventive health care. The multidisciplinary intervention
study “Improved Methods of Lifestyle Modification for Patients at High Risk for Meta‐
bolic Syndrome (PrevMetSyn)” is ongoing in Finland from 2013 to 2016. In this study
metabolic syndrome was defined as a high body mass index (27–35 kg/m2) and at least
two of the following criteria: high fasting glucose (impaired fasting glucose > 5.6 or
diagnosed with diabetes), high triglycerides (> 1.7 mmol/l or medication), low HDL
cholesterol (men < 1.0, women < 1.3 mmHg or medication) or high blood pressure
(≥ 130/≥ 85 or medication) [8]. Healthy eating and lifestyle are behavioural means to
manage these health risks and prevent associated chronic diseases, such as type 2
diabetes, and cardiovascular and heart diseases.

The everyday health information literacy (EHIL) screening tool applied in the
intervention study was introduced by Niemelä, Ek, Eriksson-Backa and Huotari in
2012. It was piloted among high school students in Finland. One of the major results
of the pilot study was that it can be used for indicating an individual’s health infor‐
mation literacy on three dimensions: (1) motivation, (2) self-confidence to access
information, and (3) perception of the ability to assess the quality of health infor‐
mation. Furthermore, an item on the ability to understand terminology in health
contexts was considered as fundamental for assessing a person’s health information
literacy level [1]. The purpose of this article is, firstly, to identify those dimensions
of EHIL that are the most challenging for the participants of the intervention from
the perspective of preventive counselling. Secondly, a detailed description will be
provided on how these challenges were treated in the design of counselling on
healthy eating in this intervention study. The theoretical background, on which the
counselling was based, is cognitive behavioural therapy.

Cognitive behavioural therapy regards obesity to be an outcome of dysfunctional
thoughts or misconceived beliefs and pursues cognitive change [9, 10]. The premise is
that cognitive change is a prerequisite of long-term behaviour change [9] and can be
affected by cognitive behavioural therapy. When applied to this context, it is assumed
that disordered eating behaviour, for example, emotional eating or binge eating, is
caused by one’s own cognitions and emotions.
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2 Methodology

The examination is based on a case study approach and quantitative research methods.
Moreover, documents of the design of counselling and conducting it in practice are used.
The case in this study is the intervention study PrevMetSyn in general and one of the
eight counselling sessions which focused on health information literacy in particular. In
PrevMetSyn a population-based sample of 560 participants, whose age varied from 20
to 60 years, was collected by using the address and information system of the Finnish
Population Register Centre. In total, an invitation letter was sent to 12,500 people and
of them 1,065 responded with a letter of interest (the screening failure was 423 people).
A randomised controlled intervention trial consisted of two-phases. First, the partici‐
pants were randomised into three groups: (1) intensive face-to-face counselling, (2) low-
intensive face-to-face counselling, and (3) a control group. After that they were rando‐
mised into users or non-users of a web-based ICT-programme. Each of the six rando‐
mised groups included approximately 100 participants (Fig. 1). The EHIL screening of
all study subjects was conducted at the beginning of the intervention study. In total 560
participants of the intervention study filled in the questionnaire. The response rate was
very high, close to 100%. The analyses of these data focused on distributions of the EHIL
scores.

Fig. 1. Randomisation and data collection in the PrevMetSyn study

To help design the EHIL counselling, a sample of all intervention participants was
selected focusing on the intensive, face-to-face group members’ EHIL scores. Of these
57 participants, 45 had filled in the EHIL questionnaire. The intensive, face-to-face
counselling was provided for twenty groups in total, and each of them consisted of from
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eight to eleven participants. The documents used in our examination are the guidelines
outlined for counselling in the practice of the PrevMetSyn intervention study. These
guidelines were provided for the group counsellors, who were authorized clinical nutri‐
tionists and conducted the actual counselling. The counselling aimed at supporting the
development of the participants’ metacognitive competencies and increasing their self-
regulation of thoughts and emotions in particular. The counselling focused on: (1) spec‐
ifying factors related to the participants’ own health, such as lifestyle, eating behaviour,
eating habits, exercise, and situation in life; (2) recognizing interaction between
thoughts, emotions, and actions; and (3) recognizing and reformulating potential
dysfunctional thoughts related to eating and weight control.

Each counselling session was conducted according to the following structure:
(1) introduction, for example, with a mindfulness or related exercise; (2) going through
homework through peer-to-peer discussion; (3) psychoeducation of each session’s new
theme through discussions, working in pairs, and exercises; and (4) giving new home‐
work along with related guidelines. Counselling consisted of eight visits to the clinic at
the University Hospital. Health information literacy was the theme of the seventh visit.
It was followed by a concluding session which included going through homework related
to health information literacy.

3 Results

The intervention study participants’ EHIL varied in its three dimensions: (1) motivation
on finding health information (statements 1, 2, 3 and 9), (2) confidence in one’s ability
to find, understand and use health information (statements 4, 5 and 10), and (3) evalu‐
ation of health information (statements 6 and 7) (see also [1]). Furthermore, the ability
to understand terminology in health contexts (statement 8) was analyzed. The distribu‐
tions of the individual EHIL statements in this study’s total population (n = 560) are
presented according to these three dimensions and the statement of understanding the
terminology in Table 1.

The participants were highly motivated to receive health information with, for
example, almost all of them (96.1%) agreeing that it is important to be informed about
health issues. They were also rather confident in their abilities to find information on
printed sources (68.2%) and especially on the Internet (82.0%). However, almost half
of the participants (45.2%) found it difficult to know who to believe in terms of health
issues. Furthermore, half of the participants (50.2%) found it hard to assess the reliability
of health information on the Internet and 43.6% in printed sources. Of the participants,
41.8% found health related terminology often difficult to understand. This analysis
shows that the weakest dimension of EHIL among all participants, who were people
with high risk for metabolic syndrome, was the perceived ability to assess the quality
of health information (See Table 1).
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Table 1. Responses to individual statements concerning everyday health information literacy
among people with high risk for metabolic syndrome (n = 560).

EHIL statement Disagree1

N (%)
Neutral
N (%)

Agree2

N (%)

Motivation

1. It is important to be informed about health
issues.

14 (2.5) 8 (1.4) 538 (96.1)

2. I know where to seek health information. 30 (5.4) 30 (5.4) 500 (89.3)

3. I like to get health information from a variety
of sources. 3

22 (3.9) 52 (9.3) 485 (86.8)

9. I apply health related information to my own
life and/or that of people close to me. 3

74 (13.2) 89 (15.9) 396 (70.8)

Confidence

4. It is difficult to find health information from
printed sources (magazines and books). 3

381 (68.2) 75 (13.4) 103 (18.4)

5. It is difficult to find health information from the
Internet.

459 (82.0) 22 (3.9) 79 (14.1)

10. It is difficult to know who to believe in health
issues.

201 (35.9) 106 (18.9) 253 (45.2)

Evaluation

6. It is easy to assess the reliability of health
information in printed sources (magazines and
books).

244 (43.6) 121 (21.6) 195 (34.8)

7. It is easy to assess the reliability of health
information on the Internet.

281 (50.2) 107 (19.1) 172 (30.7)

Terminology

8. Health related terminology and statements are
often difficult to understand.

234 (41.8) 101 (18.0) 225 (40.2)

1Strongly disagree and disagree; 2Strongly agree and agree, 3n = 559

The results of the 560 participants were not available until the end of the participant
recruitment. The analysis of the forty-five intensive, face-to-face counselling group
members’ EHIL scores was in line with this result. On the basis of this result, the coun‐
selling session targeting the informational aspects of health behaviour during one
90 minute visit was outlined as follows:
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1. getting familiar with the concept of EHIL including the screening tool,
2. learning about health information sources and assessment of their quality,
3. discussing the Internet as a source of health information, and
4. concluding the visit along with some homework.

The group counsellors were provided with the following background information for
conducting the session: an article on the piloting of the EHIL tool by Niemelä et al. [1],
an article by the same authors in Finnish [11] and a blog text published on the website
of a major Finnish weekly magazine titled Suomen kuvalehti in Finnish [12]. They were
also provided with PowerPoint slides on the definition of the concepts of EHIL and
health information source, and criteria of a reliable health information source. Of these,
the blog text was also delivered to each group member to read.

Next a detailed description of the entire session “Everyday Health Information
Literacy” is provided. In the introduction phase the focus was placed on introducing the
concept of EHIL and the screening tool for the members of this group session. Fifteen
out of ninety minutes were allocated for this fundamental issue. First as a part of the
opening discussion, the group members were reminded of the questionnaire on EHIL
which they filled in online during the screening visit to the University Hospital at the
beginning of the intervention study. A couple of the ten statements from the screening
tool were read aloud. This was followed by a discussion of how the group members
found the screening tool, for example, whether they could recollect filling in the ques‐
tionnaire, and what kind of thoughts that brought to mind.

The discussion itself was concerned with the group members’ perceptions of the
importance of health information literacy (this was supported by a PowerPoint slide on
the definition of EHIL along with the three dimensions of EHIL). The group members
were informed about their EHIL level in general. This result was used to justify the focus
of this seventh session of the intensive, face-to-face counselling on their ability to assess
the quality of health information.

The interim phase aimed at learning about health information sources and assessment
of their quality. Forty-five minutes were allocated for this most critical issue. First, the
concept of health information sources was introduced. Different sources of health infor‐
mation were discussed including magazines, journals, newspapers, free leaflets, adver‐
tisements, books, TV and radio programs, the internet with its services, advertisements,
noticeboards, and online journals, as well as social media with its applications such as
Facebook, Twitter, and blogs. Moreover, the role of other people and organizations such
as health associations, public health care, private health service providers and founda‐
tions as information providers was discussed. It was emphasized that according to the
latest research, people close to the one in need of health information, such as family
members, relatives and friends, are important sources of health information [13], that
women are more active in seeking health information, use the internet more as a source
of health information, and they also retrieve health information for their closest people
more often than men [14–16].

After that, the focus turned to health information sources used by the group members,
with the help of exercises for pairs. The group members were asked to list those health
information sources they were most familiar with, and this was followed by a peer-to-peer
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discussion. Then the pairs were asked to list from three to five most important ones. This
was followed by a joint processing of the lists created in the group as a whole. Of these
lists from two to three most important sources were further shortlisted, and the group
members were encouraged to share their views about the reliability of these sources.

Thereafter a more specific health topic preselected by the group counsellors was
taken up and the members were asked to talk over the potential sources for information
on metabolic syndrome. They listed the sources they outlined in pairs, and then the lists
were processed together and the most important ones shortlisted. Again, this was
followed by a discussion of the reliability of these sources, and how to assess their
reliability. These were the critical issues brought up.

Before concluding the session, the discussion focused on the internet as a source of
health information for twenty minutes. The group counsellors had preselected specific
web-based health information sources which they introduced for the group members
“hands-on”. These were: The online medical library of the Association of the Finnish
Medical Doctors (Duodecim), Current Care Guidelines, national public health associa‐
tions including the Finnish Heart Association as an example, consumer information
centers of food industry, such as Finnish Bread Information, and major Finnish compa‐
nies in the field, for example, Valio Ltd.

These sources were selected as examples of information providers whose inter‐
ests vary according to their fields of activity. For example, a medical health library
provides information based on scientific research, and Current Care is an official
guideline. National health associations also provide practical guidance, whereas
private companies aim at promoting their sales. After this, the group members were
encouraged to share their perceptions of the reliability of these web-based informa‐
tion sources, and also the group counsellor brought up examples of non-reliable mass
media sources.

Then, the group counsellor presented a list of common criteria against which the
reliability of an information source can be assessed (supported with a PowerPoint slide).
These included the quality of the publisher and the author(s), the subject area and
content, grammar and spelling, references to other professional sources, background
organizations, and date of publication/publishing. These criteria were discussed along
with the relevance of sources used by the group members.

The session concluded with a ten-minute wrap up for the group members, in which
a web-based blog text on the importance of education on everyday health information
literacy [12] was delivered. Besides reminding them about the three dimensions of EHIL,
the basic, advanced and critical levels of health information literacy were introduced,
as well (cf. [7]). Homework was given in terms of the following questions: How can
you assess your own health information literacy? What is the level of your own health
information literacy? How could you pursue developing your own health information
literacy? The purpose of this was to increase the group members’ interest in developing
their own health information literacy in everyday life. Counsellors discussed this home‐
work at the beginning of the final concluding session of this intensive, face-to-face group
counselling.
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4 Discussion

In this study the everyday life information literacy screening tool was used in an applied
manner as a component of preventive health care that focused in improving the lifestyle
of pre-diabetic individuals. The tool was utilised in the counselling practice, whose
design was based on cognitive behavioural therapy. As a case study our approach is
descriptive and reports the idea and its application in practice. To our knowledge this is
the first time that the concept of health information literacy is applied in this type of
context, and, therefore, it is challenging to assess the quality of our findings in compar‐
ison to other related studies.

From a theoretical perspective we find the design as having potential in achieving
positive outcomes in the practice of counselling. Through the viewpoint of cognitive
therapy it is possible to get hold of health related dysfunctional thoughts and emotions,
which prohibit action and may relate to avoidance of information. According to indi‐
cative evidence, avoidance of health information is associated with low everyday health
information literacy [17]. People may avoid information if it necessitates an undesired
action such as behaviour change, or if the information itself is expected to result in
negative emotions [18]. Individuals with a tendency to avoid information seem to
possess relatively less cognitive, affective and instrumental resources that may be
important in terms of health [19]. Moreover, there are indications that avoidance is
associated with poorer health [20].

The counselling aimed at developing participants’ metacognitive competences,
which also enrich activities related to health information. Also this may have a positive
impact on their health behaviour. Furthermore, the group counsellors’ understanding of
the importance of the informational aspect of preventive health care grew deeper during
the collaborative process of the multidisciplinary research team conducting this study.
This understanding may provide a firm foundation for developing further multidisci‐
plinary studies in the context of health promotion.

A negative aspect of applying the EHIL screening tool in a medical intervention
study of this kind is that our approach did not allow us to reach each participant at the
individual level. However, it must be noted, that the tool was developed in the first place
for identifying those people who have major difficulties with their everyday health
information literacy. Such difficulties may include a very low level in general, or very
low levels in one or two of the three dimensions of EHIL, namely, low motivation, low
self-confidence in finding, assessing and using health information, or poor self-perceived
ability to evaluate the quality of the content and source of health information. Now, the
findings of screening were utilised only at the group level.

EHIL was the theme of the seventh of the total of eight counselling sessions. There‐
fore, its main message might have not been integrated well with the content of the entire
intensive, face-to-face counselling provided for this group. In the future the timing and
sequence of the content provision should be reconsidered at the design phase.

We are also concerned about whether we managed to sufficiently train the clinical
nutritionists who conducted the counselling, in order to make them understand issues of
health information literacy in relation to health behaviour in the context of everyday life.
Increasing the impact of this theme may require tighter interdisciplinary collaboration at
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the design phase. Moreover, it could be considered whether counselling on everyday
health information literacy could be conducted by specialists of information studies. In
this case the session or these sessions should be designed very thoughtfully, as it is known
that counselling aiming at preventing obesity is very challenging and authorized clinical
nutritionists have their professional strengths for this. For example, communication prob‐
lems related to group dynamics may emerge when the session counsellor changes, and
that should be taken into account.

Furthermore, there is an ongoing debate on whether health literacy represents a skill-
based construct for health self-management, or if it also more broadly captures personal
activation or motivation to manage health [21]. However, both aspects are important
and they also make independent contributions to health [21]. In general, the EHIL
screening tool may reflect confidence (or self-efficacy) rather than actual skills. A wide
concept such as EHIL is difficult to study objectively and usually objective measure‐
ments focus on some narrow aspect of the concept, such as numeracy skills.

5 Conclusion

Group counselling has the potential to improve the participants’ everyday health infor‐
mation literacy. The screening of EHIL is a new component of counselling in practice.
It is a promising instrument for counselling in this intervention study based on cognitive
behavioural therapy with a premise that cognitive change is a prerequisite of long-term
behaviour change [4]. When it is applied together with cognitive behavioural therapy a
novel approach to counselling is gained. The study also clearly shows that it is important
to increase health care professionals’ understanding of issues related to health informa‐
tion literacy in people’s everyday life contexts.

As the intervention study is still going on, a follow-up study will be conducted
focusing on assessing how the participants’ EHIL levels have developed during the one
year intervention and during the entire period of two years, including the one year follow-
up. It is also possible to dig deeper into the relation between EHIL and positive outcomes
of this medical intervention study. Namely, we can investigate whether there are
improvements in the EHIL levels of those intervention participants who have managed
to maintain their weight loss for two years. Moreover, their EHIL levels could be
compared with those participants who did not manage to lose weight during the inter‐
vention. Furthermore, the EHIL screening tool used in this study should be further
developed, validated and tested among other populations in future studies.
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Abstract. This study examined the development of information seeking and eval‐
uation of the usefulness and reliability of information, in three information chan‐
nels, Media, Health specialist and Internet, in the period 2002 to 2012. Random
samples were used, participants were categorized into two groups, 60 to 67 years old
and 68 years or older. Data analysis was performed with ANOVA (one-way). Health
specialists were considered most useful and reliable, although rated lower in 2012
than in 2002. Usefulness and reliability of information in the Media was compa‐
rable in 2012 and 2002. Information seeking on the Internet had increased since
2002. The younger group considered the information less useful and reliable in 2012
than in 2002. For the older group the evaluation was identical in 2012 to what it was
in 2002. Thus, information seeking on the Internet had increased since 2002 but
participants had also become more critical of the information.

Keywords: Health information · Information seeking · Internet · Media and
information literacy · Reliability · Usefulness · Senior citizens

1 Introduction

It is essential for elderly people to take an active part in health promotion and to practice
a healthy lifestyle. Media and Information Literacy (MIL) is important in this context
as it allows individuals to “…access, retrieve, understand, evaluate and use, create, as
well as share information and media content in all formats…” [1].

Access to quality information, appropriate to people’s needs regarding content and
which can be sought through the preferred information channels, is of significance for
elderly people to be able to improve their knowledge. While health information is increas‐
ingly being disseminated digitally, concerns have been raised that due to lack of access and
practice at using the internet, as well as mistrust in the information, senior citizens may not
benefit as much from the digitalization as others [2]. Particularly those who belong to the
older age groups [3]. Recent results about social media show for example that over 80 %
of people 60 years or older have never posted, commented, signed up as friends or “liked”
Facebook sites about health and lifestyle and over 70 % have never received or forwarded
these information [4]. Others have, however, suggested that, because those who are
younger are more accustomed to using the internet in their work or private life, older
people will gradually become more active users of the internet [5].
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Access to the internet is widespread among Icelanders’ and has been growing. In
2012 a total of 95 % of Icelandic homes had internet access, compared to 84 % in 2007
and 78 % in 2002 [6–8]. These figures are impressive and may indicate that the digital
divide is relatively low in Iceland. Nevertheless, it is important to keep in mind that
these statistics may hide lower internet access by certain groups. Furthermore, although
internet use by the age group 65 to 74 years has been increasing, findings still show that
the older people are, the less frequently they connect to the internet [6–8]. The same
trend can be seen internationally, for example findings about internet usage in the U.S.
which show that age is negatively related to online health information seeking [9].

Recent studies of have mainly focused on how elderly people have adopted to the
digitalization of health information. The present study aims at gaining a more holistic
picture. The paper will present findings about how the preferences of Icelanders ages
60 years and older for health and lifestyle information has developed in the years 2002,
2007 and 2012. This will be done by comparing the frequency of information seeking
and evaluation of the quality of information on the internet with information in the more
traditional channels media and health professionals.

2 Methods

2.1 Data Collection

Data were gathered as postal surveys in 2002 and 2007. For both data sets random
samples consisting of 1,000 people aged 18 to 80, from the whole country, was used.
The response rate was 51 % in 2002 and 47 % in 2007. In 2012 data was gathered using
an internet and a telephone survey from two random samples of 600 people each, aged
18 years and older from the whole country (oldest respondent was 92). The datasets
were merged allowing answers from all individuals belonging to each set of data. Total
response rate was 58.4 %.

The current study involves participants who are 60 years and older. In western coun‐
tries it has been traditional to use the retirement age to define “elderly” [10] and as
mentioned above, it has been implied that although those who belong to the elderly
generation today are reluctant to use digital information this will change with the coming
elderly generation. Therefore it was decided to compare people at the age 60 to 67 years
old, a group who is approaching retirement, with those who are 68 years or older, who
in Iceland are defined by law as elderly [11]. The number of participants in each age
group is presented in Table 1.

Table 1. Number of participants by age group in 2002, 2007 and 2012

Participants 2002 2007 2012

60–67 32 55 90

68+ 44 61 90

Total 76 116 180

234 Á. Pálsdóttir



2.2 Measurements and Data Analysis

Over the years, the questionnaire used in the surveys has developed in line with advances
in technology and includes more digital sources in 2012 than in 2002. However, for
comparison reasons it is important to use the same sets of measurements for the data
from 2002, 2007 and 2012.

(1) Age groups. Socio-demographic information included traditional background vari‐
ables, however in the current analysis only the variable age is used. To better assess
how the internet adoption has developed and how it may relate to age the partici‐
pants were divided into two groups, those who are aged 60 to 67 years and those
who are 68 years and older.

(2) Purposive information seeking. Respondents purposive information seeking was
examined by asking: ‘Have you sought information about health and lifestyle in
any of the following sources’? A list of over 20 information sources was presented
and people asked to provide answers about every source. A five-point response
scale was used (5: Very often – 1: Never).

(3) Evaluation of information was examined by asking two questions: ‘How useful do
you find information about health and lifestyle in the following sources’?, and ‘How
reliable do you find information about health and lifestyle in the following sources’?
The questions had a five-point response scale (5: Very useful/reliable - 1: Don’t
know). The same list of information sources was presented at both questions as at
the question about purposive information seeking.

Factor analysis was used to extract latent factors on the questions about information
seeking, evaluation of the usefulness and evaluation of the reliability of information, in
the data from 2002, 2007 and 2012. The Principal Component Factoring method of
extraction was employed to examine the factor structure of each question. In all cases,
the criteria for factor loadings were set above 0.4, and oblique rotation (Oblimin) was
adopted in all the analyses. For all the analyses, multiple criteria, based on eigen‐
value > 1.00, a scree test and conceptual interpretability of the factor structure, suggested
that extracting three factors, which together contained 15 information sources, would
be adequate. The factors were named: Media, Health specialists and Internet.

The Media contains information in television, radio and printed newspapers, Health
specialists contains information in print from health specialists, as well as discussions
with specialists of the health professions. The Internet contains all digital information,
including websites by the health care system or health specialists.

For the question about purposive information seeking the factors explained 63.8 %
of the total variance in the data from 2002, 65.0 % in 2007 and 71.5 % in the data from
2012. The scales were checked for internal reliability and Cronbach’s alpha ranged from
0.80 to 0.88 in 2002, from 0.81 to 0.87 in 2007 and 0.87 to 0.90 in 2012. For the question
about usefulness of information the factors explained 66.5 % of the total variance in the
data from 2002, 67.3 % in 2007 and 75.4 % in the data from 2012. Cronbach’s alpha
ranged from 0.84 to 0.88 for the scales in 2002, from 0.83 to 0.90 in 2007 and 0.87 to
0.92 for the scales in 2012. For the question about reliability of information the factors
explained 67.2 % of the total variance in the data from 2002, 70.3 % in 2007 and
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75.0 % in 2012. Cronbach’s alpha ranged from 0.84 to 0.87 for the scales in 2002, from
0.85 to 0.90 in 2007 and from 0.86 to 0.91 in 2012.

The analysis of the two age groups purposive seeking in the information channels
Media, Health specialists and Internet, as well as their evaluations of the usefulness and
the reliability of information in these channels was performed with ANOVA (one-way).

3 Results

The chapter starts by presenting results about how frequently the participants belonging
to the two age groups, 60 to 67 years and those who are 68 years and older, sought
information in the three information channels, Media, Health specialists and Internet.
After that, results about their evaluation of the usefulness and reliability of information
in the same information channels will be presented.

Figure 1 shows that both age groups sought information most often in the Media.
Furthermore, for both age groups, the frequency of information seeking in the Media
and from Health specialists was similar in 2012 to what it was in 2002 and the frequency
was comparable for both age groups. The frequency for information seeking on the
Internet, on the other hand, had increased for both age groups and this happened mainly
between 2007 and 2012.

Fig. 1. Information seeking in the media, health specialists and the internet

When the development in information seeking in the Media and Health specialists
is compared, the results revealed that difference across these two information channels
was identical in 2012 to what it was in 2002, for both age groups. The difference across
the Internet on the one hand and both the Media and Health specialist on the other hand
had diminished for both age groups.

Figure 2 shows that although information from Health specialists was considered
somewhat less useful in 2012 than in 2002 it was, nevertheless, evaluated as more useful
than information in the Media and on the Internet. Evaluation of information in the Media
was almost identical for both age groups. Both groups considered the information to be
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slightly less useful in 2012 than in 2002 and 2007. In 2002 information on the Internet
were considered to be more useful by those who belonged to the age group 60 to 67
years old, compared to the age group 68 or older. In 2012 the younger age group still
regarded the information as more useful than the older group but the difference across
them had declined somewhat. In addition, there had been a decrease in how the younger
age group evaluated the information in 2012 compared with 2002. The results for those
who are 68 years or older revealed a temporarily increase in the evaluation of usefulness
between 2002 and 2007, however, it decreased again in 2012 and was identical to what
it was in 2002.

Fig. 2. Usefulness of information in the media, health specialists and internet

A comparison of the development in evaluation of the usefulness of information
from Health specialists with the Media revealed that for the younger group there had
been a slight, but steady, decrease in the difference across these two information channels
since 2002. For the older age group, the difference across the channels was also slightly
less in 2012 than in 2002. When the development in evaluation of Health specialists was
compared with the Internet, the results show that for the older age group the difference
across these channels decreased temporarily in 2007. However it increased again in
2012, although it was less than in 2002. For the younger age group the difference across
the channels increased temporarily in 2007 but decreased again and was the same in
2012 as in 2002. When the development for the Media and the Internet is compared, the
results show that the younger group considered information in these channels equally
useful in 2002 but in 2012 information on the Internet were evaluated as somewhat less
useful than in the Media. For the older group the difference decreased in 2007, when
information in these channels were considered equally useful. In 2012, the difference
had increased again although it is somewhat less than it was in 2002.

Figure 3 reveals that although information from Health specialists were seen as
somewhat less reliable in 2012 than in 2002, by both age groups, it was nevertheless
considered more reliable than information in both the Media and on the Internet. Both
age groups evaluated the reliability of information in the Media in similar way, and for
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the younger group the evaluation was identical in 2012 to what it was in 2002 and 2007.
Results about the Internet show that in 2002, the age group 60–67 years old regarded
the information to be more reliable than the age group 68 years and older but in 2012
there was only a slight difference across the age groups. For the age group 60–67 years
old, there was a decrease in the evaluation of reliability between 2002 and 2007, but it
remained almost the same in 2012 as in 2007. For the age group 68 years and older there
was a temporarily increase in the evaluation of reliability between 2002 and 2007,
however, it decreased again in 2012 and was similar as in 2002.

Fig. 3. Reliability of information in the media, health specialists and internet

When the development in evaluation of information from Health specialists and the
Media is compared, the results show that for the older age group the difference across
these two channels was similar in 2012 to what it was in 2007 and 2002. For the younger
age group, on the other hand, the difference across these two information channels had
decreased steadily since 2002. A comparison of the development in evaluation of infor‐
mation from Health specialists with information on the Internet revealed that the differ‐
ence across these channels had increased slightly for the younger age group but for the
older age group the difference had diminished. The development in evaluation of infor‐
mation in the Media and on the Internet shows that for the younger group the difference
across these channels was less in 2012 than in 2002 but for the older group it had
increased.

4 Discussion

Elderly people form the fastest growing group of citizens in western societies and in
many other parts of the world [12]. Concerns have been raised that because of inadequate
MIL they do not have sufficient possibilities to benefit from digital health information
[2, 4]. By comparing results about three information channels, the Media, Health
specialist and Internet for two age groups, people 60 to 67 years old and those who are
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68 years and older, the study gives evidence about how the preferences of elderly
Icelanders´ for health and lifestyle information have developed from 2002 to 2012.

The study results demonstrate that for both age groups the frequency of information
seeking in sources on the Internet had increased since 2002. This, however, did not
happen at the expense of the other information channels. For both age groups, the
frequency of information seeking in the Media and in sources from Health specialist
was similar in 2012 to what it was in 2002.

The results show that evaluation of information in the Media was comparable in
2012 to what it was in 2002. Evaluation of usefulness and reliability of the information
was almost identical for both age groups. Both groups considered the information to be
slightly less useful in 2012 than in 2007 and 2002. The older group also considered the
information to be slightly less reliable in 2012 but for the younger group the evaluation
of reliability was identical in 2012 to what it was in 2007 and 2002. The changes in
evaluation of information in the Media were, however, small and no conclusions can be
drawn from it.

Information from Health specialists were considered to be more useful and reliable
than information in the Media and on the Internet, by both age groups. Yet, both groups
considered information from Health specialists to be somewhat less useful and reliable
in 2012 than in 2002. Furthermore, a comparison of the development in evaluation of
the usefulness and reliability of information from Health specialists with information in
the Media revealed that there was less difference across these two information channels
in 2012 than in 2002. In addition, for the older group, the difference in evaluation of the
usefulness and reliability of information across Health specialists and the Internet had
diminished in 2012, compared to what it was in 2002. For the younger group, however,
the difference in the evaluation of usefulness of information across Health specialists
and the Internet was the same in 2012 as in 2002.

Although the results indicate that people considered the quality of information from
Health specialist to be lower in 2012 than in 2002 it is, nevertheless, necessary to
examine how this develops over a longer period before any specific conclusions can be
drawn about changes in evaluation of the information.

The results about the Internet show that the younger group considered the informa‐
tion to be more useful and reliable than the older group in 2002 and still did so in 2012,
even though the difference across the age groups had diminished somewhat. The younger
group considered the information to be both less useful and less reliable in 2012 than in
2002. For the older group there was a temporary increase in the evaluation of usefulness
and reliability of the information between 2002 and 2007, however, it decreased again
in 2012 and was identical to what it was in 2002. Thus, while the frequency of infor‐
mation seeking on the Internet had increased since 2002, as suggested by Bromley [5]
the participants in both age groups had also become more critical of the information.

The study is limited by a response rate of 51 % in 2002, 47 % in 2007 and 58 % in
2012, which raises the question whether or not those who answered the survey are giving
a biased picture of those who didn’t respond. Nevertheless, the findings provide valuable
information about the development that has happened since 2002.

Though information technology develops rapidly it is important to realize that people
may not always change their information behaviour in line with it, particularly the older
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generation who has formed their habits during a lifetime. An overview of the develop‐
ment in information behavior, where information seeking and the evaluation of the
quality of the information is examined within a broad network of information sources,
is essential for the design of better education procedures which are built on realistic
goals and expectations. Thus, the findings provide important knowledge about elderly
peoples MIL, how they can be reached with information and knowledge and provided
with support that is likely to enhance their abilities to adopting healthier lifestyles.
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Abstract. Visual literacy is an essential group of competencies for interpreting
and generating visual messages within the scope of 21st century skills. More than
interpreting visuals, 21st century learners should be equipped with knowledge
and ability to generate complex visual messages, which is a harder skill to teach
and achieve. In this study, creating infographics is handled as a learning strategy
to teach secondary school students how to generate effective visual messages.
Research was carried out with the collaboration of science and technology, visual
arts, and information technology teachers within a design model research method
perspective. The effectiveness of the model is investigated by pre and posttests,
retention, and transfer tests. Through the findings on effectiveness of first
implementation loop of the infographic design model, a co-constructed design
model is proposed. According to the design model proposal, “content” and
“visual design” generation was determined central components related to
Information Technology, Visual Arts fields for creating infographic.

Keywords: Infographics � Secondary school � Visual literacy

1 Introduction

Visual literacy is an increasingly important group of acquired competencies that should
be developed for success in an ever more visual and digital world. Because we are
perpetually surrounded by technology, it has become a necessity to be able to “com-
municate more instantly and universally,” which can be met by visuals [1]. Nowadays
“pictorial turn” is taking place, which means the existence of images is more crucial for
communication and meaning making than entertainment and illustration [2].

Although the students are experienced users of digital media, they lack the skills and
vocabulary for deciphering an image and communicating nonverbally [3]. Becoming
visually literate enables students to interpret and compose more complex visual messages
during communication or meaning making processes. While “Living in an image-rich
world, how-ever, does not mean students naturally possess sophisticated visual literacy
skills, just as continually listening to an iPod does not teach a person to critically analyze

This research was prepared in the first author’s doctoral dissertation; the second author was the
supervisor.
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or create music [2, p. 60].”, visual literacy centered learning strategies should be
developed. Whatever it is, the strategy should inform learners about visual communi-
cation principles, which can also be used in other subject areas [4].

In this study creating infographics is handled as a learning strategy within the design
model proposal covering the entire process. An infographic is defined as the “visual-
ization of data or ideas that tries to convey complex information to an audience in a
manner that can be quickly consumed and easily understood” [5, p. 3]. Infographics are
found to be the most memorable visualization type containing pictograms, more color,
low data-to-ink ratios, and high visual densities [6]. In addition to being “the sweet spot
where linguistic and nonlinguistic systems converges” [7, p. 11], infographics enable
learners to visualize the “big picture” of a complex idea or content [8].

The design model of the study for creating infographics through the learning
process is based on generative learning theory which promotes “learner generated
activities” [9]. The implementation process was carried out with the collaboration of
science and technology, visual arts, information technology, and technology design
teachers, involving much collaboration which makes this study seriously different from
other studies. Research was conducted with two separate groups (experimental and
control groups) comprise of 45 twelve years old secondary school students who had
never created infographics before. The experimental group created individual info-
graphics themed “Pulleys and Levers”. The infographics were assessed with detailed
rubric comprised of two main dimensions for evaluating the content and the visual
structure of the infographics. The pre and post-tests, retention, and transfer tests were
applied for investigating the effect of creating infographics on the transfer and retention
of the infographic theme. Within this paper the design model proposal and the actual
process of the pilot study will be explained; the evaluation results of infographics and
the pre-post test, retention and transfer test results will also be presented.

2 Method

This study presents the first cycle of an ongoing design-based research about the
development of a design model on creating infographics at secondary school level.
Through connecting design interventions with existing theories, design-based research
purposes to clarify how people think, know, act and learn by developing models [10].
Within this perspective for the purpose of understanding infographic design process of
secondary school students, the interrelations of infographic design process components
are handled by considering Generative Learning Theory and Visual - Information
Design Principles. Accordingly the infographic design model proposal is explained on
the basis of process and components forming a model by depicting two separate
schemas (Figs. 1, 2). The two main purposes of the infographic design implementation
was (1) to make a complex topic more clear for students by making them visualize their
knowledge, (2) to instruct students how to design complex visual messages for making
them more visual literate.
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2.1 Research Group and Implementation

The study was conducted with 42, 13 years old seventh grade students from two
different classrooms (Group A, Group B) of a private secondary school who had never
heard or designed infographics. Without manipulating natural settings, the first cycle of
research was carried out with Group A (9 female, 12 male) as a research group and
Group B (7 female, 14 male) as a control group for testing the model proposal. The
whole process was implemented by collaborating with science and technology, visual
arts, information technology teachers and researcher from the research-development
group of the school. The science and technology department determined content of the
infographic design task as “Levers and Pulleys” which is the subject of simple
machines unit. The science and technology department selected levers and pulleys
because of relevance to infographic design and complexity of the topic.

2.2 Infographic Design Model Proposal Components

Infographic Design Model has three main integrated components: Content Generation,
Visual Design and Digital Design, related to knowledge and abilities for designing
infographic (Fig. 1). In order to design effective infographics, students should first
research and understand the information to generate the content of infographic that is
going to be designed.

Related to generated content and design purpose, students should be able to find
visualization solutions for conveying messages effectively. Without digital design
knowledge and abilities, successfully completed content generation and visual design
outcomes could not be made visible to others. That is why students should be able to
use digital tools effectively. Considering infographic design process, content generation
and visual design begins with appearance of infographic design idea and lasts until the

Fig. 1. Infographic Design Model components
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design is completed. Although digital design seems to begin after content generation
and visual design, digital design knowledge and ability affects the whole process.
Students, who know what can be done with design application software and have
experience using it, spend their time more efficiently on content generation and visual
design process and put forward a draft that can be performed.

2.3 Infographic Design Process

The infographic design process (Fig. 2) was implemented through following stages:
Content Preparation, Lecture on Creating Infographics, Content and Draft Generation,
Teacher Feedback to Draft, Design Generation, Teacher Feedback to Design and
Regeneration of Design. Infographic design process begins with Content Preparation
stage, which is handled as substantial as Design Generation stage within infographic
design model. Content preparation of this implementation starts with the lecture on
simple machines in their science and technology course without doing any modification
on natural settings of the curriculum.

Lecture on Infographic Design. The main purpose of this stage was to show a way to
the students of designing effective infographics approximately in 45 min. While stu-
dents had never heard of infographic, the first step was introducing the infographic term
by showing them a short animation prepared by the researchers. For making the
infographic concept more concrete for students, various kinds of visualizations were
displayed to the group to make them to see the difference. Considering the definition,
for showing the effectiveness of infographics, the students were provided comparisons
of different kinds of visualizations and infographics prepared on the same subject.

The second step was conducted by following a presentation (30 slides) and info-
graphic worksheets focused on components of infographic and design tips to aid
effectiveness. The six slides which discuss analyzing the meaningful information

Fig. 2. The implementation process of infographic design model proposal
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groups consist of text and images, using infographics and finding out their position on
the layout according to the grid principle. Immediately after examining meaningful
information and layout examples all together from presentation slides, students prac-
ticed finding out the meaningful information and the relations between them by grid-
ding their infographic examples on their worksheets individually. The third and the
final step of this stage was related to examining the infographics in detail in terms of
typography, images and color. Related to gridding in the second step, in this step the
way of organizing information by grouping and positioning is accentuated via ana-
lyzing infographics. Furthermore what can be done for focusing, emphasizing and
using visual cues to direct the viewer were discussed.

At the end of this course the infographic design task on Levers and Pulleys was
given to students (Fig. 3) and the questions related to content of the task was clarified
by the science and technology teacher. For the next Content and Draft Generation
stage, the students were asked to prepare raw content bearing text and images about the
task by using a word processor.

Content and Draft Generation. Before designing an appealing infographic, the most
important step is to have comprehensive knowledge of the content related to the aim of
designing infographic. Connected to this requirement, two interrelated aims must be
achieved at this stage: extensive content generation and holistic draft generation. For
carrying out this stage, defined steps were followed that are depicted in Fig. 3. Inter-
related Content and Draft Generation begins with content generation steps and inter-
twines with draft generation steps with the step on generating the layout and
determining the fields of components. Students got to work on generating their

Fig. 3. Infographic design task on Levers and Pulleys
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prepared content by determining meaningful information groups and then tried to
follow the following steps shown in content - draft generation road map (Fig. 4). The
researcher clarified any misunderstandings of the steps. The science and technology
teacher helped the students conceptualize the process further by giving examples from
content. After 15 min of individual content generation work, in 35*50 cm sizes sheets
were delivered for draft generation. Students began generating the layout of their
infographic draft by determining the fields of components. For the next Design Gen-
eration stage, the students were asked to complete their infographic drafts and deliver
them to their science and technology teacher for getting content feedback.

Teacher Feedback to Draft. Subsequent to delivery of infographic drafts, the science
and technology teacher, and the visual arts teacher gave feedback to the drafts
respectively. The science and technology teacher focused on content accuracy and
competency. The visual arts teacher critiqued the drafts’ visual design features and
gave suggestions. In addition, the researcher prepared information visualization tips
and supported feedback as an instructional design expert using sticky notes for the next
Design Generation stage.

Design Generation. The longest lasting stage of the infographic design stage was
carried out at Computer Laboratory. MS PowerPoint application software was used for
digital design. Because allocated time for entire implementation was limited, it was
preferred to use software with which they were already familiar. At this stage, the

Fig. 4. The content - draft generation road map
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technology design teacher, information technology teacher and the researcher met with
the students four times for 45 min over a three-week period.

Teacher Feedback to Design and Regeneration. Students began by examining the
feedbacks that were given to their infographic drafts. Following two 45 min meetings
on their digital infographics, students were delivered A3 printed posters of their digital
infographic drafts with sticky feedback notes on them. Showing them printed versions
in real dimensions was considered very important because the display of the computers
used to create the designs is approximately 50 percent smaller than the actual size.
Likewise, giving them information design tips was seen as essential because digital
design tool features influences the design.

Infographics Delivery and Exhibition. Students continued to work on their digital
infographics individually and delivered them to the science and technology teacher
three weeks later on CDs. The designed infographic posters in A3 size on Levers and
Pulleys were exhibited at school board.

3 Data Collection Tool

Infographic Design Rubric. The infographic design of students was evaluated using
the Infographic Design Rubric, developed by the researchers. The rubric is comprised
of two main dimensions: Content Generation and Visualization (Table 1). Content
generation dimension is handled in two sub-dimensions: Information Organization and
Information Quality, which are evaluated with 11 items. Visualization is handled also
in two main sub-dimensions: Big Picture and Components, and includes 22 items.

Pre-post, Retention and Transfer. In addition to infographic evaluation, to investigate
the effect of the process of students’ knowledge acquisition and retention of pulleys and
levers, pre-post, retention tests and transfer test were applied. The data of pre-post tests

Table 1. Infographic design rubric dimensions and sub-dimensions

Content Generation Visual Design Generation
Title Big Picture
Subtitles Hierarchy 
Information Organization Relation

Grouping Guidance
Systematic Rhythm
Continuity Emphasis

Information Quality Continuity
Important Information Balance
Key Concepts Unity
Explanations Components
Exampling Typography
Conclusion Colors

Identity Images
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and retention were collected via the same multiple-choice test comprised of 13 ques-
tions. The science and technology teacher selected the test items from a question pool
created by the research and development department of the school. The transfer test
questions were prepared by the researchers with expert opinions of teachers from the
science and technology department of the school. The transfer test comprised of three
questions focused on the working mechanism of pulleys and levers from real life
examples such as (1) finding the pivot, force and load points and explaining the gain of
simple machines, (2) solving a real life problem by suggesting a simple machine for
lifting up a load to a craftsman and, (3) giving a suggestion to a fisherman for carrying
the fishing rod more easily.

4 Findings

Infographic Design Rubric Results. Based on infographic design rubric results
(Table 2), it is seen that the lowest ranks were obtained for “Continuity”, “Systematic”
and “Explanations”; the highest ranks were obtained for “Subtitle”, “Key Concepts”
and “Conclusion” within content generation. Identity was omitted because infographic
design task does not require complete identity information like references. The highest
ranks were reached for “Typography”, “Rhythm” and “Relation”; the lowest ranks
were reached for “Images”, “Colors” and “Emphasis” within visual design generation.
In terms of overall results it could be clearly seen that most of visual design generation
dimension ranks are lower than content generation dimensions.

Pre-post and Retention Test Results. Independent samples t-tests were conducted to
compare improvement scores (the post test score minus the pretest score) for the
experimental group (infographic design implementation) and the control group
(without infographic design implementation) conditions. There was not a significant
difference in the improvement scores for experimental group (M = 5.00, SD = 1.60) and

Table 2. Mean and std. deviation for infographic design dimensions

Content Generation M SD Visual Design Generation M SD
Title 3.28 .461 Big Picture
Subtitles 3.50 .786 Hierarchy
Inf. Organization Relation 3.28 .958

Grouping 3.39 .850 Guidance 3.11 .758
Systematic 3.17 .786 Rhythm 3.39 .698
Continuity 2.89 1.132 Emphasis 2.72 1.074

Inf. Quality Continuity 3.17 .857
Important Inf. 3.22 .808 Balance 3.11 .832
Key Concepts 3.72 .575 Unity 3.06 .938
Explanations 3.17 .857 Components
Exampling 2.89 .900 Typography 3.89 .13
Conclusion 3.44 1.149 Colors 2.73 .98

Identity 4.00 0 Images 2.55 .88
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control group (M = 5.20, SD = 2.59) conditions; t (31) = -2.71, p = 0.78.
A Mann-Whitney test indicated to compare retention scores. Again there was not a
significant difference in the retention scores for experimental group (Mdn = 10.50) and
control group (Mdn = 9) conditions (U = 97.50, p = .43).

Transfer Test Results. The aim of transfer was to investigate the relationship between
designing infographics and the transfer of information. Ten out of eighteen students
volunteered to participate in the transfer test. A Spearman’s Rho correlation was run to
determine the relationship between the ten students’ transfer test and infographic design
scores. There was a strong, positive correlation between transfer test and infographic
design scores, which was statistically significant (rs = .68, p = .031). Based on the
results of the test, the students who got higher infographic design scores got higher
ranks also in Transfer Test.

Three examples that received high scores are seen in Fig. 5.

5 Conclusion, Discussion and Recommendations

Infographics enable the presentation of complex information in a holistic way within a
big picture which enables the designer to express their knowledge effectively by
combining various visualization methods. In this study, infographics are handled as a
knowledge visualization method at the secondary school level to help students com-
prehend a complex topic as simple machines and to increase their visual literacy by
instructing them how to design infographics.

The Infographic Design Model and the steps of whole process are constructed
based on Generative Learning Theory and Information Design Principles. This study is
just a part of an ongoing research which aims to produce a model of designing info-
graphics as a learning strategy within design based research perspective. In direction
with this main aim, the first loop of implementation on secondary school students is
investigated. The model process was extended and an adapted version of the first loop
of the study was performed with university students [11].

Fig. 5. Infographic design examples on simple machines
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The infographic design scores of this study show that visual design generation is
more challenging to achieve than content generation. This result may be due to the
content of the infographic design task which was selected from their science and
technology course and which they had heard lectures and had practiced. On the other
hand, it was the first time they created infographics, which necessitates knowledge and
ability of information design. According to the overall results, “continuity”, “system-
atic” and “explanations” dimensions of content generation and “images”, “colors” and
“emphasis” dimensions of visual design generation come to the forefront for first
revision of infographic design process. In order to develop the infographic design
process in terms of these weaker dimensions, some embodying practices can be
strengthened. Discovering the continuity and systematic methods used by information
groups in an infographic would be an instructive pre-study. Probably generating
effective abstract explanations is the most crucial and the hardest to achieve as well,
which could be solved by summing up practices and giving more feedback during
creating infographics. With the purpose of developing visualization knowledge and
abilities, students should be allowed plenty of time for analyzing, imitating infographic
examples and then trying to create their own visuals. Practices on constructing four or
five color set or breaking up visuals in to main shapes will help them to create simple
but appealing visuals.

While this research was based on design based research method, the process was
carried out without any change on naturalistic settings as much as possible. Findings
related to pre-post and transfer tests should be considered within this condition.
Obtainment of higher transfer test findings by the implementation group could be a
result of concluding part of task involving an example from daily life. In future studies,
using a topic which is not part of the students’ course curriculum for the infographic
design task could give experimental results.
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Abstract. This paper presents results from the research study of students at the
Faculty of Humanities and Social Sciences in Zagreb, University of Zagreb,
Croatia about their views and perceptions of scientific literacy. The results show
that students are interested in scientific discoveries, that they partially have trust
in outcomes of scientific research and that they mostly understand work of scien‐
tists. To become acquainted with news from science, students use various digital
information resources, mostly digital. What is most important, they have clear
understanding of what it means to be scientifically literate and what are the
competencies that constitute a scientifically literate person. They prefer an insti‐
tutionalized type of education about science. The results of this research study
indicate a mature approach to the understanding of the concept of scientific
literacy and that students rely on their knowledge about science and scientific
research in their academic (and later in professional) development.

Keywords: Scientific literacy · Higher education · Croatia

1 Introduction

Science and technology influence our lives both in both professional and private spheres
because our society is dominated and even “driven” by its ideas and products [1]. Modern
society needs individuals with scientific and technological qualifications at the top level
as well as a general public possessing a broad understanding of its contents, methods,
and its power as a social force shaping the future [2]. Such individuals would be consid‐
ered scientifically literate, that is, they would be familiar with the notion of scientific
literacy which represents the understanding of scientific concepts and processes required
for personal decision making, participation in civic and cultural affairs, and economic
productivity [3]. To become scientifically literate, individuals have to participate in some
type of education, preferably from their earliest age and continue to build their scientific
literacy competencies throughout their entire life. Following this idea of the importance
of education in scientific literacy, this paper will focus on students as one of the most
important groups in the general population that is strongly influenced by science during
their education. The following parts of the paper will present the concept of scientific
literacy in short and the results of the research study of students at the Faculty of
Humanities and Social Sciences in Zagreb, University of Zagreb, Croatia (FHSS) and
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their perceptions and views on scientific literacy as a perquisite for their academic and
professional development in their post-academic life.

2 Scientific Literacy

The initial idea of scientific literacy appeared in the 1950 s in the United States and
continued to develop in 1960 s when public concerns about science education became
even more present in public media [1]. From that moment on, science topics started to
enter school curriculums and professional literature creating grounds for even wider
acceptance of the concept [1]. Since that early period in development of scientific
literacy, many definitions were developed to describe the very concept of scientific
literacy. Miller [4] defined civic scientific literacy as “… the level of understanding of
science and technology needed to function as citizens in a modern industrial society”.
For Van Eijck and Roth [3] it “… means knowledgeably participating in and contributing
to worldly affairs where scientific literacy is required”. The Organisation for Economic
Co-operation and Development (OECD) [2] defined scientific literacy as “the capacity
to use scientific knowledge, to identify questions and to draw evidence-based conclu‐
sions in order to understand and help make decisions about the natural world and the
changes made to it through human activity”. In addition to these definitions, scientific
literacy can be described and analyzed in different ways. Authors like Brickhouse [5]
analyzed further the concept of scientific literacy and differentiated four dimensions of
scientific literacy that signify its importance in the life of individuals: 1. civic dimension
(participation in public life and ways which supports, critiques and directs professional
science); 2. personal dimension (making good use of scientific information to make
personal decisions); 3. cultural dimension (appreciation and understanding of scientific
ideas for their own sake); and 4. critical dimension (understanding why scientific texts
were written, what the authors were trying to do with the scientific text etc.). One of
many aspects of scientific literacy is that it strengthens challenges to the nature of
scientific research as well as the direction of technological innovation. This has become
possible because of the scientifically literate population which possesses a rational view
of the world, has a predisposition to think critically and the capacity to appraise scientific
evidence for themselves [6]. The document “PISA Assessing Scientific, Reading and
Mathematical Literacy: a Framework for PISA 2006” [7] analyzed scientific literacy
and described four of its interrelated aspects: recognizing life situations involving
science and technology (that is, context); understanding the natural world on the basis
of scientific knowledge (that is, knowledge); demonstrating competencies that include
identifying scientific issues, explaining phenomena scientifically and drawing conclu‐
sions based on evidence (competencies); indicating an interest in science, support for
scientific research and motivation to act responsibly towards natural resources and
environments (that is, attitudes). It also includes competencies to: explain phenomena
scientifically; evaluate and design scientific research; and interpret data and evidence
scientifically [8]. All these competencies are important because they should be included
in university courses about science and scientific research. Scientific literacy has many
applications in real life. According to Van Eijck and Roth [3] “in the everyday world,
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scientific literacy likely does not mean doing well on a test, but it means knowledgeably
participating in and contributing to worldly affairs where scientific literacy is required”.
For Hodson [6] scientifically literate individuals will be able to “to cope with the
demands of everyday life in an increasingly technology-dominated society, better posi‐
tioned to evaluate and respond appropriately to the supposed “scientific evidence” used
by advertising agencies and politicians, and better equipped to make important decisions
that affect their health, security and economic wellbeing”. This rather short insight into
scientific literacy explains some of the most important elements of the concept of scien‐
tific literacy and its applications, which are the foundations for the research study in the
following part of this paper.

3 Research Study

Although science has been around us for centuries, some groups in the general popula‐
tion perceive it differently on the grounds that their lives are influenced differently by
science. This paper focuses on one specific group – students, who should already have
a clear and deep view on science in general, and the work of scientists by the time they
enroll in a university. However, that is not always the case and students sometimes see
scientists “as withdrawn and remote from real life, sometimes selfish and antisocial, and
certainly less friendly than ‘normal’ people” [2]. To discover their current perceptions
and views about selected aspects of science and scientific literacy, a research study was
initiated. The purpose of the research was to get an insight into the connection of science
and scientific literacy and the students at the FHSS. The objective of this study was to
collect data about the importance of science to the students, and about their under‐
standing of the term of scientific literacy and its acquisition in important segments of
students’ everyday activities. This research is an addition to the previous two researches
on the topic of scientific literacy conducted in 2012 [9] and 2013 [10]. An online (Web)
survey with nine closed type questions was chosen as the research method in this study.
While this method has its shortcomings, it is still a legitimate and practical method for
collecting data from a large number of research participants. The research was initiated
on June 17, 2015, 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 invitation was sent to
all students regardless of their age and study program to attract as many participants as
possible. The online survey was closed on June 26, 2015, with the total of 218 student
participants.

4 Results and Discussion

In a series of questions the students in the research study were asked about selected
aspects of scientific literacy. Because of space restrictions, only partial results will be
presented in the next part of the paper.
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4.1 The Year of the Study Students Are Attending

The results in the first question indicate that most respondents were students in advanced
years of study including postgraduate students. Students in the category “Not a student
of a reformed study program” were students of the old pre-Bologna study programs
which still haven’t finished their study. Since the participation in the research study was
offered to the students of all study groups at the FHSS, including students of the old
(pre-Bologna) study programs, it was not possible to estimate the share of the partici‐
pants in this research study in the total number of students at the FHSS. While this is a
restriction of this research study, the results are still very indicative and valuable foun‐
dation for further research (Table 1).

Table 1. The year of the study students are attending (N = 218)

Year of the study N %

First year (undergraduate study) 17     7.8

Second year (undergraduate study) 15     6.9

Third year (undergraduate study) 28 12.8

Fourth year (undergraduate study)     2     0.9

First year (graduate study) 31 14.2

Second year (graduate study) 32 14.7

Advanced university student 41 18.8

Not a student of a reformed study program 17     7.8

Postgraduate study 35 16.1

4.2 The Degree of Students’ Interest for Scientific Discoveries

The answers in this question indicate that almost half of the respondents were partially
interested in scientific discoveries, and less than half were completely interested in
scientific discoveries. Since the students are in direct and daily contact with science and
scientific research during their study at the university, the percentage of the answers
about complete interest for scientific discoveries should be higher as their study
programs require proficiency in science. Respondents declaring no interest for scientific
discoveries were hardly present. Higher percentages of interest for scientific discoveries
could be achieved by involving all students more actively in practical scientific research
taking into consideration their study groups and their interests. The students who are
already involved in scientific activities will, presumably, be more familiar with
numerous aspects of scientific work and would progress more easily through the study
program (Table 2).
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Table 2. The degree of students’ interest for scientific discoveries (N = 218)

N %

Completely uninterested         1     0.5

Partially uninterested         6     2.8

Neither interested nor uninterested     11     5.1

Partially interested 106 48.6

Completely interested 94 43.1

4.3 The Degree of Students’ Trust in Outcomes of Scientific Research

Over 72 % of the respondents partially trust the outcomes of scientific research, while
only 8.7 % of the students in this research study have the complete trust in outcomes of
scientific research. Over 9 % of the respondents do not partially believe in outcomes of
scientific research, while 7.8 % neither have trust nor distrust in outcomes of scientific
research. Reasons for trust or distrust could be many; for instance, normative nature of
information, that is, the norm within a certain community which tells us how many
people would agree or disagree on some important issue [11] or some other influences
the respondents acquired during their earlier education that shaped their views on
science. A deeper insight into this matter is necessary to understand factors that influence
someone’s trust or distrust in science (Table 3).

Table 3. The degree of students’ trust in outcomes of scientific research (N = 218)

N %

Complete trust     19     8.7

Partial trust 159 72.9

I have neither trust nor distrust     17     7.8

Partial distrust     20     9.2

Complete distrust         3     1.4

4.4 The Degree of Understating of Work of Scientists

Familiarity with work of scientists could help students in accepting science in general.
Fifty-six percent partially understand the work of scientists, while 42.2 % understands
it completely. Only 1.8 % of the respondents do not understand work of scientists. The
results in this question show that the students who participated in this research are
familiar with work of scientists which makes them more open to scientific concepts and
practice, which is, again, important for raising the level of scientific literacy (Table 4).
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Table 4. The degree of understating of work of scientists (N = 218)

N %

I completely understand work of scientists     92 42.2

I partially understand work of scientists 122 56.0

I do not understand work of scientists         4     1.8

4.5 Information Resources Students Use in Order to Acquire News from the
World of Science

The respondents were given 19 information resources (plus the answer “in some other
way”) from which they could choose which information resources for acquisition of
news from the world of science they use. The results show that the students in this
research study frequently use: for example, scientific journals, books, certain categories
of Web pages available freely on the internet, materials from scientific conferences, and
television broadcasts. In general, the students use mostly digital information resources
available to them depending on their information needs. It is worth noting that online
information resources are a common source of scientific news among the students in
this research while radio broadcasts, public lectures in public institutions, and materials
from scientific conferences, personal Web pages of scientists, Web pages of weekly
magazines, and specialized social networks are less popular. Further research into
reasons or criteria for choosing certain information resources would give a more precise
picture about use of scientific information resources (Fig. 1).

4.6 Being Scientifically Literate

This question investigates the perceptions of the students about elements of the concepts
scientific literacy. Most of them perceive scientifically literate persons as people who
are well familiar scientific method, who are familiar with basic scientific concepts, who
know how to determine the validity of scientific information resources, who know how
to determine correct and incorrect use of scientific information resources, who know
how to organize, analyze and interpret data from scientific research and know how to
draw a conclusion from scientific proofs. These are the most frequently chosen answer
by the respondents indicating that a scientifically literate person should be more than
just familiar with the most important aspects of science. All choices the students made
in this question suggest that they have very clear idea about what a person should be
able to do to call himself or herself a scientifically literate person (Table 5).

4.7 Areas Important for Developing Competencies Related to Scientific Literacy

The top five answers in this question were: know how to design hypotheses, know how
to analyze research data and draw proper conclusions, know how to differentiate argu‐
ments based on scientific proofs and theories from those based on other foundations,
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know how to evaluate scientific arguments and proofs which originate from different
sources and know how to identify main scientific question in research. These five
answers suggest that the students recognized areas of knowledge important in becoming
scientifically literate. Areas not recognized by students could be further elaborated to
students during their program of study in order to reach better science proficiency
(Table 6).

4.8 Types of Education Students Received in Order to Familiarize Themselves
with Science

The respondents prefer a formal type of education about science, that is, lectures at the
university. Lectures at university are followed by lectures outside the university and
online lectures (live and recorded) while other types of education about science were
chosen less frequently by the respondents. It is interesting to observe that the online
lectures are not used more frequently by the students in this research. The respondents
were also given a possibility of including some other types of education: self-learning

Fig. 1. Use of information resources for acquisition of news from the world of science.
A = Always, R = Rather frequently, O = Occasionally, R = Rarely, N = Never (multiple answers)
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– by using different information resources (2), documentaries (1), communication with
colleagues (1), congresses (1), practical work in science (1), lectures in audio format
(1), literature review (3), exchange of knowledge with colleagues and other people (1),
collaboration with colleagues and other people (1), books (2), conferences (1), commu‐
nicating with people who are involved in science (1), podcasts (1), doing research on
my own (1), journals and other media (1), individual work (1), field trips (1), and scien‐
tific meetings (1). These answers could be accepted as the supplement to the predefined
answers in this questions which include some of the most frequent types of education
offered to students at the university level. It remains to be investigated further what
online types of education in science will prevail in the following years and what will be
reasons for that (Table 7).

Table 5. Being scientifically literate (N = 217) (multiple answers)

A person should: N %

Be familiar with application of scientific methods of research 180 83.0

Know how to determine the validity scientific information resources 166 76.5

Be familiar with basic scientific concepts 164 75.6

Know how to determine correct and incorrect use of scientific
information resources

164 75.6

Know how to draw a conclusion from scientific proofs 160 73.7

Know how to organize, analyze and interpret data from scientific
research

158 72.8

Know how to recognize a scientific problem 131 60.4

Know how to create a plan for scientific research 127 58.5

Know how to explain some phenomenon in scientific terms 102 47.0

Understand nature around yourself with the help of scientifically based
knowledge

    98 45.2

Know how recognize situations in which it is possible to apply a
scientific discovery

    96 44.2

Be familiar with development of ICT     76 35.0

Know how to create representations of results of scientific research     68 31.3

Be responsible to natural resources and environment     57 26.3

Show interest for science     50 23.0

Provide support to scientific research     34 15.7
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Table 6. Areas important for developing competencies related to scientific literacy (multiple
answers)

A person should: N %
Know how to design hypotheses 164 75.6
Know how to transform research data from one representation to another 163 75.1
Know how to evaluate scientific argument and scientific proofs from

different information resources
162 74.7

Know how to evaluate scientific arguments and proofs which originate
from different sources

161 74.2

Know how to identify main scientific question in research 146 67.3
Know how to evaluate types of scientific research 135 62.2
Know how to differentiate arguments based on scientific proofs and

theories from those based on other foundations
133 61.3

Be able to recall scientific knowledge and know how to apply it 132 60.8
Know to identify, use and model scientific facts 132 60.8
Know how to describe in which scientists create safe environment for

research data and to be able to generalize conclusions and
explanations

118 54.4

Know how to explain potential implications of implementation of
scientific knowledge on society

117 53.9

Know how to differentiate questions which can be scientifically
researched

113 52.1

Know how to analyze research data and draw proper conclusions     90 41.5
Know how to evaluate assumptions, proofs and explanations in

scientific texts
    78 35.9

Table 7. Types of education received in order to familiarize oneself with science (multiple
answers)

N %
Lectures at the university 211 97.2
Lectures outside the university 130 59.9
Online lectures (live and recorded)     84 38.7
Workshops at the university     78 35.9
Workshops outside the university     58 26.7
Short courses     44 20.3
Online short courses     40 18.4
Summer schools     31 14.3
Some other type of education     22 10.1

5 Conclusion

Science is integral part of society which depends on ideas and products coming from
science and technology. To continue its development, society needs scientifically literate
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citizens. Education in scientific literacy can begin at an early age and it should continue
throughout one’s life. This paper presented the results of the research study of university
students at the FHSS. According to the results, students are interested in science, have
trust in outcomes of scientific discovery and understand well the work of scientists. They
most commonly use digital information resources to inform themselves about science.
They also understand well what it means to be scientifically literate as well as what are
the competencies that constitute scientific literacy. They prefer formal education in
science but sometimes they also acquire knowledge about science outside the university.
The results suggest that scientific literacy is important for education of the students who
participated in this research study. The results in this research study also indicate that
the students are well acquainted with the concept of scientific literacy, which is encour‐
aging since they are already active citizens who influence their society. Therefore, we
can conclude that science and scientific literacy play an important role in students’
academic (and later on) professional development.
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Abstract. Resource description, one of the key components of the Library and
Information Science (LIS) field, represents a set of processes based on standards
and changes according to needs and new developments. Resource description
processes and utilization of related standards require special skills and compe-
tencies for information professionals. Resource description skills are also known
and described as metadata literacy skills. Metadata literacy skills are mainly
composed of three sets of skills, namely basic skills, information object
description skills and decision-making skills. LIS departments play an important
role in equipping their students, in other words, future information professionals,
with these skills. This study aims to explore the level of metadata literacy skills
of undergraduate students in the Department of Information Management of
Hacettepe University. A questionnaire was used as a data collection instrument.
Findings of the survey indicate that these students have a higher level of con-
fidence regarding basic and information object description skills, in comparison
with decision-making skills.

Keywords: Metadata � Metadata literacy � Metadata literacy skills � LIS
students � Turkey

1 Introduction

One of the services provided by cultural memory institutions to meet ever changing
expectations of their users is increasing visibility and accessibility of their collections
by the use of high quality metadata. Metadata is defined as “structured information that
describes, explains, locates, or otherwise makes it easier to retrieve, use, or manage an
information object. Metadata is often called data about data or information about
information” [1, p.1]. Metadata as a concept is understood and used differently in
different environments. Some use it to refer only to records that describe digital objects,
while others use it to refer to records that describe both digital and non-digital objects.
In the library environment, the term metadata is used for any formal scheme of resource
description (including traditional cataloging), applied to any type of object.

Skills used by information professionals for resource description processes (i.e.
conceptualization, metadata creation and studies on metadata issues) are also referred to
as metadata literacy skills [2–4].
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There are some connections between metadata literacy skills and information literacy
skills. First of all, resource description itself requires the use of searching, analyzing and
critical thinking skills that can be described as high level information literacy skills [5–7].
Secondly, since developing a deeper understanding of how metadata is created helps to
understand how information resources can be located and retrieved, metadata literacy
seems to be, to a certain extent, a part of information literacy.

There is no doubt that metadata literacy skills are important for information pro-
fessionals not only to perform their professional activities towards resource description
in order to increase the accessibility and visibility of their collections, but also to teach
information literacy in a more enhanced way.

Therefore, equipping LIS students with metadata literacy skills during their formal
education is important, and that is why it is generally among the core courses and one
of the main objectives of the curricula in many LIS schools.

The purpose of this study is to explore the perceived proficiency levels of students
of the Department of Information Management of Hacettepe University regarding
metadata literacy skills. Findings provide information about the current level of
undergraduate students’ perceived metadata literacy skills and also provide guidance to
faculty as they prepare the curricula.

2 Related Works

As a concept, metadata literacy was first used in 2009 by Eric T. Mitchell in his
doctoral dissertation titled Metadata Literacy: An Analysis of Metadata Awareness in
College Students [2]. Mitchell describes metadata literacy under the skill-based lit-
eracies and defines the concept as “the ability to conceptualize, create and work with
metadata within information environments” [2, p. 62]. He claims that some of these
skills are already a part of information literacy skills set. He also points out other
studies which analyze cataloging, critical thinking and abstracting skills of students in
the context of information literacy skills [8, 9].

There are numerous studies in the literature on metadata skills. American Library
Association’s (ALA) Metadata Interest Group refers to metadata skills as under-
standing metadata standards, computer literacy skills, use of web tools and technical
skills such as markup languages (especially XML), OAI, RDF structures and CSS [10].
The report published by the National Research Council reflects metadata related
competencies as management abilities, understanding complex system structures,
collaboration and communication skills, skills related to conceptualization of digital
documents, and algorithmic thinking skills [11].

Some studies describe metadata skills by listing the skills of a metadata librarian, in
some cases in comparison with the skills of a cataloging librarian. According to
Chapman, for instance, skills metadata librarians should possess can be classified under
the following titles: collaboration, research, education, and development. There are also
studies determining metadata librarians’ skills based on job announcements. In one of
these studies, Mkhize indicates that metadata librarians should have adaptation and
independent working abilities, critical thinking and problem solving skills, organiza-
tional and communication skills, as well as collaboration skills [12]. Park and Lu [13],
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based on their analysis of 107 job postings, describe metadata skills as metadata
creation, electronic resource management, awareness of trends, and digital library
development. They also reveal that traditional cataloging and classification standards
and skills are highly relevant as well.

In addition, a review of literature indicates that, skills required for resource
description processes change with the effects of technology and new information
environments. For instance, the importance of skills related to description of
audio-visual formats and new information resources has been increasing [14]. Addi-
tionally, metadata related skills become important not only for library and information
science but also for data literacy especially in e-science [15].

Besides librarians, some have studied students’ metadata skills and competencies.
In one such study, it was found that students use metadata in social networks and that
their metadata literacy level was sufficient. A statistically significant difference was
reported on the level of metadata literacy skills of students who have knowledge and
experience of digital information and information literacy [2].

3 Methodology

The main aim of this study is to identify proficiency levels of LIS students regarding
metadata literacy (use of metadata and decision making about metadata related issues).
With this aim, an online survey was conducted of undergraduate students of Department
of Information Management of Hacettepe University. At the Department, both core and
elective courses are offered related to metadata literacy skills and competencies within
the undergraduate curricula.

The research question of the study is “what is the perceived proficiency level of
students about metadata literacy skills?”

A questionnaire, which consists of 21 statements under three main categories, was
designed based on a five-point Likert Scale. It was disseminated to all students enrolled
in the Department (281 students) via email and an internal information system. The
survey generated 88 responses. Almost one third of the total students (31 %) in the
Department were represented.

Collected data was analyzed by Predictive Analytics SoftWare (PASW). Descrip-
tive statistics were used for analyses. Reliability level of gathered data was calculated
via internal consistency tests of PASW software. Internal consistency was found sig-
nificantly high with the Cronbach Alpha value calculated as 0.96.

4 Findings

Demographic data has shown that the majority were third year students (almost 40 %–

35 students), while almost 33 % were second year students, 13.6 % were first year and
final year students (29 and 12 students, respectively).

The results reported in this section of the study present findings according to three
components of metadata literacy and metadata related skills: basic skills which are also
related to information literacy skills, information object description skills, and decision
making skills.
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4.1 Basic Skills

Basic metadata skills/competencies were identified in six statements. According to the
findings, almost 80 % of the students defined their proficiency level regarding finding
citations in texts as either good or very good, while only 20 % defined it either as fair or
poor or very poor (17 %, two percent, and one percent, respectively). While 86 % of
students claim to be good or very good at describing the elements in a citation, only
33 % claim to be good at understanding the standard used in a citation. These findings
indicate a gap in their knowledge regarding different citation styles, although they can
recognize its components (Table 1).

As for understanding preferred metadata standard in a digital library 42 % defined
their level as either good or very good, while 27 % define their level as fair, and 31 %
as either poor or very poor. More than half the students indicated a deficiency in their
proficiency regarding metadata standards used in digital libraries. On the other hand,
when it comes to understanding preferred classification system in an information
center, more than half the students (58 %) claimed to be good or very good (Table 1).
Yet, almost 23 % evaluated their level as poor or very poor. Finding description
elements in a document or a resource seems to be a metadata skill about which the
majority of students (85.2 %) feel competent.

4.2 Information Object Description Skills

Students were asked to describe their information object description skills over six
statements. Results show that more than half the students (55.7 %) claimed their levels
to be either good or very good at creating an abstract for a video, while more than

Table 1. Basic skills

Very
Poor

Poor Fair Good Very
Good

Mean

n % n % n % n % n %

Finding citations in a text 1 1.1 2 2.3 15 17 30 34.1 40 45.5 4.2
Description of the elements in a
citation

0 0 5 5.7 7 8 27 30.7 49 55.7 4.4

Understanding the standard used in
a citation

11 12.5 15 17 33 37.5 21 23.9 8 9.1 3

Understanding preferred metadata
standard in a digital library

18 20.5 9 10.2 24 27.3 19 21.6 18 20.5 3.1

Understanding preferred metadata
standard in a digital library

18 20.5 9 10.2 24 27.3 19 21.6 18 20.5 3.1

Understanding preferred
classification system in a library

6 6.8 14 15.9 17 19.3 24 27.3 27 30.7 3.6

Finding description elements in a
document or a resource.

3 3.4 1 1.1 9 10.2 28 31.8 47 53.4 4.3
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one-fifth of them rated their level as poor or very poor. The majority of students feel
competent (rating their level either good or very good) in identification of keywords for
a video (70 %), finding description elements of photograph or an image (66 %), un-
derstanding the structure of an electronic resource (navigation, content and context)
(60 %), and adding tags and comments to a web page (69 %). On the other hand, the
majority (56 %) feels less competent (rating their level either fair or poor or very poor)
when it comes to finding descriptive elements of different information objects (Table 2).

In this part of the study, mean scores are relatively lower compare with the basic
skills, especially about the statements regarding creation of an abstract for a video and
finding description elements of different information objects (Table 2).

4.3 Decision Making Skills

Students were asked to describe their levels related to decision-making processes of
metadata related activities that can potentially be used in any information center. More
than one third of the students (37.5 %) rated their level fair about determining
description standard for resources in an information center. Additionally, 28 % rated
their level as poor or very poor while 34 % rated it as good or very good. There seems
to be a deficiency regarding this specific skill.

More than half the students seem to be more competent (rating their level either
good or very good) in deciding on the elements for description of an information
resource (52.3 %), deciding on description fields for object description (62.5 %),
providing directive information about a resource via its metadata descriptions
(53.4 %), and choosing information resources that can meet their information needs by
metadata descriptions (58 %). Determining the type of an information resource is the
skill which gets the highest confidence level. 85 % of the students rated their level
either as good or very good (36.4 % and 48.9 % respectively) (Table 3).

Table 2. Information object description skills

Very
Poor

Poor Fair Good Very
Good

Mean

n % n % n % n % n %

Creating an abstract for a video 5 5.7 15 17.0 19 21.6 31 35.2 18 20.5 3.5
Identification of keywords for a
video

2 2.3 4 4.5 20 22.7 34 38.6 28 31.8 3.9

Finding description elements of a
photograph or an image

4 4.5 10 11.4 16 18.2 26 29.5 32 36.4 3.8

Understanding the structure of an
electronic resource (navigation.
content and context)

2 2.3 10 11.4 24 27.3 26 29.5 26 29.5 3.7

Adding tags and comments to a web
page

2 2.3 6 6.8 19 21.6 28 31.8 33 37.5 4.0

Finding description elements of
different information objects

6 6.8 13 14.8 30 34.1 27 30.7 12 13.6 3.3
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On the other hand, students seem to be feeling less competent on some skills in this
category such as choosing appropriate description fields of information resources in
different metadata standards (41 % of the students rated their level as fair, while 23 %
rated it as poor or very poor), choosing an appropriate metadata standard for an
information center or its aims and objectives (35 % of the students rated their level as
fair, while 32 % rated it as poor or very poor), and understanding the metadata quality of
a resource (31 % rated their level as fair, while 26 % rated it either as poor or very poor).

5 Conclusions and Recommendations

Libraries and information centers are memory institutions that are strongly affected by
advancements in technology and changes in information environment. Therefore they
have to update their infrastructures, policies and services in order cope with changes

Table 3. Decision making skills

Very
Poor

Poor Fair Good Very
Good

Mean

n % n % n % n % n %

Determining description standard
for resources in an information
center

6 6.8 19 21.6 33 37.5 24 27.3 6 6.8 3.1

Deciding on the elements for
description of an information
resource

5 5.7 10 11.4 27 30.7 27 30.7 19 21.6 3.5

Deciding on description fields for
object description

3 3.4 8 9.1 22 25.0 22 25.0 33 37.5 3.8

Providing directive information
about a resource via its metadata
descriptions

6 6.8 9 10.2 26 29.5 34 38.6 13 14.8 3.4

Determining the type of an
information resource

2 2.3 4 4.5 7 8.0 32 36.4 43 48.9 4.3

Choosing information resources
that can meet my information
needs by browsing their metadata

5 5.7 10 11.4 22 25.0 32 36.4 19 21.6 3.6

Choosing appropriate description
fields of an information resource
in different description standards

5 5.7 15 17.0 36 40.9 22 25.0 10 11.4 3.2

Choosing an appropriate metadata
standard that can be served for an
information center and its
objective

11 12.5 17 19.3 31 35.2 19 21.6 10 11.4 3.0

Understanding the quality of
metadata of an information
resource

15 17.0 17 9.3 23 26.1 27 30.7 6 6.8 2.9
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and increase service quality to meet their users’ expectations. Developments and
changes in the information environment also have an impact on resource description
units of these institutions along with the skills and competencies required from pro-
fessionals who work in these units. As a result, there has been a transition from
cataloging librarian to metadata librarian, as it is clearly seen in related job
announcements. It is LIS departments’ responsibility to follow up the change and make
adaptations in their curricula accordingly to make sure that their students are equipped
with new skills required in the field. There is no doubt that empowering students with
such new skills will support their professional efficiencies.

This study attempts to determine LIS undergraduate students’ perceptions on their
metadata literacy skills. Findings indicate a high level of competence regarding most of
the basic skills such as determining the type of an information resource and under-
standing preferred classification system in an information center, and skills heavily
used on web and social media, such as, identification of keywords for a video, finding
description elements of photograph or an image, and adding tags and comments to a
web page. However the study also found that students feel less competent mostly in
higher level skills which are listed under the decision making category, such as un-
derstanding the standard used in a citation, understanding preferred metadata stan-
dard in a digital library, finding description elements of different information objects,
determining description standard for resources in an information center, choosing
appropriate description fields of information resources in different metadata standards,
choosing an appropriate metadata standard for an information center or its aims and
objectives, and understanding the metadata quality of a resource.

Students’ lack of confidence regarding certain skills could be affected by several
factors such as the year of the study, subject specific elective courses they have taken,
the experience they gained from practical work they carried out during their practicum,
personal interest, and gaps in curricula. To the best of authors’ knowledge, the
Department’s curricula cover all the aspects mentioned related to metadata skills,
however some only addressed in elective courses but might not be detail. Further study
is needed to uncover the factors behind the lack of certain metadata skills.
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Abstract. The purpose of this study was to investigate the effects of
argument-driven inquiry information literacy (IL) instruction on fifth-graders’
argumentative learning, and teachers’ opinions on the instruction. The research
site was a fifth-grade classroom of 30 students in Taiwan and lasted seventeen
weeks. IL instruction was taught a period of time per week by a teacher
librarian, who collaborated with a classroom teacher. An inquiry project was
used in the IL and Chinese courses. The Argument Test was used for the pretest
and posttest. Research data was collected from interviews, participant obser-
vations, tests, and document analysis. Results showed that argument-driven
inquiry was an effective project for cultivating these students’ argument skills;
their overall argument performance improved significantly, though some chal-
lenges remained. Both the teacher librarian and classroom teacher suggested that
we systematically design argument-driven inquiry projects in IL curriculum, to
progressively improve students’ argumentative reasoning.

Keywords: Argumentative skills � Argument-driven inquiry � Information
literacy instruction � Big6 model

1 Introduction

Many researchers allege that acquiring argumentative reading and writing strategies as
well as practices are important for school curricular reforms, because the ability to
identify the underlying argument, and its claims, warrants, and evidence are crucial for
academic success [1–3]. In fact, the essence of argument contains logical and critical
thinking, which is a skill decisive to participating in a democratic society.

Two main challenges in teaching argument are mentioned in studies [3]. First, both
teachers and students lack clear concepts about structures of argumentative texts because
most textbooks often favor narrative and explanatory texts over argumentative ones.
Second, there is no actual audience for students formulating arguments in a classroom
setting where their primary audience is their teacher. Thus, Kuhn [2] and Llewellyn [4]
suggested that there is a need to build an argument-driven inquiry to engage students in a
meaningful learning environment, so their critical thinking can be developed.
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1.1 Purpose of Study

The main purposes of this study were to examine the effects of argument-driven inquiry
information literacy instruction on fifth-graders’ argumentative learning and to
understand teachers’ reflections towards the instruction. Specific research purposes
were as follows:

• To examine students’ overall argument performance in the information literacy
instruction.

• To examine students’ argumentative writing performance in the information literacy
instruction.

• To understand teachers’ opinions about the integrated information literacy
instruction.

2 Literature Review

2.1 Importance of Argument Learning

A democratic society is one where people have common visions and make reasonable
decisions through constant communication, compromise, and respect for each other.
However, there are many conflicts happening in the democratic countries recently, such
as highway toll collectors conflict in Taiwan, events of white police officers shooting
black men in the United States, anti-austerity movement in Europe. It seems that
reasonable communication is not an easy goal for us to achieve. Researchers indicate
that the most promising path to resolving conflicts is to make an argument using logical
reasoning and relevant evidence to convince an audience and consider his/her per-
spective at the same time [1, 2, 5].

There are three basic elements of argument: claim, evidence, and warrant [1, 5, 6].
First, a claim is the statement and position proposed by the author; it is persuasive if it
demonstrates an insightful understanding of topics. Secondly, evidence is the data
which supports the claim; regardless of types of evidence, they should be substantial,
correct, and related to the topic. Third, a warrant provides insightful analysis of how
evidence supports the claim.

Thus, for the complex structure of argumentative texts, it is not easy to learn and
teach arguments compared with narratives and expository writing. Furthermore, stu-
dents in Taiwan start to learn argumentative texts relatively late in the fifth grade;
before that, they had few chances to encounter this kind of text in school. Sandoval and
Millwood [7] found that many high school students could cite evidence for their claims,
yet they often failed to notice whether these data contradicted their claims or not.
Hillocks [1] also revealed that in the U.S.A. one textbook of over 1100 pages devoted
only 45 pages to persuasive writing and only 1.5 pages to argumentative texts. These
textbooks did not emphasize the differences between facts and opinions, nor instruct
students how to make logical inferences when facing controversial problems.

Therefore, regardless of country, scholars claimed that we should pay more
attention to argument learning and teaching because the essence of argument is crucial
for students to participate in their daily lives and academic disciplines [3].
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2.2 Teaching Argument Skills

There are several bottlenecks for teaching argument skills, such as lacking clear con-
cepts about structure of argumentative texts and no actual audience for students for-
mulating arguments [2, 3, 5]. Thus, researchers propose many teaching strategies from
different perspectives to promote students’ argument skills. Within a cognitive per-
spective, studies found that fourth through eighth-grade students who were assigned to
write argumentative essays with more elaborated goals and specific audience generated
higher quality essays than did students in the control condition [8, 9]. In addition,
analysis of reading-writing relationships indicated that reading instruction influenced
argumentative writing. Integrating reading and writing argument instruction would help
students build argumentative schema and reduce ‘myside’ bias [10, 11].

Furthermore, Kuhn [2] and Llewellyn [4] suggested that creating a classroom
culture of argumentation and inquiry which integrates different teaching strategies is
another alternative to develop students’ argumentative reasoning.

2.3 Learning Through Argumentation and Inquiry

Both learning through argumentation and inquiry are teaching trends today, which start
from the examination of data, then give rise to questions and critical thinking. They can
empower students with knowledge, competence, and dispositions to become inde-
pendent thinkers, problem solvers, and effective decision-makers. Kuhn [2] indicated
that only pursuing knowledge is not the final goal of education; students need to
develop facility in the skills of inquiry and argument to acquire knowledge and to use it
to make sound judgements. Furthermore, this kind of learning had better be integrated
horizontally across subject areas and vertically across grade levels [2].

National Research Council suggested that science laboratory activities need to be
more inquiry-based and argument-driven, so students can design their own investiga-
tions, gather and analyze data, and engage in critical discussions as they work [12].
Besides science, information literacy curriculum also emphasizes the ability of
inquiring, critical thinking, and decision making. Recently it has been promoted
eagerly by numerous countries around the world [13]. Many studies suggested that
information literacy instruction should be integrated across various content areas using
inquiry-based learning [14, 16, 17]. Super3 and Big6 are two of the inquiry process
models used widely by practitioners and researchers for integrating information literacy
into curriculum [15, 16], and their impacts were verified by many studies [18, 14].
Though the integrated content areas were numerous and diverse (for example: science,
social studies, language arts), most inquiry projects did not relate to argumentative
topics. Thus, there is a need to further investigate the effects of argument-driven inquiry
information literacy on students’ learning.
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3 Methodology

3.1 Research Design

This study employed a case study to investigate the effects of argument-driven inquiry
information literacy instruction on fifth graders’ argument skills.

3.2 Research Site and Participants

The main research site was a fifth-grade classroom which had a total of 30 students (15
boys and 15 girls). Chiachia Elementary School has adopted the information literacy
curriculum since 2005, designed by the researchers and school teachers. The infor-
mation literacy curriculum was integrated into various subject matters via the frame-
work of inquiry-based learning, such as Super3 and Big6 models. A series of inquiry
projects has been implemented in information literacy instruction in each semester
since the second semester of grade one. Therefore, all of participants were familiar with
inquiry-based learning, but had little experience with argument writing. Ms. Chang, a
teacher librarian was responsible for teaching the information literacy instruction, while
Ms. Lin, the classroom teacher, taught argumentative writing. They both were the
collaborative teachers in this study. The information literacy instruction was taught
once a week for a 40-min period over seventeen weeks.

3.3 Instructional Contents

Argumentative text was first time introduced in fifth-grade Chinese language arts class
this semester. Thus, Ms. Chang, Ms. Lin and researchers designed an inquiry project,
titled “Controversial Persons Inquiry” in the information literacy course to cultivate
students’ understanding of argumentative reasoning and writing. Students worked in
groups of three and were free to choose any controversial persons based on their
interests or the list Ms. Chang provided. Ten groups of students were asked to collect
and find more relevant information as well as perspectives on the persons of interest
from a number of resources, including books, websites, newspaper articles, and
magazine articles. After reading the materials, each group cooperatively drew concept
maps to define the framework of the controversial person. At the same time, students
recorded useful information and perspectives in worksheets.

Based on the concept map, each student wrote an essay containing both pro and con
perspectives about the person with supporting evidence, reasons, and his/her final
position. Then each group presented their inquiry project to peers with PowerPoint, and
answered questions asked by peers. At last, students reviewed the whole inquiry
process, such as reflecting on whether they have done their best to complete the inquiry
projects.
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3.4 Instrument

The Argument Test, designed by researchers was used for the pretest and posttest in
this study. It was composed of 13 questions which included seven multiple-choice
questions and six open-ended items for measuring students’ comprehension of argu-
mentative texts. The Cronbach’s α reliability coefficient of the test was 0.707.
Open-ended questions were scored 0-5 on the basis of their correctness and com-
pleteness by the first author and an independent judge; the inter-rater reliability as
indicated by percentage agreement was 0.719. Some example items are listed in
Appendix A.

The Argumentative Writing Rubrics included six criteria (claims, evidence, war-
rants, organization, sentences, and conventions); each criterion described qualitative
differences between three levels of proficient, basic, and below basic (see Appendix B).
Students’ essay containing claims, evidence, and warrants were scored using the
rubrics.

3.5 Data Collection and Analysis

Data collection methods included interviews, participant observations, tests, and doc-
ument analyses. The researchers interviewed the teachers and several students about
their opinions about the instruction by asking open-ended questions such as “What do
you think about integrating information literacy into Chinese course?” The researchers
also observed the teaching and learning activity each week and helped teachers collect
instructional materials. The documents collected included the reflective article Ms. Lin
wrote, school mid-term tests, and argumentative essays students wrote. All of the
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 Students’ Overall Argument Performance in the Information
Literacy Instruction

This research was a case study without a control group design, so the results should not
be inferred generally. However, according to the Argument Test results in Table 1, the
paired sample t-test was significant (t = 5.855, p = .000 < 0.05). It meant that fifth
graders acquired the overall argument skills after learning the argument-driven inquiry
information literacy instruction.

Except the overall statistical data, students’ argument performance can be analyzed
in detail based on the items in the Argument Test and other documents. Understanding
purposes of argumentative texts was an important learning objective for this study
because fifth-graders learned this text type for the first time. In the pretest of Argument
Test, only 6 among 30 students knew that the purpose of argumentative texts was to
“state your position with convincing reasons in order to persuade others.” After
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seventeen-week information literacy instruction, the subjects took the posttest.
Twenty-seven among 30 subjects answered this question correctly.

Furthermore, understanding the features of argumentative texts was another
learning objective in this study. There was a reading section in the school mid-term test
which asked students to read a short passage and to decide its structure and support it
with reasons. Of 30 subjects, 20 could make right judgements and wrote down reasons.
For example, S23 wrote, “An argumentative text includes claims, evidence, and war-
rants. The claim is asking others without feeling shame; warrants is knowledge coming
from ignorance; evidence is author’s own experience.” (Mid-tem S23) Another
question in the mid-term test was to require students to “support the claim of Asking
without Shame with two reasons.” There were 26 students who could find two reasons.
For example, S5 stated that “first, the author said ‘A person is a fool when he has never
asked questions.’ It means that we should ask more. Secondly, the author said ‘Don’t
be afraid to ask stupid questions.’ It means that we should ask questions without fear.”
(Mid-term S5) According to the above data, the subjects understood the structural
differences between argumentative texts and others. Most fifth graders could find
evidence in short argumentative passages.

However, some students could not flexibly apply the three elements of claims,
evidence and warrants in a new context. In the Argument Test, students needed to write
a short passage about the importance of cooperation with a positive example.
Regardless of pretest and posttest, only half of students could provide positive cases,
such as ants storing food, playing basketball, and doing a project (AT S2, 3, 8, 9, 15
et al.). The other half of students wrote this passage with negative examples, “If we
don’t cooperate with each other, we can’t make a boat move…” (AT S29).

Furthermore, some students had problems in integrating different perspectives from
longer argumentative texts. One question in the Argument Test asked students to
rewrite an argumentative passage based on two legends concerning moving a mountain
using different methods. Based on the evaluation rubrics with a 5-point scale, students’
average score was 3.23, which meant they performed well. For example, the student
S23 who got 5 points could identify the differences between the methods to move a
mountain and propose her own position and reasons, such as: “When we have troubles,
we should learn to change a method, because we can’t be just like Yu-Kon to shovel a
mountain away. Instead, we can follow Min-Lou to take a detour. Although to be
indomitable is important, we still need to learn to take alternative routes to reach a
final goal.” (AT S23)

However, there were one-third of students, who got 0 * 2 points according to the
rubrics, could not pose a claim or evidence, nor analyze it logically.

Table 1. Summary of t-test in argument test

Number Pretest Posttest t p

M SD M SD

30 11.77 5.097 15.77 4.360 5.855 .000

α = .05
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4.2 Students’ Argumentative Writing Performance in the Information
Literacy Instruction

There were six criteria in the Argumentative Writing Rubrics and each criterion
included three levels from proficient (5 points), basic (3 points) to below basic (1
points). The minimal score for students’ argumentative writing was 70 points. If an
essay got 5 points in each criterion, it would get a perfect score. According to the
writing rubrics, of the 30 subjects, 6 were above 95 points, which meant that the criteria
of claims, evidence, warrants, organization, and sentences all reached the proficient
level, and only the conventions criterion was below basic level. Ten students’ essays
scores were 90* 94, which meant that at least two criteria were proficient level, others
were basic. However, 14 students’ essay scores were 80 * 89, which showed that at
least one criterion was below basic level. Based on the data, around half of the students
could apply what they learned in writing argumentative texts. The other half of students
had problems with it, especially in warrant criterion. They could not support their
claims with insightful reasoning, though they had substantive evidence.

In addition, many students were not familiar with the usage of transitional
expressions, such as but, however, and therefore. Several students expressed the dif-
ficulties they had in reflection notes: “In the writing process, I can’t find suitable
conjunctions to connect the key points.” (RS21) “I have never written arguments
before. I found the most difficult was to find enough evidence to support my position.
The easiest part was writing a conclusion because I just followed the information I
organized.” (RS10)

4.3 Teachers’ Opinions About the Integrated Information Literacy
Instruction

During the study, researchers formally and informally interviewed Ms. Chang and Ms.
Lin several times. They both stated that fifth graders could investigate a figure from
different perspectives after the argument-driven inquiry instruction, but part of them
had problems in writing an argumentative text with pro and con views simultaneously.
The teachers indicated that time was the key problem in this study. There was not
enough time to guide students to think critically because the information literacy course
was one period of time per week. Ms. Chang said, “If students can discuss in groups in
class rather than after class, their performance will be much better. But right now a
40-min period per week is only enough for teacher giving instruction. Students have to
find their own spare time for discussion.” (Interview Chang) The classroom teacher
also expressed her opinions about the argument-driven inquiry information literacy
instruction in her reflection article. She said, “To students, learning structure of
argumentative texts means to build a new schema. They are used to employing the
schema of narrative texts in an argumentative text. The basic elements of claims,
evidence and warrants all are new to students. We should continue to implement this
kind of project later on. Only one time is not enough.” (Reflect Lin)

Therefore, Ms. Chang and Ms. Lin suggested a feasible solution was to develop a
series of learning projects involving argument to cultivate student’s argument skills. In
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fact, Chiachia Elementary School has integrated information literacy into school cur-
ricula for ten years, but all inquiry projects from grade 1 through grade 4 just asked
students to write narrative or expository texts. Neither controversial topic nor argu-
mentative reading and writing were introduced. Thus, argument skills teaching had
better be divided into a series of learning projects, from simple to complex, in different
grade levels, so that students have more chances to develop critical thinking (Interview
Chang and Lin).

5 Discussion and Conclusions

Using argument-driven inquiry in fifth-grade information literacy curriculum was an
effective project for cultivating students’ argument skills. Their overall argument
performance improved significantly. They understood the purposes and basics of
argumentative texts. However, fifth-graders had problems in integrating different per-
spectives from longer argumentative texts, and in flexibly applying claims, evidences
and warrants in a new context. Half of students performed well in argument writings
with insightful claims about the controversial figures inquired.

This was the first time fifth-graders experienced controversial issue and argumen-
tative texts. Although fifth-graders’ performance still needed to be improved, what they
performed was impressive. Both the teacher librarian and classroom teacher suggested
that we should systematically design argument-driven inquiry projects in information
literacy curriculum from the lower grades in elementary level, so that students’ argu-
mentative reasoning can be progressively developed. As Kuhn [2] and Llewellyn [4]
state, argument skills are higher-order cognitive competencies, so we need to provide
more opportunities and enough time to engage students in an argument-driven inquiry.
Hillocks [1] indicated that doing all of this takes time, but it is well worth the time and
effort. Hopefully, through such curriculum we can effectively empower an inclusive
and informed future citizenry capable of critical thinking, empowered argumentation,
and meaningful participation in our democratic society.

Appendix A: Argument Test (Sample Items)

1. (···) What is the purpose of argumentative texts? (A) state your position with
convincing reasons in order to persuade others (B) describe the various scenery you
saw and heard about (C) explain topics and meanings (D) express your own feelings
such as happiness, anger, sorrow, or delight.

2. (···) Which of the following sentences contradicts to itself? (A) She often receives
an outdoor training, so she looks suntanned. (B) Although his father is sick, he
insists to keep working. (C) His voice is clear, so many people are attracted to his
singing. (D) It is impossible having an answer to this question, but every student
must find the answer.
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3. Please write a short passage about the importance of cooperation with a positive
example.

4. Please write down the three basic elements of argument (claims, evidence, war-
rants) based on the following passage.
When we face problems, we should have the courage to ask others; Don’t be shy.
This is an effective learning method. Our great thinker Confucius always actively
asked for help when encountering things which he did not understand. For
example, when he entered a temple, he asked everything regardless of others’
laughs. Confucius became a knowledgeable man because he asked questions
without hesitation. Therefore, bravely asking others questions is indeed an effective
learning means.

Appendix B: Argumentative Writing Rubrics

Criteria 5 proficient 3 basic 1 below

Claims States a claim that
demonstrates an
insightful
understanding of
topic.

States a claim that
demonstrates
limited
understanding of
topic.

Do not state a claim and
demonstrates little to
no insightful
understanding of topic.

Evidence Supports a claim
skillfully with
substantial and
relevant evidence.

Supports a claim
with relevant but
minimal
evidence.

Supports a claim with
minimal and irrelevant
evidence.

Warrants Provides insightful
analysis of how
evidence supports a
claim.

Provides some
analysis of how
evidence
supports a claim.

Provides no analysis of
how evidence supports
a claim.

Organization Includes an elaborated
introduction,
structured body, and
insightful conclusion.

Includes
introduction,
body, and
conclusion.

Misses introduction,
body, or conclusion.

Sentences Uses relevant linking
words to connect
reasons to claim.

Uses some linking
words to connect
reasons to claim

Uses no linking words to
connect reasons to
claim.

Conventions Uses correct
punctuations and
words. Use
appropriate phrases.

Uses correct
punctuations or
words.

Uses incorrect
punctuations and
words.
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Abstract. The paper examines whether effects of an adaptable information
literacy instruction program are associated with (a) adherence to the recom-
mendations of online learning contents derived from a test of prior knowledge
and (b) subjective evaluations of the program. An adaptable blended learning
training for German psychology students was evaluated in a study with a
pretest-posttest design. N = 64 advanced students completed two tests of
scholarly information literacy, an information literacy self-efficacy scale, and an
evaluation questionnaire. Participants who worked on more online materials
than recommended based on their pretest performance did not differ in their gain
scores from participants who exactly followed the recommendations. However,
both groups outperformed participants who omitted recommended materials.
According to subjective evaluations, the latter participants constitute a “risk
group” with low subjective acceptance of online teaching which might need
additional support during online learning or alternative forms of instruction.

Keywords: Information literacy � Blended-learning � Adaptability � Learning-
on-demand � Psychology

1 Introduction

The importance of information literacy in higher education is widely emphasized [1].
Nevertheless, information literacy instruction is often not well integrated into curricula
and is mostly provided in one-shot-sessions which are insufficient to convey infor-
mation literacy comprehensively [2, 3]. Thus, students usually acquire most of their
corresponding knowledge and skills unsystematically during informal processes of
learning in practice without being guided by library staff or faculty. As a consequence,
they vary greatly in their levels of information literacy. These individual differences
have to be taken into account when designing information literacy programs. An
adaptable approach to instruction seems most suitable for this purpose because it
implies that learners are given the opportunity to adjust the learning materials to their
individual competencies and deficiencies [4]. These adjustments may be supported by
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recommendations which are tailored to learners’ current level of competence.
The paper illustrates the potential usefulness of adaptable instruction by presenting a
blended learning training of scholarly information literacy tailored to the domain of
psychology.1 It aims at providing evidence that the training is effective overall and that
learning achievements are associated with (a) the adherence to individualized recom-
mendations of adaptable online materials which are provided based on a test of prior
knowledge, and (b) subjective evaluations of the course.

1.1 Adapting Instruction to Individual Differences

Individual differences in learners’ competencies and preferences constitute a major
challenge in teaching [5]. Research has provided ample evidence for intervention effects
dependent on interactions of individual characteristics and treatment variables [6]. As a
consequence, it has been suggested that instruction should be delivered in a differen-
tiated or personalized fashion [7]. Regarding the way differentiated instruction is
offered, two approaches may be distinguished [8]. In adaptive instruction, teaching is
individualized by the instructor or the learning environment (for example, an online
learning management system) based on information about the learner, such as age,
choices the learners made when interacting with the system, or learners’ past perfor-
mance. In contrast, adaptable instruction permits learners to control the learning pro-
cess, for example by choosing among the materials and tasks according to individual
competencies or needs (“learning on demand”; [9]). Adaptable instruction is assumed to
have numerous benefits compared to adaptive instruction [4, 10]: As learners are given
personal control over learning, they are expected to develop feelings of self-efficacy and,
by monitoring and adjusting the learning process, to become more effective
self-regulated learners. However, adaptable instruction does not always lead to learning
benefits. According to a meta-analysis, including learner control within educational
technology produced near zero effects [11]. One of the reasons for this finding lies in the
fact that learners differ in their ability to assess their individual competence levels and to
set adequate learning goals. Especially learners with little prior knowledge are often
unaware of their deficits [12]. Therefore, it has been suggested to support the choice of
learning materials by recommendations based on pretests [4]. The finding that especially
less advanced learners benefit the most from recommendations [13] seems to emphasize
this assumption. Providing individual recommendations is particularly relevant for
information literacy instruction as students often have inadequate information literacy
skills [14] and grossly overestimate their level of prior knowledge [15]. Thus, they will
have problems selecting learning contents appropriately without support [2].

When designing an adaptable approach to information literacy instruction, two
challenges have to be mastered: First, recommendations have to be adequately tailored
to participants’ characteristics. This task is by no means trivial: It may difficult to select
characteristics that are most relevant for success and to assess the individual level of
these characteristics [16]. Second, care must be taken that learners do not fail to follow

1 Research was funded by a grant from the Joint Initiative for Research and Innovation acquired within
the Leibniz Competition 2012 (SAW-2012-ZPID-6 114).
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these recommendations, for example, because they prefer to make decisions based on
individual interests instead of competencies [17]. There is reason to assume that
adherence to recommendations goes along with positive subjective evaluations of
instruction which indicate that the program meets the participants’ needs and interests.
These positive evaluations should in turn be associated with more learning gains. For
example, it was found that high achievers in a blended learning course were more
satisfied with the blended format and reported to have learned better [18].

1.2 Hypotheses

Based on previous work reported above, the following hypotheses are tested:

• Hypothesis 1: The blended learning training is effective overall, yielding gains on
knowledge tests as well as an information literacy self-efficacy scale.

• Hypothesis 2: Training gains are associated with more positive subjective evalua-
tions of the training.

• Hypothesis 3: Participants who follow the recommendations for the materials will
achieve larger training gains than participants who omit recommended materials.

2 Methods

2.1 Design and Participants

The hypotheses were tested in a field study with a pretest-posttest design. Participants
were N = 64 psychology students (n = 31 bachelor level, and n = 33 master level;
M = 24.97 years, 87.5 % female) from the University of Trier, Germany. Participation
in the study was voluntary; participants were paid for their participation in the data
collection sessions but not for their completion of the training materials.

2.2 Intervention

The domain-specific blended learning training BLInk (“Blended learning of informa-
tion literacy”2) includes online materials and a classroom seminar. The selection of
contents is based on the psychology-specific information literacy standards of the
Association of College and Research Libraries (ACRL) [19]. Most of the content is
imparted by the online materials. The materials are allocated to eight chapters. The
majority of them refer to scholarly information searching, such as using reference
databases like PsycINFOTM and PSYNDEXTM or web search engines like Google
Scholar. Others deal with the evaluation of scholarly publications based on general as
well as domain-specific quality criteria. Each chapter is preceded by an advanced
organizer and contains textual materials with screenshots, videos, and presentations.

2 Online materials and a training manual are available online (currently in German language only):
http://www.zpid.de/blink.
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Exercises prompt participants to conduct literature searches on individually relevant
topics. By this means, students are encouraged to apply their newly acquired skills, for
example to search publications relevant for a term paper, the bachelors’ or masters’
thesis. At the end of each chapter, participants have the opportunity to check their
knowledge by answering a self-assessment test.

The classroom seminar is designed to integrate and reflect the online materials. It
includes additional hands-on exercises related to the participants’ individually relevant
search topics. Furthermore, it provides room for critical discussions, for example about
the nature of psychology as a science and about the possibilities and limits of web
search engines and reference databases.

2.3 Measures and Procedure

In the pretest session, data was collected in small groups with 8 to 14 participants in a
computer lab at the University of Trier. Participants completed three measures of
information literacy via online survey software: A test of declarative knowledge about
scholarly information search and evaluation (extended and revised version of the test
published in [20]), the Procedural Information Literacy Knowledge Test – Psychology
version (PIKE-P; [21]), and an information literacy self-efficacy scale. The declarative
knowledge test is a fixed-choice test which contains 50 items. For each item, three
response options are provided. Participants are instructed to mark all response options
that are correct. Total scores may vary from 0 to 1. In the current study, this test was used
to derive individual recommendations concerning the chapters of the online materials
that should be completed. The PIKE-P is a situational judgment test containing 22 items.
Each item gives a short description of a situation requiring an information search. This
description is followed by four response options. All options are rated on a 5-point
Likert-Scale for their usefulness in the given situation. Scoring is based on a scoring key
derived from expert ratings (for a detailed description see [20]). Total scores may vary
from 0 to 1. Satisfying reliabilities of the test have been reported. High correlations
(r > .60) between test scores and performance in standardized information search tasks
point to its validity. Information literacy self-efficacy was assessed by a ten item scale
developed by the authors. Each item (sample item: “I know how to use bibliographic
databases to find relevant references.”) is answered on a 5-point Likert-Scale. In pre-
vious studies, satisfactory internal consistencies were found [22].

Following the pretest, each participant received an email with individual recom-
mendations concerning the chapters of the online learning materials to be completed.
Recommendations were based on participants’ scores on the declarative knowledge
test. For this purpose, the test items were assigned to the eight chapters of the online
materials. Each chapter was represented by at least five items. If a participant achieved
less than 66 % of the maximum test score per chapter, the recommendation was given
to work on that chapter. If 66 % or more were achieved, the chapter was marked as
“optional”. During the online learning phase (see “Sect. 2.2 Intervention”), participants
were given four days to work on the online materials. They had access to all materials,
including “recommended” as well as “optional” chapters, on the learning platform
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Moodle. Log files were recorded to monitor the participants’ online activities and to
check whether they followed the individual recommendations. According to additional
self-reports, participants spent between three and seven hours working on the online
materials. In the subsequent face-to-face learning phase, each small group of partici-
pants attended a 150 min classroom seminar which was held by a faculty member with
considerable teaching experience and a student assistant.

The posttest took place two days after the classroom session. The small groups of
participants again completed the pretest instruments in a computer lab. Additionally,
the Inventory for the Evaluation of Blended Learning (IEBL; [23]) was used to assess
subjective evaluations of the course. The IEBL comprises 8 subscales with a total of 46
items. Most items are to be rated on a 7-point Likert scale. Three subscales are used in
this paper because of their particular relevance for its objectives: “General usefulness of
the course” (6 items; sample item: “I learned something meaningful and important.”),
“Acceptance of online teaching” (5 items; sample item: “It seems reasonable to offer
online materials instead of conveying content exclusively in classroom sessions.”), and
“Acceptance of classroom teaching” (5 items; sample item: “By the classroom session,
my understanding of learning content is consolidated.”).

3 Results

Internal consistencies of all measures reached at least satisfactory levels at pretest as
well as posttest (see Table 1). To test the hypothesis that participation in the training
increases information literacy, t-tests for dependent samples were performed. The
results are in line with Hypothesis 1, corroborating highly significant training effects on
both knowledge tests as well as the self-efficacy scale.

For further analyses of training effects, residualized gain scores [24] were estimated
by regressing the posttest scores on the pretest scores and computing the difference

Table 1. Mean scores, standard deviations, results of the t-test for dependent samples, and
internal consistencies of the dependent measures.

Instrument α t1 α t2 M(SD) - t1 M(SD) - t2 t-value (df 63)

Information literacy measures
Fixed-choice test .80 .76 0.61 (.07) 0.75 (.07) 18.53***

PIKE-P .66 .63 0.69 (.10) 0.77 (.09) 9.98***

Self-efficacy scale .66 .69 3.02 (.65) 3.75 (.47) 9.89***

IEBL
General usefulness of course .81 5.92 (0.79)
Acceptance of online materials .80 6.08 (0.90)
Acceptance of classroom seminar .83 5.41 (1.16)
*** p < .001 (1-tailed)
Note. α = Cronbach’s alpha; M = Mean; SD = standard deviation; t1 = pretest, t2 = posttest
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between observed and predicted values. Compared to simple difference scores (posttest
– pretest), the advantage of these scores is that they are (by definition) independent of
the level of information literacy prior to training. Residualized gain scores are relative
measures, representing deviations from the average change within the sample: Negative
values indicate that a group’s score changed less than average, while positive values
indicate that a score changed more than average.

To test Hypothesis 2, which refers to associations between relative learning gains
and subjective evaluations of training on the IEBL scales, Pearson correlation coeffi-
cients were computed (see Table 2). Residualized gain scores on the PIKE-P and the
self-efficacy scale corresponded with subjective usefulness of the course, suggesting
that participants who learned more were more positive about the value of the course for
their further studies. Additionally, gain scores were correlated with more positive
evaluations of the online materials but not with evaluations of the classroom seminar.
Accordingly, acceptance of the online elements seems to be particularly relevant for
training effects.

To test Hypothesis 3, participants were divided into three groups based on the
analyses of the Moodle log files: About 17 % of the participants had worked on fewer
online chapters than individually recommended (group 1, n = 11), while 33 % had
exactly followed the recommendations (group 2, n = 21), and 42 % had additionally
worked on at least one of the optional chapters (group 3, n = 27).3 The results of the
one-factorial ANOVA with planned contrasts of means (see Table 3) demonstrate that
the efficiency of information literacy instruction was increased by using adaptable
online materials: Group 2 did not differ from group 3 in the gain scores on both
knowledge tests and the self-efficacy scale while they outperformed students in group 1
who failed to follow the recommendations (as proposed in Hypothesis 3).

Table 2. Intercorrelations of training effects (residualized gain scores RES) and subjective
evaluations of training (absolute scores).

Instrument 1 2 3 4 5 6

Information literacy measures
1 Fixed-choice test (RES) 1.00 .29* .25* .16 .07 -.04
2 PIKE-P (RES) 1.00 .01 .28* .23* .01
3 Self-efficacy scale (RES) 1.00 .32** .23* .14

IEBL
4 General usefulness of course 1.00 .46** .31**

5 Acceptance of online materials 1.00 −.11
6 Acceptance of classroom

seminar
1.00

** p < .01; * p < .05 (2-tailed)

3 Five participants could not be assigned to one of the groups because they did not comply with
recommendations in a systematic fashion, i.e. they omitted recommended but worked on optional
chapters.
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Comparisons of the three groups on the IEBL revealed that group 1 was more critical
about the online materials but not about the usefulness of the training and the classroom
seminar. Additionally, group 3 surpassed group 2 in ascribing usefulness to the training.
Finally, concerning the subjective evaluations, it should be noted that possible scores
range from 1 to 7 and a score of 4 corresponds with “neutral” evaluations. Accordingly,
all groups valued the course well above the theoretical mean score of the scale.

4 Conclusions

The findings corroborate that the adaptable information literacy training presented in
this paper is effective: Participation increased knowledge about scholarly information
searching and evaluation as well as information literacy self-efficacy in psychology
students, and participants were generally positive about the usefulness of the course. It
is particularly important to stress that training gains were associated with adherence to
recommendations of online materials: Participants following the recommendations
(group 2) gained more from the course than those students in group 1 who failed to
work on all recommended chapters. These findings demonstrate that omissions of
recommended online materials could not be compensated by taking part in the class-
room session. The causes for participants’ non-adherence might be investigated in

Table 3. Means and standard deviations of training effects and subjective evaluations of training
in participant groups with different levels of adherence to study recommendations.

Instrument Group 1 Group 2 Group 3 ANOVA Contrast Contrast 2-3
M(SD) M(SD) M(SD) F(2, 58) 1-2 t(56) t(56)

Information literacy measures
Fixed-choice
test (RES)

−0.04
(0.05)

0.00
(0.04)

0.01
(0.05)

3.89* −2.01* −0.85

PIKE-P
(RES)

−0.80
(0.76)

−0.07
(0.90)

0.20
(0.90)

5.13** −2.25* −1.06

Self-Efficacy
Scale
(RES)

−0.62
(1.49)

0.15
(0.89)

0.05
(0.80)

2.40+ −2.09* 0.33

IEBL
General
usefulness
of course

5.53
(1.20)

5.68
(0.72)

6.14
(0.55)

3.44* <1 −2.07*

Acceptance
of online
materials

5.24
(1.46)

6.29
(0.48)

6.21
(0.73)

6.52** −3.38** 0.33

Acceptance
of
classroom
seminar

5.65
(1.10)

5.45
(1.27)

5.36
(1.14)

<1 <1 <1

** p < .01; * p < .05; + p < .10
Note. M = Mean; SD = standard deviation; RES = residualized gain score
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additional studies. However, subjective evaluations give reason to assume that par-
ticipants in this group were more critical about online teaching. These students might
have been overtaxed by the self-regulatory demands of online learning. Additional
analyses showed that they also scored lower than both other groups on all pre-test
measures. Thus, a possible interpretation is that they are (at least with regard to
information literacy) generally low-performing students who might benefit from
additional support during the online phase of the course or need alternative forms of
information literacy instruction to optimize their learning achievements.

Furthermore, working on additional materials (as observed in group 3) was asso-
ciated with higher subjective usefulness, but did not increase training effects. Thus,
recommendations were adequately tailored to the participants’ individual level of prior
knowledge. The adequacy of recommendations is also documented by the high level of
compliance: About 75 % of the participants completed all materials recommended or
even worked on more chapters. It may be argued that participants perceived the
feedback provided based on their knowledge test scores as valid. This might have, in
turn, increased their motivation to learn [25].

These conclusions are, however, tempered by several limitations: The training was
domain-specific and tailored to field of psychology, and the study only comprises a
small and possibly selective sample of predominantly female students who are possibly
particularly interested in developing their information literacy skills. In addition, par-
ticipants were paid for completing the evaluation assessments which may have biased
their learning behaviors as well as their evaluations of the course. Therefore, the positive
results may not easily be generalized and should be replicated in further studies.

Particular attention should be paid to the replication of results across domains and
contexts. The conceptualization of information literacy as a set of “generic skills” must
be questioned in the light of empirical findings that revealed qualitatively different
conceptions of information literacy in different domains [26]. In addition, model-based
skill decompositions point to differences between scholarly disciplines like psychology
(as an empirical, “soft” science) and computer sciences (as a “hard” science) with
regard to the subskills relevant for information seeking [27].

Notwithstanding these limitations, the findings may be useful for practitioners,
instructors and teachers. They corroborate that assessments of prior knowledge allow
for individualized recommendations which increase the efficiency of adaptable literacy
instruction. However, care must be taken to identify participants with low acceptance
of online teaching who are “at risk” of not complying with the recommendations and
therefore will not make the most of their participation.
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Abstract. Information problem solving (IPS) is the process of locating,
selecting, evaluating, and integrating information from various sources to fulfill
an information need. In academia, it is central to conducting literature reviews in
research projects. This paper presents a case study on effective and efficient
instructional design for learning this complex skill. It includes an analysis of
students’ output and (perceived) studiability of an online IPS-course that was
designed according to the 4C/ID-model, a contemporary holistic instructional
design model. Results were based on data retrieved from 49 Open University
premaster students. The results show that a holistic approach to instructional
design is effective: all students passed the course and they appreciated course
studiability. However, due to the holistic (‘whole task’) design approach, the
students’ time on task was relatively high as was the time teachers spent on
providing instructional support, which questions efficiency.

Keywords: Instructional design � Information problem solving � Information
literacy � Completion strategy � Whole-task models � 4C/ID-model

1 Introduction

Information problem solving (IPS), a term that is similar to information literacy [1, 2], is
a vital skill for academics. It is central to research and learning, two critical constituents
of academic proficiency. IPS entails processes that involve locating, selecting, evalu-
ating, and integrating information from various sources and is initiated to fulfill an
information need [3–7]. Although IPS is widely acknowledged to be pivotal to academic
work, formal IPS instruction has long been an insignificant element of curricula in
higher education. In the past, IPS-instruction was often added as an appendage to
curricula, for instance by means of a set of tutorials each focusing on learning distinct
IPS-constituents. In the last decade or two, these ‘part-task’ instructional materials were
gradually replaced by more extensive programs that included meaningful,
domain-related, ‘whole-task’ learning activities (see e.g., [8–10]). Although these pro-
grams were increasingly integrated into curricula, they were often too small to include a
variety of such whole, authentic IPS-tasks, necessary for transfer of learning [11].
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In 2012, the Open University of the Netherlands (OUNL) noticed that a substantial
group of students aspiring to pursue a master’s program in Educational Sciences lacked
basic IPS skills necessary to conduct educational research projects. Existing
bachelor-level IPS instruction was judged insufficient and, therefore, a new premaster’s
course was designed. This course was based on the latest insights on instructional
design for complex learning. Merrill [12], who analyzed various contemporary
instructional design models to derive a series of basic principles for designing
instruction, concluded that the Four-Component Instructional Design model
(4C/ID-model) of Van Merriënboer [11, 13–16] was one of the most comprehensive
instructional models for complex learning. Therefore, it was decided to use the
4C/ID-model to design the IPS-course for premaster’s students.

The result of applying the 4C/ID-model is an instructional blueprint that includes
four components. The first component refers to learning tasks that are based on
authentic or ‘real-life’ tasks. They form the backbone of an instructional program.
A varied set of learning tasks facilitates a process called inductive learning. The second
component consists of supportive information. This information is necessary to carry
out the non-routine aspects of learning tasks and is acquired through elaboration and
understanding. The third component comprises procedural information that enables
learners to perform the routine aspects of learning tasks. It is the result of a process
called knowledge compilation. The fourth component is part-task practice that consists
of the training of routine parts of the task that need to be automated. This is done by a
process called strengthening.

We decided that the new course would focus on the skill of ‘Conducting a literature
review’, a complex IPS-skill that is at the heart of academic work. Due to time limits
(this was a 120-h course) we decided to limit the level of complexity and provide the
students with a confined set of learning tasks. We elaborate further upon the instruc-
tional blueprint for the course in the method section and Appendix 1.

The aim of the case study is to show that a holistic approach to instructional design
(i.e., ‘whole task’-centered design as presented by the 4C/ID-model) is suitable to
design effective and efficient IPS-instruction. We analyzed students’ output (i.e.,
grades) and students’ perceptions of the quality of course components (i.e., studiability)
in order to explore the effectivity of the course (i.e., ‘Did it hit the target?’). Addi-
tionally, we explored students’ time on task to make inferences about instructional
efficiency (i.e., ‘Was it the shortest route to the goal?’).

2 Method

2.1 Participants

Students (n = 49; 8 male) of the Educational Sciences pre-master’s program of OUNL
followed a 4.3 EC (120-h) online course on conducting a systematic literature review
called ‘Information skills for social scientists’ (code O40). This course is part of a
transitions program that consists of a series of methodology, academic, and
domain-specific skill courses that prepare aspiring master’s students holding a pro-
fessional bachelor degree for admission to the master’s program. Students enrolled in
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the course individually at various times across the academic year 2013–2014. For this
study we selected students who finished the course in 2014.

2.2 Materials

Course O40. The ‘Information skills for social scientists’ course (code O40) aims at
teaching students the fundamentals of conducting a literature review. The 4C/ID-model
was used to design this course of which the structure is presented in Fig. 1.

Appendix 1 elaborates on this figure and presents a simplified design blueprint of
the main components of the course that we briefly discuss in this section. The backbone
of the course is a set of five learning tasks that is based on authentic, real-life literature
review tasks in the domain of Educational Sciences. This is ‘a task class’; the dotted
box in Fig. 1 comprises the learning tasks. The complexity level of this task class is
basic: students’ topic familiarity for all tasks is relatively high, topics are
well-researched within the domain, and the type of review central to all tasks is rela-
tively simple (i.e., a traditional and systematic review instead of a meta-analysis, see
[17]). Due to preconditions related to course design like time on task (i.e., 120 h study
load), learning tasks are simplified: for each task students select a limited number of
journal articles and write a concise review of a maximum of 600 words.

In order to enhance inductive learning (i.e., schema construction), the task class
comprises five different tasks of the same complexity level. These are seen as the five
circles in Fig. 1; variability is represented by small triangles within each circle. The
selected review topics are ‘Outlining as learning tool’ (Learning Task 1), ‘Multimedia
learning’ (Learning Task 2), ‘Student evaluations’ (Learning Task 3), ‘Cooperative
learning’ (Learning Task 4), and ‘Self-regulated learning’ (Learning Task 5). Although
these five learning tasks introduce the learner to the whole review task, the instructional
emphasis within each task differs (see Table 1). In Learning Task 1 the whole process
of conducting a literature review is demonstrated to the learner in order to get a first
overview of all constituents of conducting a literature review. These constituents relate
to five main steps in the review process, namely (1) defining the research question(s),
(2) searching sources, (3) selecting sources, (4) processing information, and (5) pre-
senting information. In Learning Task 1 students study a video-recorded modeling
example that presents an expert who performs all steps. Students also study the

Fig. 1. Representation of Course O40 that comprises learning tasks (circles), supportive
information (grey beam), and procedural information (black beam with upward pointing arrows).
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(semi-manufactured) products of steps such as a summary table of selected resources
(product step 3) and the final review article (product step 5). As can be seen in Table 1,
students gradually learn to execute more steps of the review process themselves in
Learning Tasks 2 to 5. In Learning Task 2 they perform steps 4 and 5 based on
information from steps 1 to 3 that is provided to them. In Learning Task 3 they perform
steps 3 to 5, based on steps 1 and 2. In Learning Task 4 the students execute steps 2 to 5
based on a research question that is presented to them (step 1). Finally, in Learning
Task 5 they perform all steps of the review process. The students formulate a research
question and after approval (and receiving feedback on this step) they continue
working on the learning task. Learning Task 5 serves as assessment task.

Learner support –indicated by the grey filling in the circles in Fig. 1– gradually
diminishes from ‘high’ in Learning Task 1 (modeling example), via Learning Tasks 2,
3, and 4 (completion tasks) to ‘low’ in Learning Task 5 (conventional task). This
so-called ‘completion strategy’ has been found to have positive effects on inductive
learning and transfer [18]. Students gradually perform more steps of the review pro-
cess, starting with the last steps. In every subsequent learning task they have to perform
an additional (previous) step of the original review process. This instructional guidance
strategy is called ‘backward fading’ [19].

Supportive information is necessary to learn the non-recurrent aspects of the
learning tasks. It includes cognitive strategies, mental models, and cognitive feedback.
In Fig. 1 it is specified as an L-shaped shaded area. Important cognitive strategies are
the systematic approaches to problem solving (SAPs). The aforementioned five steps
constitute the main SAP of conducting a literature review (see Table 1). Mental models
include conceptual models, structural models, and causal models. Examples of mental
models in this course are conceptual models of literature review concepts and how
scientific articles are organized, and structural models of how databases are organized
and can be used. Cognitive feedback focuses on the quality of task performances and
specifically aims at improving the non-recurrent aspects of the task. In this course

Table 1. Course overview

*= focus of instruction 
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students receive extensive feedback on task performance after finishing Learning Task
4 (see CFb in Fig. 1). Supportive information is offered to the students by means of
video instruction and text books [17, 20] and has been tailored to the task. This means
that the delivery of supportive information is coupled to the steps that are emphasized
in each learning task (see * in Table 1).

Procedural information relates to the recurrent aspects of the learning tasks. It
consists of rules that should be learned at the time students need to perform the task
(‘just-in-time’, see the black beam with upward pointing arrows in Fig. 1). For
Learning Task 2 procedural information includes the procedures for academic writing
[21]. Procedural information for Learning Task 3 includes procedures (i.e., tutorials)
needed to operate a search program and use a thesaurus. For this course no part-task
practice was specified.

The online course is presented to the students in OpenU, a contemporary digital
learning and working environment of the OUNL [22]. Beside the learning tasks,
supportive information, and procedural information, the OpenU system offers the
students and teachers a monitoring system and Web 2.0 facilities to guide and support
the learning process.

SEIN Questionnaire. The SEIN questionnaire is a course evaluation instrument at the
OUNL [23]. After each course OUNL-students are requested to fill in the SEIN
questionnaire. It consists of multiple choice, rating, and open questions that record
student perceptions of course quality (e.g., studiability, feasibility, and practicability),
and time on task. Rating questions focus on the (perceived) quality of course con-
stituents, instructional guidance, and instrumental support. Open questions aim at
revealing strengths and weaknesses of these elements.

2.3 Procedure

Students followed the online course individually and at their own pace through OpenU.
Both formative and summative feedback were provided to the students via this system.
Data related to both type of assessments were obtained from the system. Invitations to
fill in the electronic SEIN questionnaires were sent to each student after finishing the
course. Data were provided to the researchers by an educationalist responsible for SEIN.

3 Results

All students passed the summative assessment task (Learning Task 5). The average
grade for this task was 6.98 (SD = .93). Mode and median were both 7 and the scores
ranged from 6 to 10. The skewness of scores was 1.024, which means that the shape of
the distribution of scores is skewed right.

Beside the summative assessment of the IPS-skill, students were assessed forma-
tively. Results of the formative assessment provided after Learning Task 4 show that
students had difficulty deriving search terms and synonyms from a research question,
finding relevant information in scientific sources, and writing a concise essay.
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Most students needed the additional cognitive feedback (CFb in Fig. 1). An analysis of
the formative assessment on the formulation of a research question for Learning Task 5
shows that students needed additional instructional support on defining the research
(review) question as well. The scope of the topic selected by students was often too
broad.

Students’ perceived course quality focused on several components of the course
design. Table 2 shows that average ratings for components were encouraging as was
the overall course rating. Course components such as the learning tasks, the assessment
task, the supportive information, and cognitive feedback were highly rated. The latter
was especially well-received. This result was validated by several comments made in
the SEIN questionnaire: “Feedback was to the point, clear, useful, and appropriate”,
“Superb teacher feedback”, and “The feedback is constructive and informative”.
Despite this, some students would have liked to receive cognitive feedback in an earlier
stage of the course.

With regard to the course content students indicated that it met the learning goals
(100 % score, see Table 3). Also the nature of the course was applauded. Table 3 shows
the percentages for agreement on practical and scientific level and challenge.

The ‘time on task’ for completing the course was estimated by students and cat-
egorized into five categories. 10.42 % of the students needed less than 75 h to complete
the course. 14.58 % spent between 75 and 100 h to complete the course. 35.42 %
needed between 100 and 125 h for the course. 27.08 % spent between 125 and 150 h
for the course, and 12.50 % needed more than 150 h. This means that approximately
40 % of the students needed more ‘time on task’ than the estimated 120 h of study.

Table 2. Ratings (n = 48) for course components (scale 1 to 10; 1 = poor, 10 = excellent)

Focus Mean SD Mode Skewness

Course, overall rating 7.44 .94 8 −.53
Learning tasks 7.35 1.10 7 −.46
Assessment task (Learning task 5) 7.57 1.04 8 −.51
Supportive information (theory/books) 7.06 1.12 7 −1.46
Teacher support (i.e., cognitive feedback) 7.90 1.28 9 −.25
Digital learn and work environment 7.42 .90 7 .34
Forum 6.15 1.46 7 −1.32

Table 3. Opinion (n = 48) on global course features

Focus (yes/no question) Yes (%)

Practical level of the course is adequate 98
Scientific level of the course is adequate 98
Course is challenging 81
Learning goals are met 100
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4 Discussion

This case study explored the quality of an information literacy course in higher edu-
cation. Our aim was to show that a holistic instructional design approach (i.e., 4C/ID) is
suitable to develop effective and efficient instruction for learning to conduct a literature
review. Confirmed by the output of our course we can argue that ‘whole task’-centered
instruction is effective: no students failed the course and the average grades were good,
meaning that all students reached a basic skill level. Also, the students’ perceived
quality of the course components that feature the ‘whole-task approach’ (i.e., a series of
‘whole’ learning tasks that constitute the backbone of the course) confirms the effec-
tiveness of using the 4C/ID-model to design instruction for learning complex skills like
conducting a literature review. Emphasizing whole task learning and using a rigorous
scaffolding method to learn a series of varied tasks thus yields a desired learning profit
[11–16]. An important question is whether the instructional design for the O40-course
is not only effective, but also efficient. Based on an analysis of the time on task it can be
concluded that the instructional blueprint resulted in learning tasks which were
time-consuming for a substantial number of students. About 40 % of the students
needed more time than was estimated to finish the course. Study feasibility can thus be
negatively influenced when insufficient study time is allocated to task performance.
Therefore, instructional designers should realize that an important precondition for
developing good quality instruction for complex learning includes offering sufficient
time to complete a series of varied whole tasks. A suggestion for a redesign of the
O40-course could be to (re)allocate additional time to the learning tasks that include
more execution steps.

Another success factor of effective and efficient instruction is the fact that cognitive
feedback is provided on time [24]. To a large extent the quality and quantity of the
cognitive feedback in the O40-course has been warranted (e.g., after Learning Task 4).
However, students indicate that more ‘just-in-time’ cognitive feedback is wished for
(i.e., after Learning Tasks 1 to 3). For the instructional designers it is a challenge to
design cognitive feedback for (whole) task-centered learning that is less time extensive
for the teacher. Peer feedback and/or worked-out feedback might be solutions.

In this case study we analyzed a basic bachelor-level IPS-course. We used 4C/ID
principles to successfully design the course. These results are encouraging but need to
be ‘scaled up’. For students to learn the literature review skill at high-level it is
necessary to design a longitudinal learning trajectory that includes several courses (i.e.,
task classes) that should address skill learning at increasing complexity levels as well
(i.e., master’s/Ph.D.). Future research should aim at scrutinizing the design, develop-
ment, implementation, and evaluation of such a longitudinal learning track.
Design-based research could be a helpful approach to address this issue [25].

Appendix 1: Blueprint Course O40

Simplified blueprint for the pre-master’s course ‘Information Skills for Social Scien-
tists’ (O40). It includes an overview of the components that make the course:
(a) learning tasks, (b) supportive information, and (c) procedural information.
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Task class (basic level): In order to learn the basics of performing a literature review, 
students carry out five learning tasks. Topic familiarity is high for each task. Students must 
select a relatively small set of key articles and the essay that concludes each task may not 
exceed 600 words. 

Supportive information: present cognitive strategies

• Systematic approach to problem solving (SAP) of the five steps involved in performing a 
literature review: (1) define research questions, (2) search for sources, (3) select sources, 
(4) process information, and (5) present information.

Supportive information: present mental models

• Conceptual model of literature review concepts.
• Structural model of how databases are organized and can be used.
• Conceptual model of scientific articles and how they are organized.
Supportive information: cognitive feedback

• Feedback related to the SAP and domain models
Learning task 1: Modelling example / 
Worked out example

Demonstration Step 1 until 5 by an expert. 
Students study the example. Emphasis is on 
all phases of the SAP

Learning task 2: Completion

Demonstration Step 1 to 3; Students 
perform Step 4 and 5. Emphasis is on Step 
4 of the SAP

Procedural information presentation:

• Procedures for academic writing (cf. 
Publication Manual of the American 
Psychological Association)

Learning task 3: Completion

Demonstration Step 1 and 2; Students 
perform Step 3, 4, and 5. Emphasis is on 
Step 3 of the SAP

Procedural information presentation:

• Procedures for academic writing (cf. 
Publication Manual of the American 
Psychological Association)(fading)

Learning task 4: Completion
Demonstration Step 1; Students perform 
Step 2, 3, 4, and 5. Emphasis is on Step 2 of 
the SAP

Procedural information presentation:
Procedures for operating the search 
program (part of Step 2)
Procedures for using a thesaurus (part of 
Step 2)

Learning task 5: Conventional
Students perform all steps. Emphasis is on 
Step 1 of the SAP. The research question has 
to be approved before a student continues 
the IPS-process.

Procedural information presentation:
Procedures for operating the search 
program (fading)
Procedures for using a thesaurus (fading)

•

•

•

•
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Abstract. In this conceptual paper, I provide ideas for challenging library tradi‐
tions, including the habits of our institution and the habitats they occupy. As
librarians, we can encourage play and manage failure through reflection and iter‐
ation rather than penalty and closure. Librarians can create a classroom environ‐
ment that allows for mistakes and child-like inquiry. Once we are less afraid to
make mistakes, we open up the environment for play and experimentation. As
the stakes for student success in American universities rise, the university library
has an opportunity to engage students in their learning through critical pedagogy
and reflective information literacy. It is important to establish a sense of adventure
in confronting new realities about higher education and the way students learn.
As we seek creative solutions in the classroom to stimulate thinking and fuel a
renaissance in education for the twenty-first century, the library can lead the way
for cross-disciplinary germination.

Keywords: Information literacy · Critical literacy · Reflective pedagogy ·
Creativity · Arts

1 Introduction

I have been thinking for a long time about the role of creativity in the library, particularly
as it relates to library instruction. I have been interested in creativity as a portal from
which to transcend the predictability of library sessions and also as a response to changes
in learning styles among students and to changes in the way faculty teach. Creativity
can be used both as a tool to make the library class more reflective and engaging and as
a platform for providing continued value to the librarian as a leader in facilitating change
in the role of educator and in “speaking the language of faculty.” Creativity, and the
articulation of what makes for a creative assignment and a creative classroom, especially
in one fifty minute library session, makes people take notice at all levels of the institu‐
tional hierarchy from students to fellow faculty, bringing added value to the library and
to academia.

In a special issue of Development and Learning in Organizations: An Interna‐
tional Journal on “Nurturing Creativity and Innovation,” authors of the article,
Fostering Creativity—a holistic framework for teaching creativity, present a frame‐
work for creativity that calls for cultivating a psychological disposition that frees
students from “self-constructed obstacles” [1, p. 7]. Students must learn about the
motivations for learning and applying creative thinking. Students, the authors argue,
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are endowed with the creative problem solving strategies and the capacity to apply
creative techniques [1]. This involves readjusting thinking in order to reframe a
problem and to search efficiently and planning time for repetition and reflective
thinking.

There are opportunities for librarians to develop the capacity in their students for diver‐
gent thinking—generating many ideas to explore multiple solutions. While divergent
thinking is not necessarily synonymous with creativity, it is a stepping-stone for transfor‐
mative thought. The groundwork for divergent thinking in the field can be seen in the
scholarship on critical and reflective literacy. I will examine these theories in relation to the
work of others who call for a transformative space as instrumental to the promotion of
transformative information literacy. I will also examine educational theories as they relate
to creativity and what this means for librarians as educators in creating opportunities for re-
thinking the library as a catalyst for transformation across higher education.

2 Examination of Theories

2.1 Breaking Habits, Fostering Imagination

The nature of library service has been predicated on the research it offers which is
invariably accompanied by talk on citation, plagiarism, and appropriate resources for
writing an academic paper. Library instruction is very prescriptive and the rules of
research often frightens students. Even with the dissemination of so much literature on
the adoption of a more critical approach to information literacy, many classes take a
more traditional approach to bibliographic instruction. The library should not be so
focused on the user as a consumer of a service but instead on the student as a growing
organism and a reflective learner. The goal of academia according to Alison James and
Stephen Brookfield in their recent book, Engaging Imagination, is to help students to
become critically reflective and in creating lively classrooms [2]. The model of the lively
classroom should be extended to the library as a direct extension of the classroom.

In his important article, The McDonaldization of Academic Libraries?, Brian
Quinn asks if academic libraries are becoming McDonaldized. Quinn talks about the
dumbing down of library services through a system of efficiency, calculability,
predictability, and control. Quinn states that user instruction has become highly effi‐
cient, particularly that of the “one-shot” instruction session. The one-shot class and
semester-length library research courses offer “standardized, predetermined organ‐
ization and content,” creating is a bland world where surprise and delight are largely
absent [3, p. 252]. Quinn proposes an antidote in the form of creativity-training
programs that could teach staff to view problems from completely different perspec‐
tives “in order to arrive at fresh solutions” [3, p. 254]. Penetrating the culture of
convergent thinking requires unconventional solutions.

2.2 Creating Space

Boldness and experimentation can be captured by creating a space that makes such
innovation possible. James Elmborg, Professor at the School of Library and Information
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Science, University of Iowa, proposes in his work, Libraries as the Spaces Between Us:
Recognizing and Valuing the Third Space, the idea of Third Space as a counter to recent
discussions in the library field on the library as place [4]. Third Space reinvents the
library from the premise that libraries and librarians can develop ways of working with
increasingly diverse populations in increasingly dynamic contexts. Third Space is
described as the borderland between Representations of Space (spaces dominated by
structures and concepts) and Representational Space (the symbolic and personal) [4, p.
344]. Represented space is rigid, controlled, policed, and defined. Library space is
historically absolute, filled with the essence of a particular identity so that it resists
appropriation or reinvention. Third Space can be viewed as a space of cultural, social,
and epistemological change in which the competing knowledges and discourse of
different spaces is brought into conversation to challenge and reshape identities [4]. The
environment must be rich in inquiry rather than one dominated by process.

In a recent talk entitled The Liminal Library, Barbara Fister cites the new ACRL
Frames as moving away from competencies that placed too much emphasis on observing
the rules of finding and evaluating information [5, p. 6]. The new conceptual frames are
more complex in their integration but are also more abstract. The shift from linear based
competencies to threshold concepts represents a place in an intellectual journey that is
between understanding—what Fister refers to as liminality. Liminality might be under‐
stood as the trenches of a battle in which one could retreat or advance. Similar to
Elmborg’s Third Space, liminality represents a journey in navigating uncertainty
through a “transferrable learning experience… by increasing self-knowledge and confi‐
dence” by participating in the making of meaning [5, p. 7]. This making of meaning
comes through a state of questioning and probing where students can rethink assump‐
tions and participate in the making of knowledge (creation) as a continuous, successive
dialog for the way information fits into a personal context of understanding. Students
are no longer receivers of a standard of information but participators in a new reality of
exploration and discovery that contributes to establishing a new voice based on inde‐
pendent experiences and a self-created authority. Similar to Elmborg, the environment
is no longer dominated by process (standards) but integrated into a conversation about
the place of information in one’s own life.

2.3 Critical and Reflective Pedagogy

Troy Swanson presents an outline of information literacy that must transcend the biblio‐
graphic instruction that has been so prevalent in libraries for years. He states that before
we send students to books, periodicals, and websites, we need to teach them about
information. Swanson outlines an opportunity for both instructors and librarians working
together to draw on critical literacy theory, or critical pedagogy, where the instructor
introduces topics and directs learning but does so with student input and by valuing
student experiences. Swanson outlines critical literacy through three points:

1. Critical literacy assumes that teaching of literacy is never neutral but always
embraces a particular ideology or perspective.

Transforming Library Instruction Through Creativity 305



2. Critical literacy supports a strong democratic system grounded in equity and shared
decision-making.

3. Critical literacy assumes that the literacy instruction can empower and lead trans‐
formative action [6, p. 264]1.

He applies Paulo Freire and Ira Shor’s problem-posing approach to instruction. In this
approach, librarian and instructor act primarily as guides, asking students questions and
challenging them to produce their own theories on the information sources presented.
It also fosters a way to defer judgment and be more restrained and thoughtful. While
this might appear on a first thought to oppose creativity, it supports the notion of being
more reflective, and looking at information from different perspectives.

In her work, Information Literacy and Reflective Pedagogical Praxis, Heidi Jacobs
explains that critical pedagogy invites creative, reflective dialog. Jacobs explains that
“To teach students about personally meaningful information and non-analytic informa‐
tion processes means first and foremost to create a space where inner life can be nurtured,
where creativity can emerge, where students can love the questions” [7, p. 260]. The
basis of questioning is predicated on a healthy skepticism, and much of our schooling
should offer more of an opportunity to foster divergent thinking. Divergent thinking is
discouraged when students are scared to do the “wrong thing” in class [8, p. 2]. The
library classroom should be seen as the fulcrum for transforming the library as a creative
space, which involves play. Play facilitates five cognitive processes involved with crea‐
tivity: problem framing, divergent thinking, mental transformations, practice with alter‐
native solutions, and evaluative ability [9, p. 15]. Mainemelis and Ronson explain that
play allows for “exploring different perspectives, creating alternative worlds, assuming
different roles, enacting different identities, and also taking all these, and the players
themselves, out of the cognitive contexts in which they normally operate [9, p. 15]. As
James Elmborg elaborately outlined in his discussion on Third Space in referencing a
transformative experience, creativity is the source of all growth and the foundation to
allow us to transgress.

2.4 Divergent Thinking: Creativity and the Arts

Most of us in our childhood have a great capacity for divergent thinking. As we become
“educated” that capacity diminishes. There is a natural opportunity to develop the crea‐
tive capacity of students through the employment of technology.2 New creative work
lends itself to exploring a whole range of digital literacies that are required in our culture
[10]. While technologies might not in themselves be the answer, they might provide the
impetus for refiguring old patterns and search for new ones.

1 It’s the last of the three points, critical literacy as leading to transformative action, that I am
most interested in here. As we will later see, the roots of critical literacy as part of a democratic
framework also lend itself to creativity and transformative action.

2 There is a real opportunity to use creativity and divergent thinking in conjunction with T.
Mackey and T. Jacobson’s proposal for a Metaliteracy framework. As they frame a definition,
“Metaliteracy challenges traditional skills-based approaches to information literacy by recog‐
nizing related literacy types and incorporating emerging technologies”.
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There is also much we can learn from the arts. We can employ art strategies, such
as bringing disparate images together or finding relationships based on aesthetics,
absurdity, or spatial arrangements and not their literal meaning. The idea is to introduce
the creative side of the library according to the ways many of us conduct our own
research—through a method of “scratching.” Instead of enforcing the rules of research,
the goal is to inspire students through creative exercises—digging backwards, or as
Twyla Tharp says, “transactionally”—asking questions and “owning” what is found
through discovery [11]. Tharp allows for accidental discovery and encourages it. Many
of us have heard of the study on divergent thinking where students were tested in a
longitudinal study on their capacity to determine as many uses for a paper clip as possible
in two minutes. Tharp invites any discipline to adopt the same types of exercises in
recalibrating our thinking, and identifying hurdles when such an exercise is not effective.
Risk taking, inherent in the kind of questioning and outside-of-the-box thinking
promoted in creativity, is important in driving innovation [12].

As we seek creative solutions in the classroom to stimulate thinking and fuel a
renaissance in education for the twenty-first century, the library can lead the way as a
catalyst for cross-disciplinary germination. Inquiry-based feedback coupled with deep
observation encourages a more open-ended and in-depth approach to the traditions that
should be questioned. Librarians can facilitate students’ capacity for observation, getting
students, for example, to spend two minutes silently observing and then asking questions
prefixed by phrases such as “I noticed that …” “why,” and “how” [8]. Most important
of all, librarians can encourage play and manage failure—failure framed by reflection
and iteration and less by penalty and closure. Librarians can change the culture of the
classroom as a place for mistakes and child-like inquiry. Once we are less afraid to make
mistakes, we open up the environment for play and experimentation.

3 Conclusion

An increased interest in the way creativity permeates disciplines across campus begins
with the library. The goal is to implement a method of instruction that capitalizes on the
playful side of searching, understanding and utilizing information—a method of
discovery. The basic idea is to get students to think transformationally and multi-dimen‐
sionally, rather than literally. From acting and drawing, to rediscovering the work at our
fingertips, to channeling inspiring TV series, the library is reinvented as a place of crea‐
tive discovery that forges a path to creative form and function across disciplines. The
library has always been a place for adventure. It will continue to be, but librarians must
be ready to re-imagine how the magic happens. It must happen intentionally, in the
classroom, with an eye on a shifting paradigm that is taking place at all levels of educa‐
tion, but also be reclaimed in the trenches of the library at an individual level that
embodies ownership and freedom.
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Abstract. This paper presents a research plan about information literacy instruc‐
tion methods for lower secondary education in Finland. The aim of the research
is to develop new practices for information literacy instruction in collaboration
with the teachers by applying a design-based research approach. Guided Inquiry,
a teaching model for information literacy, is used as the pedagogical framework.
The research will be conducted as a longitudinal intervention study in a Finnish
comprehensive school (grades 7–9). Three modules for information literacy
instruction will be designed in cooperation with teachers who have been fami‐
liarized with the Guided Inquiry model. The modules will be integrated into three
courses taking place during one school year. After evaluation and redesign, the
modules will be tested with new pupils the following year. Selected classes not
exposed to the intervention are studied as a control group.

Keywords: Information literacy instruction · Guided inquiry · Design-based
research · Lower secondary education

1 Introduction

Today’s society requires competence in asking questions and seeking answers,
finding information, interpreting and evaluating sources. We need to be able to iden‐
tify what is real and relevant not just for school but for lifelong learning. We need
new literacies.

A new version of Finland’s National Core Curriculum for basic education was
published in 2014. It introduces and emphasizes the learning goals of multiliteracies
which should be integrated into all school subjects. Multiliteracies are defined as compe‐
tences associated with acquiring, interpreting, producing, and evaluating a variety of
texts in different situations and in different formats for different tasks and with different
tools [1]. By definition, multiliteracies strongly overlap with information literacy.

Essay-type assignments that require independent acquisition and use of information
sources are usually used to train students’ information literacies. However, earlier research
shows that the learning outcomes have remained poor. Although students are said to be
fluent searchers of information since they daily “google” for information, recent research
shows that students’ skills are quite limited in more complex tasks [2–4].

These assignments create challenges also for teachers and their traditional instruc‐
tion practices, as they have to guide students to work independently in information
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environments that a teacher cannot fully control. It has been noticed in several
studies that the instruction is often weak and concentrates mainly on technical
aspects [5–9].

In this study, information literacy instruction methods for lower secondary education
in Finland will be examined. The point of departure is the tension between traditional
teacher-centered pedagogical practices and learner-centered assignments [8].

2 Objectives of the Study

The aim of the study is to develop new practices for information literacy instruction in
collaboration with the teachers by applying a design-based research approach. Kuhlth‐
au’s Guided Inquiry [10, 11] is used as a pedagogical framework. The underlying idea
of Guided Inquiry is that information literacies are best learned by training appropriate
information practices in a genuine collaborative inquiry process.

The preliminary research questions are:

1. What kinds of practices arise for information literacy instruction when teachers apply
the model of Guided Inquiry in their teaching?

2. How do the teachers feel about the new method? What are the advantages and
disadvantages?

3. How does the long-term teaching intervention change students’
– self-efficacy in information literacy,
– basic skills and knowledge in information literacy,
– inquiry related attitudes, and
– self-regulation in inquiry assignments compared to non-participating students?

4. What are students’ working practices and how do they change during the interven‐
tion?

5. What are students’ learning experiences?

3 Research Methods and Research Materials

3.1 Design-Based Research

The study will be conducted by using a design-based research approach. Design-based
research emphasizes the participatory role of practitioners. This study will be a coop‐
erative project in which planning and development of learning tasks are carried out in
cooperation with the teachers.

Design-based research means a methodology in which both a theory and prac‐
tices are developed and tested simultaneously. Design-based research deals with real
world situations and aims to improve educational practices. The focus is on innova‐
tions and interventions. The research is based on continuous cycles of design, imple‐
mentation, analysis, and redesign. Design-based research is usually carried out as a
longitudinal study in order to make the cyclicity of the process actualize in the best
possible way [12–14].
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3.2 Guided Inquiry

Kuhlthau’s Guided Inquiry is used as a pedagogical framework in this study. Guided
Inquiry is a research-based teaching model for information literacy.

Guided Inquiry is grounded in the idea that information literacies are best learned
by training appropriate information practices in a genuine collaborative process of
inquiry. The goal is that, in addition to information literacies, students learn curriculum
content, how to learn, and social skills.

In Guided Inquiry, the inquiry process is divided into eight phases. The phases are:
(1) open, (2) immerse, (3) explore, (4) identify, (5) gather, (6) create, (7) share, and (8)
evaluate. The teacher guides the process with well-adapted instructive interventions,
offering targeted support for the specific stages of the process. The framework empha‐
sizes the first four stages before collecting information. Students are prepared for infor‐
mation gathering by stimulating curiosity and interests, sharing what is known already,
building background knowledge, and exploring ideas. It is important to clearly articulate
the inquiry question before moving on to gathering information, creating the outcome
and sharing it with the others. Guided Inquiry incorporates reflection for assessment
throughout all the phases of the inquiry process, but also the evaluation at the end of the
inquiry process is an essential component in Guided Inquiry. It is important that the
students reflect on content and process, and assess the achievement of learning.

Guided Inquiry applies two collaborative forums. The whole class - called an inquiry
community – is used to introduce and motivate the assignment and share results. Small
groups - called inquiry circles - are the main forum of learning activities. Students are
guided to enhance their learning by using three inquiry tools: inquiry journals help
reflect on personal learning, inquiry logs help keep track of and comment on important
information sources found, and inquiry charts help visualize, organize and synthesize
ideas [10, 11].

3.3 Data Collection and Analysis

The study will be conducted as a longitudinal intervention study in a Finnish compre‐
hensive school (grades 7–9). Two parallel groups at the 7th grade will be compared: a
test group, and a control group.

The teachers of the test group will be familiarized with the Guided Inquiry model.
Then three modules for information literacy instruction will be designed and integrated
into three courses taking place during one school year. After evaluation and redesign,
the modules will be tested with new pupils the following year. Selected classes not
exposed to the intervention will be studied as a control group. The intervention will be
integrated into the courses of Finnish literature (two modules) and history (one module).
The aim is to create a pedagogical entity which supports the learning of information
literacy in a cumulative way.

Collection of the material is directed (1) to the pedagogical implementation of the
intervention, (2) its effects on the pupils, and (3) to the learning experiences. Data will
be collected by using multiple methods. The data will consist of interviews with the
pupils and teachers, questionnaires and test tasks from the pupils, and observations of
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the researcher. Also the pupils’ own documentation (for example inquiry journals) can
be utilized.

Analysis of the interviews and observations will be conducted by using the method
of content analysis. Questionnaires and tests will be analyzed by using statistical
methods.

4 Expected Results

A longitudinal approach enables conducting the study gradually by defining clear
learning objectives and designing focused learning activities for each individual
course. It also enables following the development of the pupils and changes in their
skills. Presumably, this approach helps to achieve cumulative and persistent learning
outcomes. Following the principles of design-based research, informing and working
together with the teachers enables the development of new practices for information
literacy instruction during the whole process, and gradually improves educational
practices.
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Abstract. The purpose of this research is to analyze the effects of collaborative
teaching approach and inquiry-based learning (IBL). To facilitate the study, the
researcher used Google Sites, an online application, to create a team website.
The participants consisted of 28 seventh-grade students, a Teacher Librarian
(who is also the teacher of the subject unit) and a Computer Teacher. Quanti-
tative data were collected through information literacy (IL) assessment, PISA,
after-class test, IT measurement and questionnaires. Qualitative data were col-
lected through Google Sites documents, interviews, and observations. The
findings are: (a) two teachers played essential roles in preparing students with
IL, reading comprehension and IT skills through their collaboration and
instructional content design; (b) students’ IT skills improved significantly after
employing IBL; (c) collaborative teaching and IBL have positive impacts on the
development of students’ IL, reading comprehension, curriculum content, and
IT skills; (d) the participants’ attitude and perceptions showed positive effects
towards the Google Sites collaborative process.

Keywords: Collaborative teaching � Inquiry-based learning � Information
literacy � Information technology � Reading comprehension

1 Introduction

Information literacy (IL) has been an important issue for both the government and
information organizations. Due to rapid changes in the information intensive society, the
development of students’ critical thinking, problem solving, communication, and cre-
ativity skills has become an important pedagogical goal. While developing IL instruc-
tion, the researcher found many online tools and IL modules for creating interesting
learning objects. These tools motivate students to communicate effectively and col-
laborate with others better. We chose Google Sites as the platform because it provides an
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easy way to create a team-oriented site where multiple people can collaborate and share
files, thus allowing students to engage in collaborative and interactive learning.

One study mentioned that students need to learn how to extract and use the “best”
information through learning experiences, such as school projects [1]. In order to achieve
this goal, librarians and teachers should integrate content with IL, so that students can
learn how to make use of a wide range of resources to broaden their understanding of
information [2]. Studies showed a positive relationship between teacher-librarian col-
laboration and increased student learning and achievement [3, 4]. Kuhlthau et al. [5]
concluded that the inquiry process was the most effective way of learning. As such,
students should learn five methods through inquiry teaching: IL, learning how to learn,
curriculum content, literacy competence, and social skills. Collaboration among teachers
makes it possible for students to acquire these skills simultaneously. Team collaboration
plays an important role in the development of 21st century learning.

In Taiwan, concerns regarding student IL have arisen since 2014. Approximately a
quarter of the students failed in pursuing course contents. The Ministry of Education
(MOE) hence initiated various projects for digital reading in elementary and junior
high. Among those projects is a learner-centered approach using 5-Cs: communication,
collaboration, complex problem-solving, critical thinking, and creativity. To implement
MOE’s new system, the researcher set out a teaching plan to help students collaborate
to create new knowledge while learning how to think critically and creatively, and to
make discoveries through inquiry, reflection, and exploration. The purpose of this study
is to investigate the effects of an intervention that used a collaborative teaching
approach and IBL on the development of seventh-grade students’ IL, reading com-
prehension and information technology skills with the Google Sites platform.

2 Literature Review

2.1 IBL and Information Literacy

IBL is an active and lifelong learning process based on identifying relevant questions
related to research, so that the student can gain knowledge of or create solutions to issues
and problems [6]. McKinney [7] considers that the competencies encompassed by IL are
essential for students to be successful inquirers. He also mentioned that the ability to
synthesize information and create new knowledge are competencies that lie at the heart
of IBL. IBL includes asking questions, gathering and analyzing information, generating
solutions, making decisions, justifying conclusions and taking action. IBL also helps
develop higher-order IL, critical thinking skills, and problem solving abilities.

There are a number of inquiry-based models such as Eisenberg and Berkowitz’s
Big6 and Super3, McKenzie’s Research Cycle, Kuhlthau’s Information Search Process,
Carnesi’s and DiGiorgio’s Newport News Public Schools (NNPS) Inquiry Process [8–
11]. NNPS uses a cyclical process that begins with questioning, followed by planning,
collecting, organizing, synthesizing the information into a final form, and communi-
cating results to teachers or peers. Each step requires students to reflect, revise and
evaluate the work accomplished, to either move forward or repeat the current step until
the process is complete. It also complies with Standards for the 21st Century Learner
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[12]. Furthermore, technology (WebQuest [13], ThinkQuest [14]) is not only a req-
uisite in teaching today’s digital native students, but also the preferred means for the
teacher-librarian in guiding students through the inquiry process. Rockman presents a
clear view of IL curriculum and suggests that problem-based, inquiry-based, and
resource-based instruction should be required [15]. Combining a collaborative teaching
approach with IBL is shown to be effective in improving primary students’ IL and IT
skills [16].

2.2 Collaborative Teaching and Learning

IL instruction commands increasing attention in the field of education lately. Cox and
Lindsay stated that IL instruction is often delivered in two ways: teaching several
sessions which are integrated into the subject curriculum or teaching IL as a
stand-alone concept [17]. Eisenberg [18] strongly recommends that classroom teachers,
librarians, technology teachers, and others work together to analyze the curriculum,
develop a broad plan, design specific lessons that integrate the information skills and
classroom content. “Standards for the 21st Century Learner” states that “School
librarians collaborate with others to provide instruction, learning strategies, and prac-
tice in using the essential learning skills” [19]. The final goal is to provide frequent
opportunities for students to learn and practice information problem solving.

Montiel-Overall [20] indicated that five essential issues would facilitate the success
of collaboration: school culture, positive attributes of collaborators, communication,
management, and motivation. A successful collaborative practice requires both teachers
and school librarians to know each other’s strengths. A study of Hong Kong revealed
that the alliance between librarians and teachers on development of IL instruction for
students leaves much to be desired [21]. Subramaniam et al. [22] conducted a project
involving collaboration between school librarians, science teachers and middle school
students. The Sci-Dentity afterschool program involved youth in connecting
science-infused media such as graphic novels and science fiction. They found that
school librarians are strong assets in science learning as they encourage young people
to engage in authentic inquiry practices, engage learners’ everyday-life interests,
incorporate the diversity of students’ perspectives into science discussions, and facil-
itate following the norms of scientific discourse.

2.3 Google Sites Used in Learning

Web tools allow students to engage in collaborative and interactive learning. Google
Sites allows students to create a team-oriented site where they can collaborate and share
files. It combines articles, images, videos and audios into one product. Chu et al. [23]
found that the functions and characteristics of Google Sites serve as a good tool in
collaborative work for secondary school students. Both teachers and students find it
useful in teaching and learning. Teachers are satisfied with the history review function
for convenient marking. Students felt comfortable and motivated with embedding
videos and photos in project reports, as well as presenting their group work in a web
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page format. Kovalik et al. [24] indicated that fifth grade students were successful in
completing the research component of the project by using Google Sites. Students
received assistance from their teammates and were able to complete the work needed in
a collaborative fashion. They felt they had grown and learned how to collaborate with
others. Teachers suggested that more time be allotted for the initial tutorial and peer
review must be included in the project timeline.

3 Research Questions

This research collects data based on a sequence of questions:

1. How does the Teacher Librarian collaborate with the Computer Teacher in class
planning?

2. How do the students develop their research skills through the NNPS Inquiry
Process?

3. How does IBL impact on the achievement of students’ information literacy, reading
comprehension, content knowledge, and information technology skills?

4. What are the students’ perceptions of using Google Sites for their group project?

4 Methods

This section describes sample selection, instructional contents, and research
instruments.

4.1 Participants

One teacher librarian (also a Science-Tech teacher,) one Computer teacher and 28
seventh-grade students with no inquiry experiences, evenly divided into seven groups.

4.2 Instructional Contents and Designated Tasks

• Context: the “organism and nutrition” topic from the 7th-grade Science textbook;
• Methodology: Integrating IL, concept mapping, abstract writing, and IT skill into an

inquiry-based curriculum;
• The teacher librarian taught online searching and printing skills, provided students

with reading strategies, monitored students’ learning progress using the NNPS
inquiry process and directed the IBL project through subject learning,
co-constructing writing on the Google Sites platform. The students in groups
generated at least 3 questions for inquiry following the NNPS process worksheet;

• The Science Teacher introduced “organism and nutrition,” encouraged students to
research pertinent topics, and helped them finish the concept mapping worksheet.
The students practiced searching with keywords;
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• The Computer Teacher introduced Google Sites and related IT skills, such as
Xmind, Word and PowerPoint. The students evaluated information from various
resources to decide on the best answers;

• The students finished their final work and presented it in the class. They also
reviewed their own performance and summarized their IBL experience.

The integrated instruction project was scheduled for 18 weeks, a total of 54 class
sessions, 50 min for each session. Table 1 shows the syllabus for teachers.

Table 1. Lessons designed for teacher collaboration

Week Science- tech teacher Teacher librarian Computer teacher

3 IL pretest PISA pretest Word/Power Point
pretest

4 1. Grouping
2. School library
introduction

Help student set
up Gmail accounts

5 School library OPAC
searching strategies

Public library account
application

6 Public library OPAC
and database searching
strategies

7 Concept of organism
and nutrition

Web searching strategy Google teaching

8 Choosing group topics KWL, 5 W + 1 H Word
9 Concept map Newspaper and periodical

searching
Google Sites Platform

10 Create good questions Xmind
11 Complete Planning

worksheet
Xmind

12 Collecting data Collecting, organizing
13 Information Word
14 Writing project Abstract

writing/Synthesizing
infomation

PowerPoint

15 Editing materials PowerPoint
16 APA Style

Information ethics
Information ethics

17 Word report & PowerPoint
18 Rehearsal for oral

presentation
Rehearsal for oral
presentation

19 Oral presentations Oral presentations Oral presentations
20 IL posttest, Content

knowledge test
PISA post-test Word and PowerPoint

post-test
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4.3 Research Instrument

The surveys of students’ perceptions of Google Sites learning, IL, reading compre-
hension and IT measurement, the online NNPS worksheet, and Observation recording
paper were developed. This survey was based on Hazari et al. study and had 4
dimensions: learning, motivation, group interaction, and technology [25]. The IL
instrument contained 25 multiple choice questions, edited by Trails. IT measurement
contained Word and PowerPoint of a one day tour route with images. The PISA 2009
instrument was used as a reading comprehension test. In addition, two teachers and six
students participated in semi-structured interviews for qualitative research purpose.

5 Data Analysis and Discussion

This section describes data analysis, contribution of collaborative teachers, the NNPS
Inquiry Process, students’ learning achievement and perceptions of Google Sites.

5.1 Data Analysis

The data from surveys were organized, coded, reviewed and analyzed. The data from
students’ Google Sites learning survey was analyzed at the mean. A t-test was used to
analyze the pre- and post-test of IL, reading comprehension, and IT skills. Further data on
the variables were obtained through semi-structured interviews with the students and
teachers. Transcripts of the interviews were sent to the interviewees for final validation.

5.2 Contributions of Collaboration Between Teacher Librarian
(Science and Technology Teacher) and Computer Teacher

Both teachers mentioned that the students found Google Sites were very convenient
and motivating, in terms of sharing information and exchanging ideas from the Internet.
However, students tended to carelessly copy and paste information from the Internet.
Teachers needed to remind them to paraphrase and summarize main ideas. The students
learned the discipline to avoid plagiarism. The researcher found struggling students got
more help from peers and teachers. Teachers acknowledged the implementation of
collaborative methods promoted their professional development and teaching skills.
Both teachers agreed that careful planning and appropriate instructional design can
assist collaborative teaching in a school environment.

5.3 Students’ NNPS Inquiry Process

The researcher noted that students utilized NNPS steps to complete the project:

1. Questioning: the Science teacher helped students focus on the knowledge level of the
questions and encouraged students to write open-ended questions with who, what,
when, where, why or how. Consequently, the students applied the skills to questions
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such as, “What kinds of parts do insects have?’ or “How many benefits are there to
using insects for protein powder?”

2. Planning: the Students planned and revised their own inquiries. The Teacher
Librarian helped them find print and online resources to answer their questions.

3. Collecting information: The students filled in the appropriate information and APA
citations for the bibliography page. They shared their collections on Google Sites.
The researcher found students preferred obtaining online information to print.

4. Organizing information: the students learned Xmind skills from the computer tea-
cher, and then wrote abstracts and summaries for their projects. They needed to read
their information from print and online materials. This takes more time to practice
computer skills and summary writing.

5. Synthesizing information: The students in each group turned in the summary to the
group leader, who then reviewed and revised the final report. Every group had to
present their project with their final report and PowerPoint.

6. Communicating results: the Computer Teacher demonstrated how to make good
presentations. Both teachers assisted students in making oral presentations. Students
and teachers evaluated their products by using product rubrics.

5.4 Students’ Content Knowledge, Information Literacy, Reading
Comprehension and Information Technology Skills

Table 2 lists the scores of the students’ t-test results. The post-intervention scores are
higher than the pre-intervention only in IT(p < .001). After the IBL learning, the
researcher and the Science teacher constructed the content knowledge test, based on
each group’s topic and the textbook. The average score is 86.56, improved from the last
test (78.35).

5.5 Students’ Perceptions of Google Sites

This online survey was anchored on a four point Likert-type scale and measured the
extent of students’ perceptions of the influence of Google Sites (GS) on their learning
experience. This survey (Table 3) contains four categories, five items each. Students
were positive about the influence of GS on their experience with IBL. The items in bold
show the highest rating in each category:

Table 2. Information literacy, Information technology and reading comprehension t-test

Pretest Posttest
M SD M SD t

IL 84.74 11.69 83.11 10.13 .892
IT 36.33 12.23 76.48 10.27 15.48***

Reading comprehension 9.15 1.94 9.81 1.64 1.8
***P<.001
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As number four in Learning/pedagogy indicates, students perceived GS as an
effective tool to foster learning. Number seven in Motivation indicates that students
enjoyed the convenience of GS functions. Number 14 in Group Interaction indicates

Table 3. Students’ perceptions of Google Sites

Items M SD

Learning/pedagogy 1. Use of Google Sites raised my interest in the project. 3.44 .75
2. I would like to see Google Sites used in other
courses.

3.52 .70

3. I will retain more materials as a result of using the
Google Sites.

3.52 .70

4. I participated in the assignment more because of
using Google Sites.

3.67 .48

5. Use of Google Sites helped me achieve the course
objectives.

3.56 .50

Motivation 6. The benefits of using Google Sites are worth the
extra effort and time to learn it.

3.30 .72

7. I would recommend classes use Google Sites to
other students.

3.52 .70

8. I prefer projects that use Google Sites to those that
do not.

3.33 .67

9. I will continue to explore the use of Google Sites for
project work.

3.48 .70

10. I stayed on the task more because of using Google
Sites.

3.19 .73

Group interaction 11. I liked to see other students interact with material I
posted on Google Sites.

3.33 .83

12. Use of Google Sites for the assignment helped me
interact more with others.

3.37 .68

13. Because of using Google Sites, my team was able
to come to consensus more quickly.

3.22 .80

14. I learned more because of information posted by
others on Google Sites.

3.52 .58

15. Use of Google Sites promoted collaborative
learning.

3.44 .50

Technology 16. The Google Sites interface and features were
overall easy to understand.

3.41 .84

17. The benefits of using Google Sites outweighed its
technical challenges.

3.26 .71

18. Browsing/editing information in Google Sites was
easy.

3.22 .64

19. Compared to other online discussion boards,
Google Sites was easier to use.

3.19 .78

20. Technical features in Google Sites helped
enhance my learning.

3.44 .69
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that students were positive towards peers’ contribution to projects via GS. Number 20
in Technology indicates that students agreed that GS allowed them to work on their
projects simultaneously.

5.6 Discussion

The researcher found the students improved only their IT skills. This was slightly
different from Chu et al. [26] who suggested that Google Sites was generally useful if
sufficient training was provided. The researcher found one group encountered difficulty
in collecting information and designing questionnaires. Both teachers felt they needed
more time to cover inference and comprehension, and the students were in need of
more time to practice keyword web searching, and summarizing skills.

In summary, Google Sites serves as a good tool for collaborative work for students.
Similar towhat Chu et al. [23] andBonanno [7] found, IBL can be addressedwell by using
web-based tools The interviews with students and teachers showed that students’ ability
towork in teams, to solve problems, and to apply knowledgewere enhanced through IBL.
Although students acquired searching skills, they could not define their questions and
synthesize their findings precisely. However, students learned about their content to a
great extent. The result is consistent with Barron and Darling-Hammond’s [27] study.
Both teachers strongly agreed that completion of the IBL project requires school support,
more discussion and communication between teachers, and effectivemanagement of their
instructional content. This is similar to Montiel-Overall’s [20] research.

6 Conclusion and Future Work

This study found that students gained confidence, technology skills and social skills
with their peers. Students’ IT ability grew significantly better after the intervention.
The NNPS Inquiry Process through Google Sites had positive effects on students’ IBL.
The two teachers played essential roles in preparing students with IL, reading com-
prehension and IT, through collaboration and instructional content design. The
researcher recommends the following for the future.

1. Because IBL did not improve students’ IL, future class units will focus on learning
how to obtain and evaluate information efficiently.

2. Based on the participants’ input, the researcher suggests adding more time to cover
inference, reading comprehension, and summary skills.

3. The researcher suggests developing high quality standardized testing along with
effective, formative and summative assessments.

4. IBL, collaborative teaching and an interdisciplinary curriculum can increase stu-
dents’ confidence, collaborative, and communication skills. It should be a possible
educational reform in order to prepare our students for 21st century learning.
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Abstract. This paper summarizes the theories, methods, and results of a doctoral
research that integrated social media (SM) in a learning experience for students
and explored the roles that information literacy, digital literacy, and new literacies
played in such a learning experience. Participatory action research was the meth‐
odological approach used for two rounds of data collection, resulting in the devel‐
opment of the research framework ‘Doing Online Relearning through Information
Skills’ (DORIS). The data collection methods used included students’ reports,
diagnostic, and final questionnaires; and semi-structured interviews. Data anal‐
ysis relied on content analysis, open coding, and constant comparative analysis.
This paper provides a summary of the discussion leading to the answers to the
research questions, including topics such as issues and challenges of using SM
for learning; participants learning experiences in such a technologically mediated
environment, their engagement and the mutual shaping of SM, learning experi‐
ences, and literacies.

Keywords: Social media · Higher education · Teaching · Learning · Participatory
action research · Information literacy

1 Introduction

This paper is framed within a doctoral research that integrated social media (SM) in a
learning experience for students and explored the roles that information literacy (IL),
digital literacy (DL), and new literacies (NL) play in such a learning experience. This
research assumed a mutual shaping perspective regarding its three main elements (learning,
literacies and SM), thus opposing the perspective of technological determinism [1, 2]. This
stance allows gaining a better understanding about the role of technology in students’
learning experiences and also for exploring how these experiences may affect the way
technology is implemented into learning contexts. The main learning theories supporting
this research are: constructivist [3] and problem based learning [4]; the three dimensions
of learning (cognitive, social, and emotional) [5]; and the theory of affinity spaces [6]. The
methodological approach used was participatory action research (PAR) [7–9], which is
cyclical in nature [9]. Thus, two rounds of data collection were completed for this study, a
first empirical study was conducted and as the methodology was revised, improved and
enhanced, it resulted in the development of the research and methodological framework,
‘Doing Online Relearning through Information Skills’ (DORIS).
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This paper is structured in four main sections; Sect. 2 summarizes the main concepts
and theories of this research. Section 3 details the methodology used for both rounds of
data collection, as well as the methods for the analysis of the data collected. Section 4
provides a summary of the answers to the research questions and discusses the contri‐
butions of this research.

2 Main Concepts and Theories

The central concepts used in this study were IL [10, 11], DL [12, 13], and NL [14, 15].
These concepts were used to make a distinction of different skills involved in this research
and were also grouped under the umbrella term literacies, which highlights the presence
of the three concepts at the same time and in different circumstances where it is appli‐
cable. The need to state such a distinction rather than adopting a multiliteracies (or simi‐
larly integrative) approach is due to the fact that in such an exploratory study, the data
needed to be gathered on how the participants were challenged by different kinds of issues
and which skills they had to use in order to overcome such challenges. For example, some
participants could be proficient in IL but challenged by technology. In this case there is
bound to be a difference in their level of engagement and success in participating in the
study. Conversely, some participants could be the so-called ‘digital natives’ and they can
be challenged by typical IL issues such as seeking or evaluating information, as well as
having issues of focus, following instructions, and being critical [16]. In consequence, these
participants would have a different kind of engagement. Furthermore, both kinds of partic‐
ipants may be challenged by NL.

Regarding learning, two main theories have informed this research. Firstly, the three
dimensions of learning [5], where learning is viewed as a three dimensional process that
may occur at an individual and collective level as well as in many different environments,
including affinity spaces. The dimensions considered in this perspective are: (a) cogni‐
tive, which includes knowledge and skills; (b) social, involving socialization, partici‐
pation, communication, and co-operation; and (c) the emotional dimension, which
entails feelings and motivations of the learner. Although arguably simple, this perspec‐
tive is useful for analyzing the learning taking place in a technologically mediated
learning experience, especially with social technologies (SM). The other learning theory
used was that of affinity spaces, which are “… a place or set of places where people can
affiliate with others based primarily on shared activities, interests, and goals (…) have
an affinity for a common interest or endeavor” [6]. This theory accounts for content,
interactions, and allows thinking about teaching and learning mediated by technologies.
The concept of affinity spaces provides a useful alternative to the theory of communities
of practice in a case such as the present, where the value of membership is difficult to
determine in the participants of the study. Both these theories provided useful analytical
lenses for analyzing and discussing the data gathered.

Learning, literacies, and SM were conceived as elements that mutually shape one
another. This corresponds to a mutual shaping perspective that is opposed to the idea of
‘technological determinism’ [1, 2]. This particular perspective of mutual shaping arguably
allows for a better understanding about the influence of technology over the practices of its
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users and at the same time assess how user practices can affect the ways technology is
used, developed, or implemented into learning contexts. For example, SM can drive the
way a learning experience is planned and, furthermore, the characteristics of a learning
experience may determine to a certain extent how the educator plans this experience or
uses this particular technology. The framework ‘issues of SM’ were used in order to
analyze challenges and nuances in the use of SM from a Library and Information Science
(LIS) perspective. This framework comes from the researcher’s past investigations [17] and
builds upon available literature [18]. This framework is a categorization of the issues that
these technologies may bring from an information behavior perspective, which consists of
the following issues: trust, decision making, users’ satisfaction, information overload,
quality control, permanence, repackaging, crowdsourcing, privacy, and ‘the clash with the
real world’.

3 Methodology

This research was qualitative and the research method used was Participatory Action
Research (PAR) [7–9]. It aimed at determining significant issues, challenges, and
opportunities that emerge when SM are integrated into learning environments in
higher education. Considering the stated aim, the research project was guided by the
main research question: What significant issues and challenges emerge when SM are
integrated into learning environments in higher education? Sub-questions to this
study were:

• How do students’ experience learning when they are engaged in a learning activity
that integrates SM?

• In what ways is students’ engagement dependent upon their literacies?
• In what ways do learning, literacies and SM mutually shape each other?

3.1 Data Collection

This study used a two-stage research design; the stages are referred to as ‘first round of
data collection’ and ‘second round of data collection’. PAR was the methodological
approach used in both rounds. While the first round was originally conceived as a pilot
study, its results emerged into useful research and therefore it was decided to use it as
part of the main study. This is also justified by the cyclical nature of PAR [9].

The first round contained the following five stages: (a) Assignment, (b) Lecture, (c)
Online discussion, (d) Lecture 2, and (e) Wrap up. The learning strategies that integrated
the learning interventions planned and executed with the participants of this round
included: two lectures, class discussions, an assignment where the students had to set
up a SM site, group presentations about the assignment, and online discussions using
the university Learning Management System (LMS). The participants of this round were
18 master’s students from an LIS program; all of them participated from the beginning
to the end of the study and formed four groups to in order work together in the assign‐
ment. Data collection methods used in this round included the students’ reports that they

330 J.D. Machin-Mastromatteo



wrote to summarize their experiences from doing the assignment, questionnaires, and
semi-structured interviews with the four group leaders. The amount of instruments
analyzed were four student reports, 18 questionnaires, and four interviews.

The second round of data collection was an expansion of the first, with more assign‐
ments and strategies that were developed and grouped under the DORIS research and
methodological framework. DORIS also contained five stages but they were not named
after the main activities conducted as in round one, instead, they were more clearly
defined and its main stages were named after the core IL skills: access, use, and evalu‐
ation [11]. Introductory and concluding stages were added at the beginning and at the
end. Hence, DORIS’ five stages were: (a) Introduction, (b) Access, (c) Use, (d) Evalu‐
ation, and (e) Wrap up. The learning strategies that integrated the learning interventions
planned and executed with the participants of this round, included: lectures, comple‐
mentary readings, a blog used as a content hub and a space for online forums and inter‐
actions among participants and the researcher, and three assignments. The three assign‐
ments included (a) an individual reflection on the participants’ use of SM; (b) the devel‐
opment of a SM site; and (c) the evaluation of an established SM site. Due to space
limitations, a further explanation of DORIS is not provided here; however, interested
readers and researchers can find complete accounts and details of this framework in
other articles [19] and in the doctoral dissertation [20]. The participants of this second
round were 11 bachelor’s students enrolled in different programs but who were together
in an IL course where this round of data collection was inserted as an alternative module.
Only five of these students participated from the beginning to the end of the study and
most of them found group mates from other courses to work on the second and third
assignments that had to be done in groups. The data collection methods used in this
round included the students’ reports that they wrote to summarize their experiences from
doing the assignments; diagnostic and final questionnaires that were completed, at the
beginning and end of the study; and semi-structured interviews. The amount of instru‐
ments analyzed were six students’ reports from the first assignment, five students’
reports from the second assignment, five students’ reports from the third assignment, 11
diagnostic questionnaires, 5 final questionnaires, and four interviews.

3.2 Data Analysis

Data were analyzed by relying on the technique of content analysis in a way to explain
participants’ shared meanings and assumptions [21]. Furthermore, this study borrowed
several values from grounded theory research. The first of these was the use of the
technique of constant comparative analysis for the coding and analysis of the data, in
order to compare data from both rounds and develop stronger conceptualizations and
relations [21]. Thus, the procedure of analysis was to use open coding with the data from
the first round, which allowed refining the methodology in order to adjust, plan, and
conduct the second round of data collection. After the second round data were analyzed,
there was a return to the data of the first round in order to better define categories, so
similar data were grouped. The same was made with the second round. At such stage,
constant comparative analysis was applied between the categorized data from the first
and the second rounds and, in the end, the data from the second round were very useful
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for developing more exact categories for the data from both studies. Ultimately, through
stages of axial and selective coding, it was possible to arrive at properties, dimensions,
and relationships among the categories of data analyzed. This allowed arriving at the
integration of the theory resulting from this research. The other value taken from
grounded theory was the concept of theoretical saturation [22]. This concept was adopted
because the low number of participants, especially for the second round of data collec‐
tion, was a concern. However, using and analyzing the data from both rounds of data
collection allowed the achievement of a moment of theoretical saturation, meaning that
after the two rounds no new knowledge emerged and, hence, it was decided not to
conduct a third round.

4 Conclusion

The following section provides a summary to the conclusions to the research questions
of this study regarding topics such as issues and challenges of using SM for learning;
participants learning experiences in such a technologically mediated environment, their
engagement and the mutual shaping of SM, learning experiences, and literacies. The
final part of this conclusion advances some directions for further research and provides
a brief indication of the contributions of this study to IL research, practice, and for the
development of IL programs.

4.1 Conclusions to the Research Questions: A Summary

What Significant Issues and Challenges Emerge when SM are Integrated into
Learning Environments in Higher Education? The framework of issues of SM [17]
proved to be a most useful framework to study the use of social technologies in learning
environments. Actually, it was surprising that, despite very few exceptions, such a
holistic approach is not common in the literature. Instead, some studies commonly
concentrate on only one issue or a few at a time, such as privacy, trust, identity, and
information overload, which seem to be the most common in studies of this kind.

From the issues of the framework, the most important issues according to the partici‐
pants were trust, privacy, and quality control. Students were very concerned with these
aspects to the point that in both rounds of data collection they discussed amongst each
other and with the researcher the privacy statement handed over to them under the light of
these three elements. This was, in the end, productive in that it provided the students with
an opportunity talk about those issues more in depth under the light of the study at hand.

In order to integrate SM into higher education learning environments, the teacher
must ensure that all their students actually want to use social technologies as an addi‐
tional affinity space for their learning experiences. As this study showed, not all students
would want to do it. Furthermore, a learning environment using SM must create a climate
of trust between students and teachers about what is shared, when, and for what purpose.
Otherwise, the focus might be easily lost due to the distractions of these technologies.
Moreover, there should be quality control standards set in place regarding the content
that is consumed and produced in a SM learning experience. Then, it should be decided
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if public types of SM platforms are the best to use when having privacy concerns in
mind or if, conversely, they should use SM that allow to keep aliases between partici‐
pants. Many students would not like to have their private profile associated to their
academic life.

The most challenging element surprisingly was IL and not DL nor NL. This must
have been due to the fact that most students that participated in the study were young
and many of them did not really dominate their IL skills, especially regarding the skill
for information evaluation. Because the literature is critical in pointing out that students’
perceptions of their literacy skills may differ from their actual skills, further research
should be complemented with objective instruments such as SAILS or iSkills that can
help determine if DL or NL were not also part of the students’ challenges.

How do Students Experience Learning when They are Engaged in a Learning
Activity that Integrates SM? It was interesting to see that, although some students were
hesitant or even reluctant toward the use of SM for their learning, some students claimed
to have very positive emotions toward what was done. This is likely because learning with
technologies generally can be very ludic. Furthermore, it was surprising that, although
most of the students were avid users of SM, very few of them actually created pages or
groups so they could get a deeper appreciation of these tools they use so much every day.

Finally, it is fascinating to see that, despite working with these technologies, the
students claimed that lectures and class discussions are still important. This result
underlines their willingness to continue having physical contact in the classroom with
their colleagues and lecturers. Even so, it was interesting to see that others sought
different learning spaces that were not necessarily technological.

In What Ways is Students’ Engagement Dependent upon Their Literacies? In
learning environments, every individual might have their own idea of their goals or
purposes. Individuals control their own level of participation and engagement, but
engagement could be a matter of choice or personality. Because SM may provide a kind
of provocation that compels engagement, they can provide attractive spaces to foster
engagement in order for students to find further motivation to participate in their learning
spaces and activities. In order to use SM for learning, students must have discipline and
develop skills for being critical participants. This is important because limited engage‐
ment will not extend their current knowledge. Certainly, students’ literacies played a
role in their engagement, because IL provided them the tools to select the best infor‐
mation for completing the activities. While DL and NL provided the means for them to
use SM at varied levels, the extent of their learning was still dependent on the develop‐
ment of their skills. However, students indicated that NL and DL did not pose challenges.
Still, it was possible to see that this was mostly due to the fact that while some students
might know how to use these types of tools for general purposes, they did not consider
their use for education, and not precisely because they do not know how to use them in
general. This response is subjective since their familiarity with these technologies might
be influenced by generational differences and access to technology.

In What Ways do Learning, Literacies and SM Mutually Shape Each Other? It
was confirmed that these elements mutually shape one another and do not support the
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idea of technological determinism. The learning purpose can drive our use of SM and
it may compel designers to enhance and design their features for learning. The use of
SM brings many implications for learning that call for good planning behind their use.
SM open many new ways to interact and learn with technologies. These ways are asso‐
ciated to the development of literacies. Still, if a person does not have necessary literacy
skills, they may not be successful in these new technological spaces.

4.2 Implications for Further Research and Research Contributions

The methodology proposed, especially that of the second round of data collection can
be applied to a larger and more heterogeneous group of participants, in order to see how
further results compare. Hence, this methodology could be established as a reference
for studying the roles of literacies in a learning experience mediated by technology. Most
of the issues covered in this study can surely be further studied and more educational
and sound refinements can be built upon the basis of the methodology used. It would be
especially interesting to find quantitative values to the issues discussed on this work and
design and implement an objective instrument to evaluate IL, DL and NL skills. This
further study could be used to check if actual skills developed and students’ perceptions
of their skills can match. There are some established commercial instruments that can
be used to achieve this, such as SAILS and iSkills.

DORIS was proposed as a powerful and effective way to organize PAR based on
constructivist, blended (physical and online), and problem based learning interventions
through the structure of information skills. This model was grounded on research-based
and inquiry learning pedagogies as well as in PAR and constructivist learning, which
can be set up as a blended learning intervention. Practitioners, researchers, librarians,
or educators can adapt this model to develop learning interventions for learning and
researching about and with SM or other technology mediated learning environments.
DORIS can be adapted for teaching IL programs or other topics, by going through the
aspects of access, use and evaluation of the information, as it is available and related to
such topics, and by changing the themes discussed in the different stages. This could
result in a powerful framework for scaffolding learning and for teaching different topics
with an information skills structure, as they are needed to research and manage the
information, resources or devices relative to different disciplines.

The above ideas and this research in general may offer different contributions to IL
research, practice, and for the development of IL programs. Researchers, librarians,
teachers, and related professionals can use its elements to enrich their social investiga‐
tions, IL programs, and their pedagogies. IL programs can benefit from the grounding
of IL activities on PAR, the theories used in this study, as well as its epistemologies, the
mutual shaping perspective, its methods and results. DORIS can be used to organize
learning interventions with a structure driven by IL skills. As such, it can be used for
teaching, learning, and researching technologically mediated learning environments. It
could also be adapted for facilitating IL programs or teaching different subjects from an
information skills framework. The three dimensions of learning and the concept of
affinity spaces are theories that might be worth considering by practitioners, because
they can be powerful analytical lenses for assessing learning and interactions in learning
experiences that are technologically mediated.
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Abstract. The goal of this paper is to provide a systematic review of the literature
on the adoption of video games by educational institutions and libraries in order
to facilitate learning and literacy including information literacy among adoles‐
cents and young adults. Relevant documents published in a variety of databases
between 2003 and 2015 were identified and analyzed. The literature review was
organized around five emerging areas: video game literacy, video games in
education, game design benefits, video games for reading and writing, and video
games and public libraries. These categories are further discussed in this paper.
The paper also summarizes the main problems and challenges libraries and
educational institutions face in the adoption of video games. Suggestions how
public libraries can use video games to attract more users are provided.

Keywords: Video games · Public libraries · Adolescents · Young adults ·
Literacy · Information literacy · Game literacy · Education · Literature review ·
Game design benefits · Reading and writing

1 Introduction

In our paper we examine the literature on how video games can change the way we learn.
Earlier studies have mainly concentrated on the negative effects of video gaming.
Anderson and Bushman’s [1, p. 353] meta-analytic review of the scientific literature
proposes that “exposure to violent video games increases physiological arousal and
aggression-related thoughts and feelings … decreases prosocial behavior” and, there‐
fore, poses a public-health threat to children and youths, including college-age individ‐
uals. On the other hand, evidence from the literature suggests that “playing computer
games is linked to a range of perceptual, cognitive, behavioural, affective, and motiva‐
tional impacts and outcomes” [2, p. 661]. Video games can be used as educational tools
at school both in formal and non-formal environments. The aim of the current paper is
the provision of a literature review on the adoption of video games by educational insti‐
tutions and libraries aiming to facilitate learning and literacy including information
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literacy (IL) among adolescents and young adults. Additionally, we aim to identify
policies utilized by public libraries in using video games as a mean of attracting more
users [3, 4].

According to Squire [5], the term, ‘video games,’ is used as an umbrella term
covering a wide range of digital-gaming media, computer-based games, CDs and DVDs,
free online games, handheld electronic games, and console-based video games. Literacy,
on the other hand, is the ability to understand, exchange, and create meaning through
text, speech, and other forms of language [6]. Nowadays, researchers use the term,
‘gaming literacy,’ and discuss the educational value of video gaming. Gee [7] confirms
that video games do not just offer amusement to players but they also demand engage‐
ment, deep thinking, and complex problem solving.

2 Methodology

In our literature review we followed the methods of a systematic review as set by Hemi‐
ngway and Brereton [8]. They defined a systematic review as the “attempt to bring the
same level of rigour to reviewing research evidence as should be used in producing that
research evidence in the first place.” The construction of a systematic review follows a
specific protocol, a process that entails five specific steps: defining the objectives of
review; collecting the relevant literature; assessing individual studies; combing the
results; and, placing the findings in context [8, p. 1]. We ran key concepts such as “video
games and public libraries,” “video games and education,” “literacy and video games,”
and “MMOGs and literacy” on different Library and Information Science and other
databases/information services (ERIC, JSTOR, ProQuest, PsycINFO IEEE Xplore,
ScienceDirect, Willey Online Library, CiteSeerX, Emerald Insight & Google scholar),
dissertations, and conference proceedings. At the same time, when a relevant study was
identified, we also examined its references to identify further relevant documents. This
cross referencing aided in reaching literature saturation. We conducted the search
process between December 2014 and February 2015. The identified literature covered
publications published between 2004 and 2015. The review covered literature written
in English and focused on video games in public libraries. We created a list with publi‐
cation dates, titles, and aims.

3 The Emerging Themes

We organized the literature review into five emerging themes: video game literacy, video
games in education, game design benefits, video games for reading and writing, and
video games and public libraries. We further discuss these categories in the following
sub-sections.

3.1 Video Game Literacy

A new form of literacy has emerged in the past few years. Several researchers have tried
to define this new form of literacy and its benefits. While video games have been accused

340 I.-E. Pervolaraki et al.



of amplifying the aggressiveness of gamers, researchers as well as adolescents and
young adults have also indicated that video games have a positive impact on gamers’
with respect to literacy skills and their everyday lives [5–7, 9–14].

Gee [5] identifies the benefits of video games in learning and literacy. The author
notes that good video games equip gamers with learning principles like collaboration
and motivation. Williamson et al. [9] argue that video games are cultural and social
worlds that help people learn by social interaction integrating thinking with the help of
technology and most importantly doing something that they really like and are interested
in. Steinkuehler, Black & Clinton [10] describe ‘literacy’ as a tool, a place, and a way
of being in relationship to other users around these spaces. Literacy as a place addresses
the use of literacy skills in-game and out-of-game concerning Massively Multiplayer
Online Games (MMOGs) as players engage in in-game chat, lore and quests, as well as
out-of-game forum discussions, wiki creation, and even face-to-face conversations.
Shaffer [11] provides examples of specific video games and how they can help children
to become creative thinkers and prepare themselves to succeed in a changing world.
Sanford and Madill [12] indicate that literacy skills that improve through video games
are beneficial for adolescents aged 11–16 as they are improved in a fun way. Squire [5]
examines video games as artefacts, as a social practice, and explores their implications
for education and literacy. On the other hand, Zimmerman [6] identifies game literacy
as a component of design, play and systems, and explains how game literacy influences
the 21st century learners. Moline [13] observed eight students aged 12–18 playing a
recreational video game of their choice in their homes and concludes that learners maxi‐
mize their understanding during challenging, self-regulated, situated learning activities.
Gumulak and Webber [14] aim to identify what motivates adolescents and young adults
to play video games and if video games facilitate IL. They find that entertainment and
challenge are the main reasons for playing video games in education.

3.2 Video Games in Education

Research into the use of video games in education as a tool for promoting literacy
including IL is relatively new. One of the key issues is the examination of how video
games can become educational tools [9, 15–32]. Squire [15] highlights the role of games
in the American culture and their educational potential. De Aguilera and Mendiz [16]
also argue that video games can become part of the educational system, give advantages
and could be used as an alternative educational tool. Williamson et al. [9] describe the
procedures through which video games can influence the way we think and how educa‐
tional games can become part of a new educational model. Squire [20] suggests that
video games can be used as learning tools and highlights the need for media experts and
educational technologists to design games for educational purposes.

Researchers report empirical evidence about the use of video games in education.
Squire [17] conducted a mini comparative case study using the game Civilization III as
a tool to teach world history and found out that, for those students that faced problems
with the formal educational system, video games playing had a positive motivational
impact in understanding and knowledge acquisition. Additionally, De Freitas [33] also
find found video games’ use in educational settings beneficial. The immediate impact
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for the learners is was their increased motivation. Ritterfeld and Weber [19] explained
why video games combine entertainment with education and learning. Squire and Durga
[23, p. 215] used the game Civilization III as a tool to teach history. Research participants
developed identities through “semi-structured” tasks during historical simulations. The
authors suggested that a community trying these new forms of gaming “is the key for
building robust learning environments”. Kebritchi et al. [25] conducted an empirical
research among 193 high school students and ten teachers in the United States and found
that mathematics video games had a positive effect on students’ mathematic achieve‐
ment. Ke [21] also examined the effectiveness of video games in the promotion of
learning by] comparing the traditional way of learning of mathematics with learning
through video games. The data show that even if the motivation of the adolescents was
higher with the use of video games the math tests has no significant difference. Moreover,
Papastergiou [22] studied the effectiveness of a computer game for learning computer
memory concepts. A sample of 88 adolescents aged 16–17 participated in the research.
The data show that games can really become motivational learning environments for
students without any gender differences.

On the other hand, Bourgonjon et al. [26] presented 858 secondary students perspec‐
tives on the use of video games in the classroom. Additionally, Featherstone et al’s. [29]
review of presents new approaches in educational use of video games in the classroom,
the educational impacts, and implications for teachers. Young et al. [28] explored the
relationship between video games and academic achievement in K-12 classes
concerning language learning, history, mathematics, and physical education. Similarly,
Yang [27] researched 44 students (15–16 years old) and the results showed that digital
game based learning can be an effective tool to support learning in the classroom. Turner
[30] found that adolescents who play videogames more often have more possibilities to
choose a STEM (science, technology, engineering, and mathematics) field in college
that those who do not play. Additionally, Beavis [31] described how video games can
be part of formal education by providing examples of Australian secondary schools.
Ochsner et al. [32] clarified the game theories along with the new trends in educational
games and explained how video games are designed and used in education. In summary,
research evidence suggests that video gaming offers multiple benefits for educational
use. However, educators still experience difficulties in incorporating it in their teaching.
Connolly et al. [2, p. 672] note that “it is essential to develop a better understanding of
the tasks, activities, skills and operations that different kinds of games can offer and
examine how these might match desired learning outcomes”. In addition, educators and
librarians must acknowledge that new generations enjoy playing video games, and
consider their educational potential to promote literacy including IL.

3.3 Game Design Benefits

Nowadays, adolescents and young adults spend a lot of time playing video games. There
are some studies acknowledging the participation of adolescents and children in video
games design as evaluators during the development stage [34–36].

Peppler and Kafai [34] explain how the participation in game design can influence
learning and literacy. Urban adolescents aged 10–18 participated in a game making
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program and the researchers concluded that participation in game design was beneficial
for collaboration and engagement. Most importantly was the way that students learned
to produce technologies and not just use them. Additionally, Felini [36] used the software
inventagiochi to examine what Italian adolescents aged 13–17 will learn by making an
action game. He confirmed that adolescents learned how to collaborate and develop
critical thinking skills and understanding. Finally, in Buckingham and Burn’s [35]
research, adolescents from UK schools participated in creating a video game where basic
hardware and software skills were needed. Their results showed the value of combining
social semiotic approaches and creative work for the production of knowledge. It is
evident from the literature review that most of the studies focus on the use of video
games rather than their production for the advancement of the literacy or IL of adoles‐
cents. We conclude that additional research must be undertaken to determine if game
design is beneficial or not for adolescents and young adults’ learning. Fabricatore [37,
p. 15] adds that “the contents that we want to teach can be naturally embedded with
some contextual relevance in terms of the game playing … and learning tasks must be
contextual to the game in the sense that they must be perceived by the player as a true
element of the game-play.”

3.4 Video Games, Reading and Writing

In recent years, new technologies have acquired an important role in adolescents’ and
young adults’ lives [38]. According to McKenna et al. [39, p. ix], “the effects of tech‐
nology on literate activity have been both sweeping and subtle, marked by an increasing
variety that is difficult to evaluate and project …, the impact of technology is irreversible.
While specific changes may come and go, literacy and technology seem inextricably
linked.” Most people believe that the entrance of computers in adolescents and young
adults’ lives keep them away from reading and influences school performance [40]. New
technologies can be used to change reading habits if we accept that the nature of reading
has changed [41–49]. Kambouri et al. [41] used a video game called Runner to identify
its educational potential among young adults aged 18–30 years old. The results showed
that the video game play had a positive impact on participants’ literacy, information and
communication technology (ICT) and collaboration skills. Harushimana’s [42] study
linked the narratives of urban adolescents with video games and found a positive impact
on their writing skills. According to Lenhart et al. [43], more than one third of gamers
read texts related to the game such as strategy websites, forums, or game reviews. In
massively multiplayer online games (MMGOs), 59 % of gamers engage in reading
related to the game. Beavis et al. [44] identified the influence the creations of paratexts
for video games from 331 adolescents of English schools had in their learning creatively.
The results showed that students were able to communicate their knowledge.

During an eight-month research study, Martin and Steinkuehler [45] explored the
forms of IL in commercial video games. They collected data from adolescents ages 12–
18 years old and concluded that the information exchanged was collaborative and
collective as gamers sought and disseminated information. Additionally, Steinkuehler
[47] compared the school texts reading level of an adolescent with his reading level of
a game manual and found no difference at his level. However, when the boy chose to
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read about a game he was interested in, his reading level was four levels above.
Steinkuehler, Compton-Lilly and King [46] presented four studies conducted to examine
what texts are a regular part of video game play, along with their nature and the adoles‐
cents’ reading performance. Participants in the research were 21 novices and 25 experts
in the video game, World of Warcraft. The results indicated that informational texts are
used mostly for game play. The performance of the adolescents in reading was no
different than on school texts but when readers chose their topic they performed 7 to 8
levels above. Similarly, Steinkuehler [48] used the game World of Warcraft to investi‐
gate the reading habits of adolescents and young adults. The results were impressive.
The participants were able to read texts eight grades above their level compared to school
or academic texts. Finally, Rasmusson and Åberg-Bengtsson [49] found that the digital
reading skills of 15 years old adolescents in Sweden who played computer games were
improved. The results showed that boys, who spend more time in playing, performed
better than girls. The majority of the studies have suggested that video games can influ‐
ence students’ reading and writing skills. These findings can be used by teachers, educa‐
tors and librarians who promote reading and writing and also IL. Unfortunately, there
is only one study focusing in young adults. Therefore, further research is needed in this
area.

3.5 Video Games and Public Libraries

During the last few years, librarians have come to recognize the educational, cultural
and the entertainment benefits of video games and they have started using them in their
library programs or services [50]. Lately, some articles about practical implications and
guidelines of video games’ use in libraries have been published. Unfortunately, the
majority of them are conceptual papers and only a few discuss empirical research [3, 4,
50–61]. Branston [52] supports the idea that librarians should add interesting gaming
programs in public libraries as a medium of promoting IL. Additionally, Adams [4]
presents how video games can be used as a tool to promote educational, recreational,
and democratizing goals in libraries. Nicholson [3] examined the use of video games in
public libraries in the United States and found that even though the majority of the
libraries support game play, only a few have adopted gaming programs. Neiburger [57]
provides guidelines for librarians on how to gain familiarity with the gaming culture,
software, and hardware in order to organize video gaming events in the library. Another
study aimed to explore the pedagogical content of the video game, Portal. The researcher
suggested that methods used to analyze this game can be used by librarians to educate
adolescents in literacy [54]. Sanford [53] provides specific game examples like Civili‐
zation and Sim city and how each one can influence learning discussing simultaneously
the role of the libraries. Hallam [55] provides guidelines for librarians by enumerating
the benefits of using video games for public libraries. Furthermore, Gallaway [56]
published a practical guide for librarians assisting them with game basics, selection of
games, and the creation of gaming policies.

Different types of video games can be successfully added in a public library’s collec‐
tion aiming to promote literacy including IL. Nicholson’s [50] article presents two
surveys conducted in 400 public libraries to pulse the role of gaming. Video games were
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highly used in public libraries either for circulation purposes or for in-library use. The
research also presents the results of 2006 gaming programs in different types of libraries
where a, the majority of the respondents worked in public libraries. The most common
gaming programs included video games; the goals of these services were to provide
entertainment to users, to meet new patrons, and to increase the role of the library in the
community. Nicholson [51] suggests that role playing games are the best games for
librarians who want to make the connection of gaming with reading and to promote
literacy. Buchanan and Vanden-Elzen [58] analyzed September 12th and Beyond Good
& Evil games and explained what video games have to offer to players and provided
specific guidelines for why public libraries should integrate them into their collections
Cole [59] provides a list of epistemic games and games that encourage physical activity
that can be used by public libraries along with resources of game making programs,
websites, and blogs. Likewise, in their case study, Brown and Kasper [60] examined
what the participants of a game program learn. Their results revealed that gaming
programs in a library have a positive impact for the gamers, the library staff, and, of
course, for the library itself. Finally, Kirsch [61] in his essay collection discusses inno‐
vative ideas of how public and school libraries can incorporate video games in their
collection focusing on the importance of game design process. There is a need for libra‐
ries to meet their 21st century patrons’ demands. Nowadays, most of the adolescents and
young adults are not interested in reading a book and spending time in a library. There‐
fore, if librarians wish to follow their patron’s interests, serve their needs, and ultimately
promote literacy and IL in more enjoyable ways they should examine and illustrate
conditions involved for adopting videogames in their environments [62].

4 Conclusion, Recommendations and Future Research

Adolescents and young adults enjoy playing video games. This may be the key to
creating more literate and information literate people. Literature evidence shows that
video games can become an excellent educational tool for promoting reading and
writing. Video games are virtual worlds that help people to socialize, to collaborate and
to produce knowledge. Learning through video games can become a tool assisting
adolescents to learn in a more enjoyable way and to engage them with knowledge.

The literature review showed that we know little about gamming and adolescents.
Some educators have begun using video games to facilitate learning whereas others are
not fully familiar with their educational potential and fear their negative impact. There
is a gap of the use of gaming in public libraries between United States and Europe.
United States, have created video games programs to meet their patrons’ interests and
needs; on the other hand European libraries, still hesitate to include video games in their
educational programs. Also there is a lack of research on young people and their
involvement in creating games, and lack of research on involving adults in gaming in
libraries. Further research is needed to investigate the use and benefits of video games
in public libraries. Video games can support a new form of literacy including IL. Digital
writing and reading can be used as a means of assisting adolescents and young adults to
become lifelong learners. According to Squire [17], video games offer an entire world
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of exploration for gamers. Furthermore, they offer an entire world of exploration for
researchers. However, most of the studies focus on video games’ educational benefits
for the adolescents. Further research should be carried out for addressing video games’
potential for adult education. Although video games are used by some educators to
facilitate learning for decades others due to their unfamiliarity fear their negative impacts
such as promotion of violence, aggression and addiction and avoid using them in the
class. There is a need for further research on broader understanding of these aspects.
Teachers and educators require training in video games’ use in order to inspire and
motivate their students. Additionally, further research is needed for identifying literacy
skills’ benefits for gamers and reading and writing promotion. From a majority part of
the research already focuses on gamers’ literacy skills but not on how video games can
increase gamers’ literacy.

Finally, some of the studies have indicated that participation in game design can be
beneficial. However, the majority of the research explores the use of specific games but
fails to examine video games’ creation by adolescents or young adults.
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Abstract. Today’s information society has brought up a new generation of
learners that demands more dynamic and interactive teaching approaches and has
to be equipped with new types of skills. Especially in education, gamification has
been an emerging trend in the last few years. Game elements and patterns are
used to engage students in certain actions and shape their behavior. However,
there is a distinction between purely reward-based and meaningful gamification,
which can result in high quality learning. The aim of this study is to illustrate the
positive effect that meaningful implementation of game elements and patterns can
have on behavioral outcomes. Looking at the results of a comprehensive evalu‐
ation of The Legend of Zyren reveals that a clever way of implementing the
content into the gaming context has a strong influence on both personal engage‐
ment and content mastery. The results illustrate that students who were more
engaged in the game also had significantly better results in the final exam on
information literacy.

Keywords: Information literacy · Gamification · Higher education ·
Motivational affordances

1 Introduction

With the emergence of information and communication technology, today’s society has
to cope with new structures and regularities. Company structures and organizations have
shifted their focus onto more decentralized, knowledge-intensive and technology-based
business processes with an emphasis on collaboration and teamwork [1]. The 21st

century also gave rise to a new generation of learners that grew up under the influence
of technology and has to be equipped with skills like information literacy to be able to
survive in this new environment [2]. The development of these crucial skills requires
new forms of learning environments shifting the focus from the traditional didactic
approach towards more dynamic, interactive and constructivist methods [3, 4]. As not
only this new skill set requires a different teaching approach, but also the generation of
digital natives demands different didactic methods, lack of motivation is one of the major
problems of today’s higher education [5].Therefore, the resulting question is which types
of methods and impulses for motivation have to be implemented and which type of
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learning environment is adequate for more motivation and engagement in modern higher
education? A possible answer to this question is given by the game industry “where
motivation itself is the expertise” [6]. After having been banned from the classroom for
a long time, stigmatized as senseless, time-wasting extracurricular activity without
educational worth, games have slowly begun “to invade the real world” [5] and
researchers have started to recognize the worth of games for non-gaming purposes.
Especially in education, gamification has become very popular and more researchers,
teachers and lecturers around the globe have begun to turn their classrooms into an
exciting and gameful adventure. The Multiplayer Classroom of the Indiana University
[7], Quest to Learn at the Institute of Play of a New York public school [8] or Reading
Battle, initiated by The University of Hong Kong [9], all make use of game elements
and game patterns to improve education. However, this paper will focus on The Legend
of Zyren, a project that has been developed and implemented at the Heinrich-Heine-
University of Düsseldorf in 2013 to use gamification to improve information literacy
instruction in higher education. The evaluation of the prototype of the project in 2013
already illustrated a positive effect of game elements on the behavior and performance
of the students [10]. Nevertheless, the concept of gamification can also result in the exact
opposite and an overuse of extrinsic rewards, such as points or badges, can lead to
demotivation and decreasing intrinsic motivation – the so called overjustification effect
[11–13]. Therefore, a distinction can be made between purely reward-based (“pointsi‐
fication”) and meaningful gamification [14], which aims at identification with and inte‐
gration of external regulations, influences and goals, enabled through clever implemen‐
tation of content and an optimal conflation of gaming and non-gaming context [15]. This
paper focuses on the importance of meaningful implementation of game elements into
non-gaming contexts and thus the positive effect that gamification has on the improve‐
ment of information literacy. A comprehensive evaluation of The Legend of Zyren based
on several motivational and educational theories with a special regard to the connection
of gaming and non-gaming context proves the success of meaningful implementation
of game elements in higher education and demonstrates that top-scorers in the game will
also be top-achievers in the final exam.

2 Theories of Motivation and Educational Models for Gamification

Playing has always been an essential part of human life. Especially in early childhood
education, playing has long since become an established part of the children’s curric‐
ulum, as it promotes cognitive development and drives motivation to learn. Games
increase the student’s commitment and enthusiasm which can be transferred onto
learning. The attitude players show when they are playing a game, is exactly what would
lead to successful learning: “interested, competitive, cooperative, result-oriented,
actively seeking information and solutions” [6].

It is important to understand what motivation actually is, to understand the motivating
effect that game elements and patterns have on human psyche. Generally, “to be moti‐
vated means to be moved to something” [16]. Nicholson [14, 15] as well as Garris et al.
[17] regard Ryan and Deci’s [16, 18] taxonomy of intrinsic and extrinsic motivation and
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the attached theories of Self Determination and Organismic Integration as the most fitting
framework to analyze and describe an increasing motivation due to gamification. Self
Determination Theory distinguishes between intrinsic motivation, which refers to doing
something because it is interesting or enjoyable, and extrinsic motivation, which targets a
separable outcome [16]. They define three basic psychological needs – self-efficacy,
autonomy, and relatedness – and add aspects such as novelty, challenge, enjoyment or
aesthetic value as psychological factors that are said to enhance motivation [16, 18]. Even
though, Ryan and Deci underline the importance of intrinsic motivation for education,
they claim additionally that extrinsic motivation has been incorrectly disregarded by most
studies so far [16]. As some educational activities are not inherently interesting, an
external regulation is needed to drive students to engage in those activities. Whereas
intrinsic motivation is inherently autonomous and always considered as a volitional act,
extrinsic motivation can be of different types [19] and can vary in the degree to which it
is autonomous [16]. Therefore, “a central question concerns how to motivate students to
value and self-regulate such activities” [16]. The targeted concept is the process of inter‐
nalization, which means the transformation of regulations into an individual’s own so that
it will originate from an individual’s sense of self. Ryan and Deci illustrate that motiva‐
tion can range from amotivation over passive compliance to active personal engagement
[16]. This theory of describing and differentiating different forms of extrinsic motivation
and the contextual factors that facilitate or deter internalization and integration of regula‐
tions for promoted behavior is referred to as Organismic Integration Theory [18].
However, identification with or integration of external regulations requires a full under‐
standing of meaning and worth of an action [20].

“The “holy grail” for training professionals is to harness the motivational properties
of computer games to enhance learning and accomplish instructional objectives” [17].
The most popular theories related to game-based learning and gamification are behav‐
iorism, constructivism, humanism, and cognitivism [21]. In addition to classical behav‐
iorist techniques, cognitive, constructivist and humanist assumption seem to be equally
valid with regard to the complexity of actions that players perform while playing and a
combination of various educational styles is more and more probable [22]. Besides this,
the structural complexity of games is very suitable for cyclic educational models, as they
are said to have a cyclic upward movement of difficulty. Learning content that is acquired
at one stage has to be applied to accomplish the next one. The content is therefore bound
to an interactive context that enables the students to “regard themselves as capable of
meaningfully applying disciplinary content” [23]. This cyclic implementation and the
constant upward movement of the difficulty levels of a game results in a so-called cycle
of expertise, and supports content mastery and knowledge acquisition, application, and
consolidation [24]. Embedding learning content into a gamified context connects
learning and thinking to real experiences, which enhances content mastery [25]. Garris
et al. [17] describe a tacit model for instructional games that focuses on embedding
learning content, which should incorporate features or characteristics of a game that
trigger a processing cycle. This cycle includes user reactions, user behavior and system
feedback, and ideally results in “self-motivated game play” [17]. This engagement then
enhances learning outcomes and enables or facilitates desired training objectives. The
game cycle is further related to iterative reaction-behavior-feedback loops, similar to
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Bereiter & Scardamalia’s cycle of expertise [24]. Feedback loops additionally provide
scaffolding, which means the support of individuals by other instances, such as teachers,
peers or systems, that enables the learners to enhance their level of accomplishment.

3 The Legend of Zyren – Gamification in Higher Education

By definition, “gamification means the use of game elements in non-game contexts” [26]
to engage users in certain actions and shape their behavior in a targeted way [27, 28, 29].
Deterding et al. further define the context and outline various design levels by describing
their type of conceptual definition as ranging from concrete to abstract forms of imple‐
mentation. The most concrete forms are game elements that have a visual representation
on the interface itself like leaderboards, achievements or progress bars. More abstract forms
are defined as game patterns and mechanics, game design principles and heuristics, like
clear goals for instance, game models such as feedback cycles and game methods such as
user-centered design [26] Generally, game elements are defined as the most concrete and
traceable form. The most common elements are story, quests, avatars, points, levels,
achievements, and leaderboards. In contrast to this, game patterns are more abstract prop‐
erties of games and gamification. Collaboration, competition, flexibility, feedback, and
reward are common patterns that occur in gamified settings and are said to have a positive
influence especially in educational contexts [26, 27]. All outlined elements and patterns
were used to realize the project The Legend of Zyren, which was initiated in 2013 with the
aim of gamifying a course in Information Literacy instruction for Bachelor students of
Information Science at the University of Düsseldorf. The project is organized in three parts
that are coordinated regarding the learning contents. The essential contents are conveyed
in a classic lecture, supplemented with a tutorial in which the students have to form
groups, the so-called guilds, and solve quests together under the supervision of tutors and
an interactive e-learning platform on which the actual game is situated, The Legend of
Zyren, an epic fantasy text-based adventure. The students choose their avatar from four
possible races – orc, elf, goblin, or human – and embark on a mission through the realm of
Zyren to find the mysterious book of knowledge and fight against a dark force. They have
to face challenges in the form of quests, which again, contain the learning content, and
collect points to reach a higher level, compare themselves to their fellows with the help of
a leaderboard, and ultimately pass the course. Certain extra accomplishments are rewarded
with achievements in the form of visual badges. Special forms of achievements are the so
called Epic Rewards, which enable students at a certain threshold value of experience
points to earn a bonus on their grade in the final exam. After the success of the prototype
in 2013 [10], the project was revised and improved according to the results of the final
evaluation. The improved version, called “Questlab” was realized in 2014.

4 Methodology – A Score Card for Gamification in Higher
Education

The core assumption of those implementations of game elements into non-game contexts
was always supposed to engage users in certain actions and influence their behavior,
regardless of the actual context in which it was implemented [30]. To delimit the problem
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of how to measure the effect of gamification, Hamari et al. [30] came up with a compre‐
hensive literature review including the most important empirical studies on gamification.
The core concepts of all the studies reveal a conceptualized model that all experiments
on gamification share, which illustrates motivational affordances, psychological
outcomes, and behavioral outcomes as three dimensions underlying the concept of
gamification [30]. In this study, the concept of faceting is used to structure the evaluation
model and organize different aspects as facets and foci on each of the outlined dimen‐
sions, to increase the expressional power of the model and make it easier to construct
items for the survey that cover the complex interrelations (Fig. 1). Each facet and the
corresponding foci are derived from the findings on gamification outlined in the theo‐
retical part of this study.

Fig. 1. Facetted evaluation model for gamified systems

5 Evaluation – Results and Interpretation

The survey was conducted at the end of the semester in the form of an online survey.
Ninety-six students (n = 96) participated in the survey which included items that covered
all facets of the proposed model. The following section will present a short outline of the
evaluation with a special regard to the connection of gaming and the educational context.

Embedded into the narrative framework of the story and containing the actual
learning content, the quests are the game elements that contribute the most to the
connection between the gaming and non-gaming context. GE6-M1(a), which measures
the quests’ effect on the students’ perception of Self Efficacy was rated positively by
86 %, out of which even 26 % opted for the most positive answer. 80 % of the participants
enjoyed acquiring, applying and consolidating their knowledge in forms of quests and
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had fun doing it (GE6-M6), and 85 % internalized successfully solving quests as their
personal goal (GE6-M10/M11/L4) (Fig. 2).

The focus Embedment of Learning Content (GP3) directly measures the effectiveness
of the embedded content in terms of motivation and learning outcome and therefore
provides insight into whether the connection of gaming and non-gaming context has a
positive influence on students’ motivation and learning attitude (Figs. 3 and 4). Eighty-
nine percent of the participants perceived a positive effect on Knowledge Acquisition
and Focused Learning (GP3-L1/L4), as they had to deal with the content more inten‐
sively in order to solve the quests. Another 89 % perceived an enhancement of Knowl‐
edge Application, and 89 % also confirmed that Knowledge Application was helpful to
additionally consolidate the knowledge, and provided a better way of understanding the
content (GP3-L2(b)/L3(c)). Eighty-six percent confirmed that they purposefully had to
search for solutions to solve a quest (GP3-L4(a)) and 86 % of the participants claimed
to work in a more concentrated manner on a certain topic, because of the arrangement
of the learning content in the quests (GP3-L4), out of which 20 % totally agreed and
40 % agreed. Equally positively rated was item GP3-L1(d)/M6(b) (Knowledge Acquis‐
ition, Enjoyment), which received a total of 84 % positive votes, with 34 % opting for
the highest possible answer and 35 % voting for “I agree”.

Figure 5 illustrates the comparison of all foci of the first dimension using the arith‐
metic average. Excluding the facet SF (System), the highest results on an inter-facet
level were achieved by Reward (GP5 which focuses on the epic reward for special
accomplishment regarding the learning content) and Flexible Time Management (GP6).
Also Embedment of Learning Content (GP3) and Quests (GE6) were able to achieve
good results. The weakest focus of the facet Game Elements is Achievements, game
elements which were pure rewards and in no way connected to the learning content. As
part of the dimension Behavioral Outcomes, the students were directly asked whether
they perceived an improvement of their Personal Engagement (LSM) and Content
Mastery (LSL). Subsequently, a correlation analysis using Spearman-Rho was
performed to investigate which affordances have the strongest positive influence on these
behavioral outcomes. Regarding Personal Engagement the strongest significant corre‐
lations exist in connection with Competition (rs = 0.606; p < 0.001), Embedment of
Learning Content (rs = 0.552, p < 0.001) and Collaboration (rs = 0.541; p < 0.001).

Fig. 2. Evaluation results of Quests (GE6) (n = 96)
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Fig. 3. Evaluation results of Embedment of Learning Content (GP3) (n = 96) – a.

Fig. 4. Evaluation results of Embedment of Learning Content (GP3) (n = 96) – b.

Fig. 5. Comparison of (motivational) affordances - average

However, also the analysis of the influence of Leaderboard, Levels, Reward, XP,
Avatars and Achievements on Personal Engagement reveals (weak) significant corre‐
lations.

Regarding Content Mastery, similar correlations could be detected. All affordances
feature a significant correlation with Content Mastery. However, the strongest effect
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persists between Embedment of Learning Content and Content Mastery (rs = 0.603;
p < 0.001), which indicates the relevance of meaningful implementation of learning
content into the gaming context for the students’ improvement of content mastery. An
analysis of the relationship between Personal Engagement and Content Mastery proves
(rs = 0.660; p < 0.001) a strong significant correlation between the two behavioral
outcomes.

The analysis of learning success in terms of the grades in the final exam in 2014
reveals that the students were very successful in comparison to the exam results of
students in former terms. Seventy-nine students signed up for the final exam and the
grades were measured both with epic reward (0.3–1.0 improvement of the grade) and
without the epic reward. Comparing the grades in the final exam of the terms in 2012
(old non-gamified concept), 2013 (prototype of the gamified concept) and 2014 (“Ques‐
tlab”) reveals that the concept of applying gamification to higher education seems to
improve the overall learning success of the students. Already the prototype of “The
Legend of Zyren” in 2013 was able to prove the enhancement. The average grade (2.92)
improved by 0.62 grade points with reward, and with an average grade of 3.38 without
reward by 0.16 grade points. The passing rate increased by 13.2 %, and the amount of
“very good” and “good” grades by 26.2 %. Comparing the non-gamified concept and
“Questlab” in 2014 with each other shows an even stronger improvement. The average
grade with reward (2.37) increased by 1.17 grade points, while the average grade without
reward (2.99) increased by 0.55 grade points. The passing rate with reward improved
by 33.9 % and the amount of “very good” and “good” grades by 30.9 %. The passing
rate without reward was raised by 28.8 % and the amount of “very good” and “good”
grades by 8.2 %.

To test whether the grade in the final exam was determined by the amount of XP,
the data was separated into two groups to analyze the difference between the results of
top-performers and students who were not similarly active in the game. A non-para‐
metric Mann-Whitney U-test was used to test whether the top-performers in the game
were also able to attain the better results in the final exam. As a similar hypothesis was
tested during the evaluation of the prototype in 2013 and did not show any differences
in the results of the players with regard to demographic criteria, this data was not taken
into account during the test. The results illustrate that the top group was able to achieve
significantly better results than the bottom group. Regarding the grade with epic reward
(p < 0.001) and the grade without epic reward (p < 0.05), the top group was significantly
better than the bottom group, which proves that students who were more engaged in the
game also had better results in the final exam.

6 Discussion

Meaningful gamification will result in longer-term and deeper engagement between
participants, non-game activities and supporting organizations” [15, p. 6]. This study
illustrates that meaningful and clever implementation of the learning content into the
gamified setting can lead to an introjection of regulations, engage users in certain actions,
and improve the ultimate learning outcome. It is obvious that Embedment of Learning
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Content has a strong influence on Personal Engagement and Content Mastery. As the
students rated the quests and the realization of the learning content very positively in
terms of their effect on increased motivation and enhanced learning outcome, it is not a
surprise that students who were engaged in the game were also able to achieve signifi‐
cantly better results in the final exam. Especially in comparison to the terms before, The
Legend of Zyren in 2014 (“Questlab”) was able to further improve the performance of
the students. However, there are also limitations of this study. No control group could
be used to make the results more reliable, as none of the students were willing to partic‐
ipate in a non-gamified version of the course. Additionally, some other tests to measure
the students’ information literacy, despite the grading system, could be introduced in
further studies on this topic.
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Abstract. A contemporary trend in video games are the Massively Multiplayer
Online Role Playing Games (MMORPGs). This paper presents a literature
review on the literacy skills that can be developed by playing MMORPGs. The
literature review is divided into four sections according to the topics that
emerged: (a) definitions and various views of researchers about a digital literate
person; (b) the impact of MMORPGs on online learning; (c) the potential of
MMORPGs to improve digital information literacy and social skills; and, (d) the
influence of MMORPGs on students’ language skills. The current paper contrib‐
utes to the understanding of the use of MMORPGs to facilitate digital information
literacy among adolescents. We also present the main problems and challenges
libraries and educational institutions face when adopting MMORPGs.

Keywords: MMORPGs · Literacy · Language skills · Social skills · Information
literacy · Online learning · Young adults · Adolescents · Literature review

1 Introduction

Video games influence our daily lives and educational practice in innovative ways and also
promote literacy. Evidence from the literature suggests that video games could have a
positive impact on children’s and adolescents’ literacy skills [1–9]. Nowadays, computer
games are part of the leisure time of adolescents and adults. Massively Multiplayer Online
Role Playing Games (MMORPGs) can become a powerful tool for learning and devel‐
oping different types of skills such as social literacy and collaboration skills. MMORPGs
are complex learning systems that can be used by teachers and individuals in order to assist
adolescents to develop their literacy skills in a more enjoyable way.

MMORPGs are the new virtual worlds that have progressively gained ground among
video games users. Thousands of users learn and develop digital literacy (DL) without
realizing it. A whole industry has been developed around MMORPGs. Users join
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communities, exchange ideas, support each other and, most importantly, learn. Conse‐
quently, many studies have been conducted to understand and determine their educa‐
tional benefits and assess players’ perceptions to assist educators in establishing best
practices and guidelines.

The goal of our paper is to provide a review of the literature on the use of MMORPGs
by adolescents and young adults as a tool for empowering their DL.

We divided this paper into the following sections: initially, we describe the meth‐
odological approach, then present the categories emerged from the literature and finally,
we make conclusions and recommendations for further research.

2 Methodology

In the literature review we followed the methods of systematic review of Hemingway
and Brereton [10]. They [10, p. 1] defined the systematic review as the “attempt to bring
the same level of rigour to reviewing research evidence as should be used in producing
that research evidence in the first place.” The construction of a systematic review follows
a specific protocol, a process that entails five specific steps: defining the objectives of
review; collecting the relevant literature; assessing individual studies; combing the
results; and placing the findings in context. We conducted the search in various Library
and Information Science Databases (ERIC, JSTOR, ProQuest, PsycINFO, IEEE Xplore,
ScienceDirect, Willey Online Library, CiteSeerX, Emerald Insight and Google scholar),
dissertations, and conference proceedings. We also examined references of relevant
studies to identify further documents. We conducted the searches process between May
and July 2014. The identified literature covered publications published between 2003
and 2014. We focused review on the literature written in English.

3 Categorization

Five main themes emerged from the reviewed literature: who is digital literate?;
MMORPGs and online learning; MMORPGs and digital literacy skills; MMORPGs and
social skills; and MMORPGs and language skills. We will discuss these themes here in
detail.

3.1 Who is Digital Literate?

There is a plethora of definitions for DL. In the 21st century there is an increasingly urgent
need for adolescents and young adults to acquire DL. The variety of definitions can be
summarized under Martin’s [11, p. 135] umbrella definition: “Digital Literacy is the
awareness, attitude and ability of individuals to appropriately use digital tools and facili‐
ties to identify, access, manage, integrate, evaluate, analyze and synthesize digital
resources, construct new knowledge, create media expressions, and communicate with
others, in the context of specific life situations, in order to enable constructive social action;
and to reflect upon this process.” Another definition given by the British Futurelab’s Hand‐
book on Digital Literacy across the Curriculum [12, p. 2] notes: “To be digitally literate is

Massively Multiplayer Online Role Playing Games 361



to have access to a broad range of practices and cultural resources that you are able to
apply to digital tools. It is the ability to make and share meaning in different modes and
formats; to create, collaborate and communicate effectively and to understand how and
when digital technologies can best be used to support these processes.”

Several authors have attempted to define DL and identify the required information
skills needed to outline the profile of a digital literate person [13–27]. Eshet-Alkalai [28,
29] presents a conceptual framework for DL and Andretta [30] presents the national
perspectives of information literacy in many European countries. Tyner [31] analyzes
DL and its impact to education. Dobson and Willinsky [24] also define DL and present
an overview of definitions and skills for the last three decades.

Several authors suggest that video games can improve DL and can facilitate learning
combining learning with enjoyment [1, 2]. MMORPGs allow players to learn at their
own pace and they can be tailored based on the players’ preferences.

3.2 MMORPGs and Online Learning

MMORPGs can promote a plethora of skills such as social skills, writing, reading, and
collaboration to foster online learning. The Federation of American Scientists’ Summit
on Educational Games suggests that “educational institutions need to transform their
organizational systems and instructional practices to take greater advantage of new
technology, including educational games” [32, p. 46].

According to educational theorists, well designed games are beneficial as they
support the learning processes [1, 32–35]. Childress and Braswell [36] discuss how
MMORPGs can foster online learning though Second Life, suggest implications for
educators and explaining how the activities of MMORPGs promote cooperation. The
benefits of Second Life have also been examined by other researchers [37–40].
According to Dickey [41], the structure of these games can promote interactive learning
and foster the intrinsic motivation due to their narrative and character structure. Simi‐
larly, Papargyris and Poulymenakou [42] explore how socialization tools of anonymous
and multicultural environments of MMORPGs promote learning through participation,
reification, and negotiation.

Several researchers explore and discuss the pedagogical potential of MMORPGs
[43–48]. Yee [49, p. 309] explains what makes MMORPGs so appealing to diverse users
revealing “a five factor model of user motivation, namely, Achievement, Relationship,
Immersion, Escapism, and Manipulation.” Kim et al. [50] use MMORPG Gersang to
investigate how meta-cognitive strategies of an online game can influence academic
achievement. Oliver and Carr [51] explore how people learn in virtual environments
such as the MMORPG World of Warcraft (WoW). Voulgari et al. [52] investigate the
perceptions of gamers towards the educational potential of MMORPGs. However, they
do not identify any actual learning outcomes.

Thus, MMORPGs can foster online learning and a plethora of skills that are required
from the players to enhance knowledge. In the next section we present the DL skills
being promoted by playing MMORPGs.
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3.3 MMORPGs and Digital Literacy Skills

Video games and especially MMORPGs can become a motivational tool for learning
and for the development of skills and practice [1, 2]. Researchers have attempted to
identify what kind of skills can be developed by playing MMORPGs. Video games like
WoW can develop the new set of digital literacies required to navigate in the digital
world [53]. Sarsar [54] explores what boys in Abu Dabi learned by playing WoW. The
study reveals that boys learned in a more enjoyable way, improved their English, coop‐
erated, and built online relationships; some, however, claim negative effects on academic
achievement.

MMORPGs and Social Skills. MMORPGs embed communication and interaction
tools and therefore players must have or must acquire social skills. The development of
social skills through MMORPGs has been examined by several researchers during the
last decades. Recently researchers have demonstrated that video games, especially
MMORPGs, can become a tool for adolescents and young adults to train their social
skills as they require some degree of teamwork [55–71].

Ducheneaut and Moore [73] argue that MMORPGs are complex social worlds that
allow users to interact and help players to practice or to learn social skills. Jakobsson
and Taylor [55] examine the MMORPG, EverQuest, and highlight the importance of
social interaction among players. Pena and Hancock [59, p. 92] collect messages from
65 players of the game Jedi Knight II in order to examine the socio-emotional content
of their messages and find that participants produced significantly more socio-emotional
than task content. From his month long study, Williams [60], found that, although the
social levels of some players improved, some players became more antisocial. Yee [49],
in the online survey that included 3,000 MMORPGs’ players, suggests that both males
and females interacted and acquired real-life social skills. Yee [61] proposes an empir‐
ical motivation model that consisted of three components and subcomponents including
achievement, social, and an immersion component. Steinkeuhler and Williams [58]
argue that playing video games could increase the sociability of the players because they
view the world from different perspectives through the game. Similarly, Chen et al. [57,
p. 262] find that “engaged gamers experience optimal enjoyment more frequently and
value the importance of social interactions more than non-engaged gamers… and social
interaction is the key factor that determines the level of engagement of gamers.”

Chen and Duh [57] study WoW and suggest that different forms of social interaction
and factors seem to influence the social skills of gamers. Visser et al. [71] also examine the
impact of WoW on 790 high school students’ social skills. The students who play more
often increase their social competencies and loneliness decreases. Similarly, the study of
Benassi et al. [70] investigate WoW in the classroom and how it influences the social skills
of Italian students; the students involved in the game interact and cooperate more.

Cole and Griffiths [65] explore the social interactions that take place in the
MMORPGs. Nine hundred twelve (912) participants from 45 countries participated in
the study and the researchers found that role playing games can be highly social envi‐
ronments. According to Smyth [63], young adults who play MMORPGs become more
social in their ordinary lives compared to the sample that play different kind of games
like console or arcade games. Martins [66] investigates in his PhD research if adults
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who play MMORPG develop their social skills. Using observations and online surveys
he concludes that the social skills can be used, developed, learned, and practiced through
MMORPG games. Chen [69, p. 47] also finds that players of the game WoW develop
social skills like collaboration and interaction. Bennerstedt and Linderoth [67] study the
collaborative practices that take place in WoW and find that gamers, through collabo‐
ration, adopt various social ideals. Whippey [72] interviews gamers of WoW and finds
that the digital environment of the game is ideal for the fulfillment of their social and
emotional needs.

Ducheneaut and Moore [73] study Star War Galaxies and its impact to social inter‐
action. Players do not seem to expect to socialize for specific reasons like getting healed
or purchasing services. The Ang and Zaphiris [68], who analyzed the guilds of WoW,
have similar results and find that only core gamers participate actively. The rest of the
players join the virtual community only for services.

On the other hand, some studies propose that MMORPGs are associated with nega‐
tive social behaviour [74–78]. Kolo and Baur [74] comment that the players of the game
Ultima Online are lead to isolation. Lo et al. [75] examine 174 college students and
conclude that the virtual world increases the anxiety and has negative results on inter‐
personal relationships. Kim [76] studies the behaviour of 1471 users of MMORPGs and
finds that loneliness, aggression, and addiction were promoted through the game play.
Further, Shen and Williams [77] argue that virtual worlds influenced negatively the
social life of the gamers when they were offline. Finally, in a recent study, Kowert and
Oldmeadow [78] find that online video games can be really beneficial for players with
pre-existing social difficulties but, on the other hand, they can lower the social skills of
players with a healthy social life.

Research addressing the matter of social skills’ development of the gamers seems to
be inconclusive; therefore, further exploration is needed to answer the question if the
players’ social skills are expanded or shirked when they interact online in MMORPGs.

MMORPGs and Language Skills. MMORPGs offer a more enjoyable way to enhance
the language skills of learners, therefore, a number of studies attempted to measure the
language skills’ improvement through MMORPGs [53, 79–98].

Rankin et al. [79] propose that MMORPGs serve as a catalyst for fostering students’
language proficiency as students interact in a foreign language while playing the game.
Waters [81] proposes WoW as an interactive virtual world for learning English as a
second language. Zheng [80] analyzes chat logs of two Chinese students collaborating
with two American students in Quest Atlantis and reports improvement on language
skills (grammar, vocabulary, usage). Steinkuehler [53] also discusses the literacy poten‐
tial of MMORPGs, arguing that online gaming enhances literacy as virtual worlds
improve reading and writing of adolescents in an informal context.

Rankin [82] evaluates MMORPGs as pedagogical tools for second language acquis‐
ition and concludes that game social interactions facilitate collaborative behaviors and
improves language acquisition, reading comprehension, and conversational fluency.
Ballou [87, pp. 68–69] explores the learning experiences of two young Japanese adults
while playing MMORPG. Participants’ experiences demonstrate positive characteristics
such as collaboration enhancement, “exposure to new vocabulary” and “opportunities
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for recycling vocabulary” and “grammatical structures” and enjoyment along with
negative aspects such as use of jargon and use of “game-specific or archaic language.”
Reinders [86, p. 57] explains how writing skills can be improved through role playing
games providing educators with some practical ideas. Zhao and Lai [88] discuss the
potential of MMORPGs for foreign language learning focusing especially on design
issues. Ranalli [83] uses the MMORPG Sims to find that nonnative English speakers
can improve their language skills by playing. Thorne [84] proves that WoW can become
an informal tool for second language development. Zheng et al. [85] has similar results
exploring the use of the game Quest Atlantis.

Peterson [90] argues that MMORPGs have great potential to become effective
language learning tools as far as educators maintaining a supportive role. Kongmee
et al. [91] presents how young students of the Thai University improve their second
language. Kongmee et al. [92] suggests that MMORPGs seem to be safe and enjoyable
spaces where students improve their English language skills that assist the students’
confidence, and provide “better understanding of the culture and use of language in
different contexts”. Peterson’s [90] study suggests similar results as he found the games’
communication environments beneficial for practicing foreign languages and being
exposed to the new vocabulary. Finally, Peterson [93] studied MMORPG players’
perceptions on language education and concludes that online games provide an effective
and beneficial environment. However, Peterson [93] comments on the importance of the
educators’ supporting role and on the need for large-scale longitudinal studies to inves‐
tigate issues such as tasks, training, proficiency level, and affective variables.

Owston et al. [99] conducted a study to examined the improvement of four different
factors associated with literacy, namely the basic literacy skills, new DL skills, students’
engagement, and teacher classroom implementation among fourth grade students. Their
results suggest that computer games can be used as an activity to motivate and engage
students with literacy activities: they were found to improve content retention, infor‐
mation comparison, and encourage the use of digital resources and editing skills.

Sundqvist and Sylvén [95] also find gaming to facilitate second language vocabulary
acquisition isolating gender, age and type of gaming as factors that affect language
acquisition. Kongmee et al. [94] observe the influence of MMORPGs on language
learning and showed language improvement in a fun, informal manner. Furthermore,
Rama et al. [96] study how the Spanish version of WoW helped nonnative speaker
players to improve language skills and how MMORPGs can be used for language
teaching suggesting positive effects on students’ language development and socializa‐
tion. Milton et al. [100] focuse on Second Life and vocabulary development. Students
aged 20–25 improved the speed of language interaction, fluency and vocabulary. Lee
and Pass [98] observed a 21-year-old male player of WoW from South Korea for one
year and found that he improved his English expressions and language use simultane‐
ously. Finally, Balcikanli [97, p. 141] studied Second Life MMORPG played by both
American and Turkish college students. Data show that the game fosters second
language learning of both groups as “a less threatened learning experience” and provided
“opportunities for students to practice the target language as frequently as they wish”
and acted as “a good bridge for cultural competence.”
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4 Conclusions, Recommendations and Future Research

MMORPGs bring together people from around the world and assist adolescents and
young adults to develop the necessary qualifications and skills to become digital literate.
MMORPGs can become a vehicle for the adolescents to help them find, evaluate, and
use information. Combining text, audio, and video MMORPGs can be extra beneficial
for adults with low literacy skills. People enjoy learning in fun and stimulating envi‐
ronments so the use of online video games should not take place only in formal educa‐
tional systems but they can be incorporated in public libraries.

Most of the studies focus on how MMORPGs can be used for the improvement of
the English as a second language. But these games can also be used as educational tools
from native speakers in order to level up their writing, reading and speaking skills.

Literature review findings suggest that the majority of the studies use the game WoW
to collect data. Therefore, further research is needed to evaluate data from different
MMPRPGs’ use. Moreover, additional research is needed to evaluate MMORPGs’ use
in non-formal educational settings like libraries, lifelong learning organizations, and
other bodies that aim to promote literacy. This kind of education allows adolescents and
young adults to move out of the educational environment and enter a virtual world where
entertainment takes place.
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Abstract. The purpose of this exploratory study (to be held between February
2015 and June 2016) is to investigate the information needs of doctoral students
in the field of psychology. The research will seek to identify the main information
challenges and problems of doctoral students in their research process. There are
three researched institutions: University of Warsaw, University of Lille 3, and
University of California, Berkeley. The study will build upon information literacy
(IL), the concept of methodological literacy as well as information behavior, and
use of social media in science. The study involves comparisons of how Ph.D.
candidates handle their retrieved information, obstacles they meet, and choices
they make while searching for information. In 2015, the author conducted a pilot
study among Polish and French doctoral students. This paper summarizes the
findings at this stage of research.

Keywords: Information literacy · Information behavior · Information needs ·
Doctoral students in psychology · Comparative study

1 Introduction and Problem Statement

While conducting systematic research, writing literature reviews and developing their
dissertations, doctoral students need advanced information skills.

The purpose of this exploratory study is to investigate the information behavior of
a group of doctoral students in the field of psychology. The research aims to collect data
and to understand Ph.D. candidates’ information needs in order to draw conclusions for
improving library services in the domain of information literacy (IL). The study inves‐
tigates the doctoral candidates’ preparation for research and readiness to participate in
professional communities. The research seeks to identify main information challenges
and problems of doctoral students and thus, basing on information practices of doctoral
students in the field of psychology, provide aids in their research process.

This research was inspired by the international doctoral research conducted between
2009 and 2013 in France and Poland [1]. The latter helped identify areas for future
investigation; one of them was an in-depth study of complex relationships between
scientific disciplines and information needs. Scientific domains differ in their theoretical
views, paradigms, and epistemological assumptions, as well as in their general relevance
criteria. Moreover, within one discipline we identify sub-groups, therefore the analysis
of the field must be specified further [2, 3]. The study conducted by Steinerovà [4] also
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confirmed differences in information handling in various disciplines and hence the need
to pay more attention to methodological training of doctoral students. Results also
showed differences in disciplines regarding their methodological literacy.

More precisely, this research investigates the types of information resources doctoral
students use for their research; the way students proceed when they need to access rele‐
vant documents; students’ attitudes towards scientific information, digital resources and
library services; the role people assume in their information seeking behavior; the way
Ph.D. candidates perceive their research process and their competence with relation to
library research and information skills.

The research focuses on information literacy and methodological literacy. For the
purpose of the theoretical framework of this study the definitions of three concepts were
chosen from several in existing literature of the field. These are as follows:

Information literacy, according to the Chartered Institute of Library and Information
Professionals (CILIP), is knowing when and why you need information, where to find
it, and how to evaluate, use and communicate it in an ethical manner [5].

Methodological literacy, according to Steinerovà [4], is knowledge of a problem state‐
ment, project management, analysis, synthesis, interpretation, knowledge of main meth‐
odological paradigms, and methods of research, as well as abilities to apply this knowl‐
edge into research projects and publishing. The Steinerovà’s model covers the main
information seeking and use strategies, intellectual information processing, project
management and publishing.

Information behavior, according to Wilson [6], are those activities a person may
engage in when identifying their own need for information, searching for information
and using or transferring that information.

2 Literature Review

As Streatfield, Allen and Wilson [7] wrote, although higher education libraries have
given increasing attention to IL, the IL requirements of researchers have been relatively
neglected. Doctoral candidates may be included into researchers group, as in fact they
are novice researchers; in France this group is even literally named young researchers
(Fr. jeunes chercheurs).

In literature there are studies focused on IL and scholarly communication of post‐
graduates [4, 8–10]. Some of them are more general [1, 11, 12]; other covers more
specific issues, like preparation for research and professional communities [7, 13],
knowledge sharing and communities of practice [14]. Vezzosi investigated the infor‐
mation behavior of doctoral students in the field of biology [8].

3 Methodology

Data were collected at each university during the four-month period between March
and June 2015. The 32-question online survey was designed to conduct the first phase
of the study. It contained questions in four areas: information searching and
retrieval, management of information, dissemination of information and fluency in
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the terms of information skills (see Fig. 1 for details). The online survey was hosted
on Google Forms platform and the link was distributed to students by email via
doctoral studies administration office. There were two language versions of the
survey (French and Polish) and they were separately administered to students in Lille
and in Warsaw. The survey included 28 topic questions and five demographic ques‐
tions. A combination of rating, open-ended, and yes/no questions were employed.

Fig. 1. Conceptual framework for a study of information needs of doctoral students in psychology

The online survey was delivered to provisionally identify gaps in students’ knowl‐
edge and to allow students a self-assessment of their IL skills and competencies. In the
second phase of the study, the respondents who had agreed on their questionnaire were
interviewed. Data were collected through semi-structured, in-depth interviews, each
lasting approximately 30 min. Participants were asked to share their experience with
information searching, retrieval, and management as well as with knowledge sharing.

Figure 1 presents the conceptual framework of the study, labeling bins that contain
discrete phenomena explored in this study. According to Miles and Huberman [15],
conceptual frameworks are best done graphically, rather than in text.

The response rate was low. In Poland the number of online survey respondents were
12 out of 66, five of whom agreed to take part in the interview. In France there were
nine respondents (out of 64) of online survey and five agreed to take part in the second
phase of the study. Thus, having a total of ten respondents, the equal number (n = 5)
from each country, the researcher decided to treat this study as a pilot one, opening the
path for extended, in-depth research to take place in 2016.
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Comparative research plays an important role in the humanities and social sciences.
It helps identify best practices and best solutions across different countries. It can be
also a first inductive step towards the development of theories [16].

The comparative empirical study opens up the horizon for the analysis of the role of
IL in doctoral research support. The data will be presented across countries with explan‐
ations of respective context, i.e. data analysis will be preceded by a review of doctoral
education system in each country and in each institution participating in the study.

The comparative approach is seen as one of the most fruitful in higher education
studies, since it allows researchers to broaden their observation base and to achieve a
more extensive and reliable understanding of the phenomena observed [17].

4 Data Analysis and Discussion

The data analysis started after completing the phase of interviews. The questionnaire
responses and the records were examined and divided into categories which were then
coded and clustered. Both in France and in Poland, the majority of respondents were in
their first or second year of doctoral studies.

In both countries the main entry points to information searching were: key-words,
references of previously read publications, and author’s name. One respondent from
France and one from Poland declared use of alerts and newsletters offered by database
suppliers. In order to find publications, respondents searched via Google Scholar,
Google, discovery tools and the list of e-journals offered at the University in Lille and
in Warsaw, networking websites such as Academia.edu or Research Gate; or they
searched directly in databases. The databases named most often by surveyed doctoral
students in the field of psychology were either aggregate databases published by: Ebsco,
Elsevier (incl. Science Direct, recognized by all respondents), Proquest, or more speci‐
alized ones such as PsychLIT, Medline, PubMed, Cochrane Library, CAIRN, PsycInfo.
Both in France and in Poland respondents were complaining that there are not enough
databases with collections from their field available at the university. Respondents from
Warsaw seemed to manage this obstacle in accessing information better. They used the
libraries of another universities: The Medical University in Warsaw and Kozminski
University. The respondents from Lille did not indicate this kind of solution. Polish
respondents also indicated another obstacle: many journals impose at least six-month
embargo on their most recent papers; and they were too costly to purchase them earlier
on one’s own.

In both countries, the respondents declared that they mainly searched for e-journals
and not books (in printed or online format) since the latter were too general for this level
of studies. The respondents declared minimal printing of downloaded retrieved publi‐
cations- they printed either key-papers for their field of study or some more complex
publications that needed an in-depth reading. Thus, it seemed interesting to investigate
how they archived and classified the files. One respondent from France used a reference
management tool (Mendeley) to store and classify the files. The others archived files on
their computer only or they applied some kind of “back-up combination”: computer and
mailbox, computer and Dropbox, computer and an external disc, computer and an
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external disc and mailbox. Eight respondents tried to classify the archived files; either
by concepts/subject or by making the notes on the basis of abstracts or by creating the
metadata catalog in shared Excel file, accessible for peers.

The study showed little awareness of existing tools useful in the process of infor‐
mation search and retrieval (such as: bibliography manager, alerts and newsletters
offered by several databases providers). Three respondents used the reference manager.
The respondents often admitted ‘I had no idea that such a tool exists, I learnt about it
when responding to your survey’.1 Hence, the study helped doctoral candidates better
understand their needs and identify their gaps in IL. It also encouraged them to reflect
on their research process and inspired them to undertake some activities in order to
proceed more efficiently (‘I will certainly install Mendeley, it sounds like a great tool’).

Thus, a level of self-efficacy in the terms of information skills, declared in an online
questionnaire has often been revised and questioned during interview. Face-to-face
interaction appeared not only an appropriate research method, but also an opportunity
for students to develop their knowledge on tools and information search and manage‐
ment methods. The main motivation to develop IL skills was the advantage of saving
time; when information skills are fully developed, research moves faster and more
efficiently. The respondents in general admitted that they had made much progress in
terms of information retrieval skills since their years in bachelor or master studies. As
for the indicators of this progress they listed: use of clearer defined terminology, fluency
in databases searching, faceted narrowing of results, and use of key-words combinations.
One of respondents said that ‘doctoral studies open a new horizon for information skills
development’.

Also, knowledge sharing and communities of practice (CoP) accelerate the doctoral
research [see for ex. 18]. The respondents underlined the importance of team working
and sharing knowledge within the CoP. It is also connected with peer-learning, coop‐
eration, interest in others’ work and progress in research. The role of their thesis super‐
visor who recommends or sends interesting publications also appeared crucial. Very
often knowledge sharing and CoP are associated with good relationships between the
student and the supervisor and a student and colleagues from the laboratory. Novice
doctoral students are welcomed and integrated into the research team by more experi‐
enced members. Team and collaboration skills are important and help becoming active
in a broader scientific community. Two respondents highlighted the importance of
conferences where networking is one of the most important parts of the event. Also,
word-of-mouth was indicated by four respondents as informal though efficient mean of
knowledge sharing.

Social media may also play a role in knowledge sharing. French students are more
likely to use Twitter (no one indicated Facebook), while Polish students use their Face‐
book accounts for sharing or searching for information (no one indicated Twitter).
Besides, both French and Polish students read scientific blogs (and one respondent from
Poland is an active blogger); French respondents used networking websites mentioned
earlier: Academia.edu and Research Gate which is not the case of Polish students.

1 All interview quotations were originally in French and Polish and have been translated into
English by the author of this paper.
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Finally, students’ attitudes towards Open Access (OA) and, more general, Open
Science were investigated. Both the French and Polish respondents underlined the
importance of publishing in journals with a high Impact Factor, and those available in
OA are rather rare, if not unique, in the field of psychology. Therefore, the respondents
admitted that Open Science is a noble initiative, worth considering; publishing in Open
Access is pro publico bono, as the visibility of research grows, research findings are
widely disseminated and might be evaluated faster; however for now it cannot be a
priority for them (‘To make a scientific career you must proceed pragmatically’). One
respondent was considering OA as the place for publishing popular science papers rather
than the research ones. Another obstacle related to OA was the cost of publishing. The
respondents were aware that good OA journals have their pricing policies and the cost
of publication should be included for example into the research project budget, which
is not always possible both in the case of France and Poland. None of the respondents
had heard about the Creative Commons licenses that can be perceived as one of the
components of Open Science. One French respondent publishes the abstracts regularly
in HAL, a French open archive platform for researchers.2

5 Conclusion

The results presented in this paper are preliminary. As noted earlier, due to the low
response rate, the author decided to treat this study as a pilot study, opening the path for
extended, in-depth research to take place in 2016. However, even on the basis of 10
questionnaires and interviews, some conclusions of this stage of the study may be drawn
and reviewed before undertaking further research.

First of all, this kind of study allowed doctoral candidates an opportunity for consid‐
ering their own information seeking practice. Second, it suggested action areas for
libraries in order to strengthen IL support and meet the needs of doctoral candidates.

This pilot study seems to reveal similar needs in France and in Poland and it coincided
with the findings of the study conducted in 2010 [9]. Its results showed that, in general,
libraries concentrated their training interventions on traditional ‘library topics’ such as
information seeking, citing sources and introducing researchers to the library services
rather than on issues in managing research information, such as evaluating the infor‐
mation obtained, management of information by the researchers, or issues underpinning
researcher use of information, such as copyright and Open Access.

In the case of this pilot study, both French and Polish respondents were under‐
lining the need of a structured, specialized instruction for doctoral candidates,
conducted on-site or online (e-learning). One of the respondents called this kind of
instruction “a Ph.D. candidate tool kit” and suggested the need of follow-up activi‐
ties, which could be realized for example by individual, face-to-face consultations
with librarian. Fostering, under the aegis of library, the learning community of
doctoral students from more than one field of study would help share information and
knowledge. It would also help those doctoral candidates who already teach bachelor

2 http://hal.archives-ouvertes.fr.
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and master students develop their pedagogical skills. One respondent suggested
better promotion of library instruction among bachelor and master students so that
they can shape their information skills earlier and save time later (as the aspect of
time saving was discussed often and mentioned already earlier in this paper).

Also, the need of permanent collaboration between the library and the department
was raised since both in France in Poland it does not exist. Doctoral students noticed
that even experienced researchers often do not have sufficient information skills, so this
kind of cooperation would be beneficial not only for young researchers, in issues related
to IL, copyright, or OA for example.

This pilot study also allowed respondents to review their opinion on tools useful
while conducting research. The respondents have not invested effort in learning to use
new tools since they thought they were not useful. The interviews helped them to change
this attitude.
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Abstract. General Practitioners (GPs) need to keep up with a wide range of
medical conditions and at the same time closely interact with their patients to
provide preventive care and health education. This requires effectively sourcing,
utilizing, and sharing quality information with their patients as well as creating
participatory and shared decision-making health environments. This paper
explores the information seeking behaviour of GPs and their attitudes towards
participatory medicine (PM). A questionnaire based survey with GPs in Greece,
registered with the Hellenic Society of General Practitioners (HSGP) was
conducted and included an exploration of three different information seeking
dimensions (information needs, sources and barriers) that were associated with
GPs’ perceptions of PM. The survey results demonstrate an interplay of
demographic and contextual factors in the choice of information sources and the
barriers encountered and conclude that the effective utilization of online infor-
mation sources is an essential condition for PM practices.

Keywords: Information seeking � Information needs � Participatory medicine �
General practitioners � Survey � Greece

1 Introduction

GPs in Greece, similar to other European countries, are specialist doctors, who are not
limited to any particular branch of medicine or type of disease and have responsibility
for the provision of comprehensive medical care to individual patients who require
prevention and treatment of acute or chronic diseases. Central to GPs’ relationship with
their patients is the sense of community and trust created within their local commu-
nities where GPs act as their first port of call within the health system. GPs also offer
multiple consultations and have a good understanding of individual patients’ medical
histories that enable them to offer advice which they feel is clinically necessary for their
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patients. On the basis of this knowledge they refer their patients to other specialist
health services or/and provide health education, helping them to consult other external
credible health information sources. GPs are expected to be familiar with more than
400 distinct clinical conditions (acute or chronic) [1] and to provide a complete
spectrum of care within their local communities; however, it is very difficult, if not
impossible, for them to be up-to-date in all medical specialties. It is, therefore, para-
mount that GPs assume full responsibility for continuously updating their knowledge
that will allow them to retain the principles that are the foundation for providing
effective and safe healthcare to their patients. In order to update this knowledge, satisfy
their diverse information needs, and accomplish specific work tasks, GPs engage in
information seeking [1], a dynamic and contextual process that relates to the complex
nature of their work roles, the time they have available, the effort they are prepared to
invest in retrieving information, and the availability of online and offline specific
information sources on a subject [3]. Effective information seeking also relies on their
own awareness of quality information sources and best practices followed in infor-
mation retrieval, using different communication technologies and the ability to criti-
cally evaluate and share information, known as “digital literacy” [4].

A significant amount of research literature has been devoted to the study of
information seeking preferences and information needs of doctors [5–7]. However, the
role of effective information seeking practices in participatory medicine (PM) has
received little attention. PM has been predominantly examined with an emphasis on
patients’ healthcare decisions. Very few studies focused on GPs’ attitudes. Therefore,
in this paper we examine the relationship between GPs’ information needs, the
information sources they use, digital literacy, and other barriers they experience and
their perceptions for PM. Furthermore, a study of GPs in the context of Greece is both
timely and important considering the ongoing changes in the general practice health
services. In Greece, general practice has only been recognised by the National Health
System (E.S.Y.) as a specialty in its own right with requirements for particular training
since the end of the 1980s. However, with only 2500 specialist GPs currently in
Greece, the nation-wide general practice population coverage is one of the lowest
within the Eurozone and accessibility to primary health care services is seriously
compromised. This has been further affected by the austerity measures that were
introduced since 2010 by the Greek government to address the ongoing financial crisis
[8]. In addition, it has only been in the last few years that specialist GPs have been
replacing the earlier, non-specialist and newly qualified doctors, and there is still a
general lack of trust and confusion by the general population in relation to the advanced
level of health services available by GPs.

2 Theoretical Background

This study we used a well-established general model of information behaviour
developed by Wilson [9–11]. Wilson advocates a person centered approach focusing
on the information needs and the context, i.e. the situation in which information needs
arise, and the barriers that may influence information seeking behaviour. According to
Wilson’s macro model of information behaviour, information seeking is viewed as an
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effort to satisfy a set of task related information needs. Although Wilson’s model is not
praticularly focused on health, recent research on the information seeking behaviour of
physicians, and GPs in particular, demonstrates the relevance of the model within that
context.

GPs are exposed to a wide array of clinical circumstances when compared to other
medical specialties [12]. For GPs, information seeking towards the satisfaction of needs
is rather subjective and contextual [13], not necessary implying an exhaustive infor-
mation seeking strategy [3]. On the contrary, the satisfaction of information needs is
viewed as a dynamic process during which doctors assess the medical condition of a
patient, determine their information seeking goals and needs, utilize different online
and offline information sources, and gradually arrive to an accepted (or compromised)
level of information needs satisfaction [14, 15]. GPs balance the potential benefits from
further information seeking with the related costs in time and effort that should be
invested based on the environmental and personal barriers to information seeking they
encounter in their own contexts. Indeed, the decision of whether or not extra effort on
information seeking is worthwhile is related to the potential benefits from that extra
information and knowledge that is available [16]. Information satisfaction is therefore
linked to the subjective feeling of having the sufficient amount of information for
providing clinical services and making clinical decisions for a specific patient based on
his/hers specialized medical condition and views on what is best for them. In addition,
although the primary motivation for information seeking is related to reducing
uncertainty in a clinical problem [17], in some occasions GPs are motivated to seek
information in order to legitimize the information gathered by patients [18, 19].
Effective information exchange and information sharing empowers a consultation style
that is curious, supportive, non-judgmental, and based on patient participation in
clinical decision making [2]. Although the actual clinical consultation may take longer,
the additional time spent engaging the patient in the decision improves the clinical
decision quality [20].

3 Survey Details

We conducted this research by means of a questionnaire survey that was informed by
Wilson’s macro model of information behaviour [16, 19, 21]. The first section included
questions about demographic characteristics of GPs (e.g. age, healthcare unit, work-
place, and specialization). The following sections measured the importance of work
related information needs (8 items), the frequency of different information resources
utilization (13 items) and the importance of barriers that GPs face when seeking
information (8 items). The last part of the survey questionnaire was concerned with the
perceptions of the GPs for practicing participatory medicine and was informed by the
work of Coulter and Collins [2] for shared decision-making in the National Health
System (NHS) in the U.K. It measured the importance of doctor-patient relations on the
basis of the following areas: “development of understanding and trust”, “deciding in
common the agenda and priorities”, “sharing information”, “communication for
reducing patient anxiety”, “supportive actions” and “explaining evidence-based alter-
natives” (6 items).
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We distributed the questionnaire via email, fax, or regular post to a total of 664 GPs
in Greece registered to the Hellenic Society of General Practitioners (HSGP). It was
distributed mainly via email, fax and regular post, according to the registered GPs’
correspondence details. One hundred and seventy six GPs returned the questionnaire,
achieving a 26 % response rate. Prior to its distribution, the questionnaire was quali-
tatively pilot tested by a group of experts (medical doctors with extended research
background and academics) for validity and was approved by the HSGP scientific
committee. The survey was advertised on the HSGP webpage and took place during the
period of February to March 2014. We used a 5-point Likert scale to rate the frequency
of information needs, the frequency of utilization of specific information sources, the
importance of specific obstacles during information seeking, and the GPs’ attitudes
towards PM practices. The values assigned to the five item Likert scale ranged from
1 = “not at all” to 5 = “a lot.” The 35-item questionnaire scale exhibited a good internal
consistency with an overall Cronbach alpha of 0.824 and no variable influencing the
scale mean and the overall Cronbach alpha, if it was to be removed from the model.
Furthermore, the reliability of each subscale was found to be as follows: “the impor-
tance of information motives/needs” = 0.737; “the frequency of information sources
employed” = 0.789; “the importance of the barriers involved in seeking informa-
tion” = 0.790; “the importance towards participatory medicine” = 0.792. The subscales
were adequate [22] in terms of their internal consistency with no problematic variables
in terms of Cronbach alpha reliability coefficient as judged by item-total statistics. We
performed statistical analysis using SPSS and based on descriptive and nonparametric
inferential statistics (Mann-Whitney-U and Kruskal-Wallis-H for the group categories)
and associations (Spearman’s rho test) of different categories of information needs,
sources, and barriers, and the doctors’ perceptions for PM.

We conducted the survey within a specific socioeconomic environment. Thus, the
results should be generalized with caution as they may not be directly applicable in
other settings and countries. One of the limitations of the study was also the low
response rate and the demographic sample synthesis that consisted of younger GPs.
This could be due to the way in which the questionnaire was distributed (predominantly
through email) as younger doctors may be prone to using email for communication
with other professionals and friends on a more regular basis than older doctors.
However, the analysis provides a useful insight into the information needs, information
sources preferences and barriers experienced by GPs in relation to their PM perceptions
and may be useful for follow up research studies that aim to further explore these issues
in other settings.

4 Survey Results

4.1 Descriptive Statistics

One hundred and seventy six GPS initially returned the questionnaire since two par-
ticipants had to be excluded from the study due to inadequate completion, bringing the
final sample to 174 GPs. The majority of the sample comprised of relatively young
doctors (less than 40 years old –64.4 % of the sample). Most of the doctors had
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completed their specialization (62.1 % of the sample) and, at the time of the survey,
were working at a public hospital outpatient clinic or at a healthcare centre. Table 1
summarizes the sample profile.

Table 2 shows the responses given with regard to their information needs/motives.
The GPs reported that their most frequently information needs were centred on diag-
nosis, treatment, knowledge updating, and drugs.

Table 3 presents the survey results for the information sources utilized by the GPs.
The most frequently used information source was Internet general search engines,
followed by guidelines, scholar databases, and the doctors’ personal libraries.

Table 1. Sample profile

Demographic characteristics Frequency Percentage

Age
Less than 40 years old 112 64.4
41–55 years old 56 32.2
More than 55 years old 6 3.4
Workplace
Hospital outpatient department 46 27.4
Healthcare centre 60 35.7
Health insurance medical centre 5 3.0
Private GP 15 8.9
Specialization
Yes 108 62.1
No 66 37.9

Table 2. Survey results of GPs’ information needs/motives

Information motives/needs Level of importance (the value 1 in the scale indicates low
importance and the value 5 high importance)
Low (1 & 2)
%

Medium (3)
%

High (4 & 5)
%

Median Valid N

Diagnosis 7.5 3.4 89.1 5.0 174
Treatment 3.4 5.8 90.8 5.0 173
Knowledge updating 3.4 6.9 89.7 5.0 174
Drugs 1.7 14.3 84.0 5.0 175
Patient material 14.5 25.7 59.8 4.0 167
Epidemiology 19.6 31.2 49.2 3.0 173
Research 20.8 20.2 59.0 4.0 173
Teaching 25.5 16.6 57.9 4.0 169
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Table 4 presents the survey results in terms of the barriers GPs encounter when
seeking information. Notably, lack of time was the most significant obstacle encoun-
tered, followed by cost and the abundance of information that may be perceived as GPs
experiencing information overload issues.

Table 5 presents the survey results in relation to GPs’ perceptions of participatory
medicine. In accordance with the theoretical framework chosen [2], the most highly
valued aspects of participatory medicine was the development of understanding and

Table 3. Survey results of the information sources utilization

Information sources Level of untilization (the value 1 in the scale indicates low
utilization and the value 5 high utilization)
Low (1 & 2)
%

Medium (3)
%

High (4 & 5)
%

Median Valid N

Personal library 11.0 14.5 74.5 4.0 173
Colleagues 16.4 25.7 57.9 4.0 171
Hospital library 67.9 8.9 23.2 1.0 168
Scholar databases 12.7 12.1 75.2 5.0 173
General search engines 5.80 11.6 82.6 5.0 172
Medical websites 18.6 13.4 68.0 4.0 172
Updating services 19.2 18.6 62.2 4.0 172
Guidelines 5.70 17.0 77.3 4.0 171
Electronic medical journals 32.7 19.6 47.7 3.0 168
Printed medical journals 43.8 26.6 29.6 3.0 169
Medical conferences/seminars 14.4 25.3 60.3 4.0 174
Pharmaceutical representatives 44.8 27.3 27.9 3.0 172
Mass media 78.6 8.3 13.1 2.0 168

Table 4. Survey results of GPs’ obstacles when seeking information

Obstacles when seeking information Level of importance (the value 1 in the scale indicates
low importance and the value 5 high importance)
Low (1 & 2)
%

Medium (3)
%

High (4 & 5)
%

Median Valid N

Lack of time 12.9 21.8 65.3 4.0 170
Cost 21.3 19.5 59.2 4.0 169
Lack of libraries 49.1 21.9 29.0 3.0 169
Lack of digital literacy skills 65.9 12.9 21.2 2.0 170
Lack of computer skills 70.3 10.7 19.0 1.0 169
Lack of trust in online information 65.2 12.6 22.2 2.0 167
Abundance of information 34.1 25.9 40.0 3.0 170
Information in foreign language 58.3 12.9 28.8 2.0 170
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trust between GPs and their patients, followed by its value for explaining
evidence-based alternatives, sharing information, and communicating with patients to
reduce their levels of anxiety.

4.2 Correlations Between Information Needs, Sources, Barriers
and Participatory Medicine Dimensions

We performed a number of correlations between three main dimensions (information
needs, sources and barriers), the demographic characteristics presented in Table 1, and
the dimensions of participatory medicine (Table 4). In relation to the different levels of
information needs presented in Table 1, the Mann-Whitney (U) test did not reveal any
significant differences on the basis of a specific area of expertise (specialisation) or
between different levels of information motives/needs and the different age groups of
GPs. However, using the Kruskal-Wallis test we identified significant differences
(Η(4) = 14.204; p = 0.007) between GPs working in different working contexts and the
frequency of information seeking for research purposes. In particular, GPs working in
hospital outpatient departments (mean rank = 81.17), healthcare centres (mean
rank = 87.12), and health insurance medical centres (mean rank = 90.80) searched more
frequently for research based purposes than those who were working in private GP
services (mean rank = 43.57).

We found a number of additional interesting associations in relation to the group
demographics and the utilization of information sources. The Mann-Whitney U test
identified (U = 2766.00, p = 0.037) that the group of physicians without a special-
ization (mean rank 95.28) employ “colleagues” as an information source more often
than those with a specialization (mean rank 79.59). In addition, the Kruskal-Wallis test
identified significant differences among GPs within different age group categories in
terms of the frequency of using “updating services” as information sources (H
(2) = 6.05, p = 0.049) with mean rank values 106.17 for GPs in the age group above 55
years old, 91.11 in those between 41 to 55 years old, and 73.57 in those who were
younger than 40 years old. Finally, the Kruskal-Wallis test found statistical significant
differences among GPs who turn to “colleagues” for information within different
workplace environments (Η(4) = 10.547; p = 0.032). Specifically, hospital outpatient

Table 5. Survey results of GPs’ perception of participatory medicine

Participatory medicine issues Level of importance (the value 1 in the scale indicates low
importance and the value 5 high importance)

Low (1 & 2)
%

Medium (3)
%

High (4 & 5)
%

Median Valid N

Development of understanding and trust 3.6 8.3 88.1 5.0 168

Common agenda and priorities 7.8 24.6 67.6 4.0 167

Sharing information 12.2 18.9 68.9 4.0 164

Communication for reducing patient anxiety 10.2 18.9 68.9 4.0 166

Supportive actions 11.0 23.8 65.2 4.0 164

Explaining evidence-based alternatives 9.5 14.8 75.7 5.0 169
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departments had a mean rank of 96.91, healthcare centres had a mean rank of 81.87,
health insurance medical centres had a mean rank of 101.20 and private GP services
had a mean rank of 59.8

The Mann-Whitney U test identified (U = 2435,5, p = 0.001) that the group of
physicians with a specialization (mean rank 95.28) perceive the “lack of digital literacy
skills” as a more significant barrier than those without specialization (mean rank
76.20). In addition, we found significant correlations between a number of barriers
experienced by GPs and their different workplace contexts: the “lack of digital literacy
skills” (Η(4) = 10,526, p = 0.032); the “lack of computer skills” (Η(4) = 14,006,
p = 0.007); and the “lack of trust in online information” (Η(4) = 9,480, p = 0.050). The
mean ranks of these barriers for GPs working within hospital outpatient departments
were 96.93, 89.51 and 87.89 respectively. The mean ranks of these barriers for GPs
working within health insurance medical centres were 88.30, 73.70 and 65.20 in
relation to the three barriers, while for those who worked within healthcare centres the
mean rank values were 85.71, 75.61 and 71.02 respectively. The lowest scores to these
barriers were assigned by those working in private GP services with a mean rank of
57.97, 50.50 and 61.67 in the three different areas of barriers.

We identified statistical significant differences via the Kruskal-Wallis test amongGPs
who belong to different age groups and the value they place on participatorymedicine as a
means for “explaining evidence-based alternatives” (Η(2) = 6,941, p = 0.031). Partici-
pants below 40 years old had amean rank of 89.37, those between 41 to 55 years old had a
mean rank of 80.38, and those above 55 had amean rank of 38.80. However, we identified
additional significant associations between the three information seeking behaviour
dimensions (information needs, information sources and barriers) and GPs’ perceptions
of the different levels of value of participatory medicine using Spearman’s rank non-
parametric correlation coefficient. In relation to the different layers of information
motives/needs we explored, the Spearman’s correlations indicate that those who assigned
value to PM as a means for setting a “common agenda and priorities” had information
needs based on “diagnosis” (rs = 0.193, p < 0.05) and “patient material” (rs = 0.194,
p < 0.05). In addition the value of PM for “sharing information”was positively associated
with information needs based on “knowledge update” (rs = 0.270, p < 0.005) and “drugs”
(rs = 0.189, p < 0.05). The value of PM as a means for enabling “communication for
reducing patient anxiety” was correlated with information needs for “therapy”
(rs = 0.179, p < 0.05). Finally, the significance of PM for “explaining evidence-based
alternatives” was associated with “diagnosis” (rs = 0.226, p < 0.005).

In terms of the information sources utilized, “scholar databases” were positively
associated with the value GPs assigned to PM for the “development of understanding and
trust” (rs = 0.165, p < 0.05) and for “information sharing” (rs = 0.196, p < 0.05). “Scholar
databases” were also associated with PM as a means for setting a “common agenda and
priorities” (rs = 0.195, p < 0.05). The use of “medical websites” was associated with PM
as a valuable means for developing a “common agenda and priorities” (rs = 0.160,
p < 0.05) andwas perceived valuable on the basis of “communication for reducing patient
anxiety” (rs = 0.173, p < 0.05). The use of “general search engines” was significantly
associated with the value assigned to PM in “supportive actions” (rs = 0.171, p < 0.05), in
“guidelines” (rs = 0.325, p < 0.005). The value of PM on the basis of “communication for
reducing patient anxiety” was positively correlated with a number of different
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information sources, “medical websites” (rs = 0.173, p < 0.05), “updating services”
(rs = 0.158, p < 0.05), “guidelines” (rs = 0.160, p < 0.05), and “electronic medical
journals” (rs = 0.209, p < 0.005). Finally, it should be noted that we found a negative
association between the frequency of using “updating services” as information sources
and the value of PM in the “development of understanding and trust” (rs = −0.198,
p < 0.05). In relation to the intervening variables, we found an additional negative
correlation between the “lack of digital literacy skills” barrier and the value of PM in
setting a “common agenda and priorities” (rs = −0.166, p < 0.05). In addition, the barrier
based on “lack of trust in online information”was similarly negatively correlated with the
value assigned to PM as a means for “information sharing” (rs = −0.172, p < 0.05). Thus
those participants who experienced these barriers were less likely to perceive the value of
the above PM dimensions.

5 Discussion of Results

Our study results are in line with other similar studies of GPs that found that they
mostly seek information in relation to ‘treatment’, ‘diagnosis’, and ‘drugs’ [23, 24]. We
also found that Internet information sources play a catalytic role in GPs’ daily activ-
ities. Therefore, in correspondence with previous research [25], our survey suggests
that Internet information sources (particularly Internet general search engines and
scholar databases) are key sources. However, we also found that other more traditional
sources such as guidelines and GPs’ personal libraries are also still prevalent. Thus,
GPs prefer to use a combination of online and traditional information sources. In
relation to PM, overall, GPs expressed a quite positive attitude, especially for the
“development of understanding and trust” and for “explaining evidence-based alter-
natives” practices. We found a number of positive associations on the basis of the
different PM dimensions with the frequent use of Internet sources including scholar
databases, medical websites, general search engines, updating services, and electronic
medical journals. This demonstrated how the Internet can play a pivotal role in
establishing successful PM practices based on principles of understanding and trust,
information sharing, developing a common agenda and priorities together with patients,
enabling communication with the purposes of reducing patient anxiety, and taking
supportive actions. The use of additional, information technologies, including tele-
medicine applications over the Internet could play an important role in establishing
better communication and, therefore, delivering more effective primary healthcare
within patients’ communities. However, as more and more patients utilize Internet
information sources and networks in order to seek information on health issues and/or
share experiences within complex social information networks, it is important for GPs
to not overlook all those who are still reluctant to use modern information technologies
to access and exchange information. GPs will need to have developed an advanced
level of digital literacy skills through practical and theoretical training [26] that will
enable them to efficiently use them. GPs will need to become familiar with online
information seeking practices and embed various online information sources as part of
their clinical decisions (e.g. evidence-based medicine, guidelines) as well as within
their participatory medical practices. For the later, they should also be in a position to
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educate and consult their patients on the basis of using specific information sources
developed by trustworthy organizations and associations for specific health conditions.

6 Conclusions

GPs play a rather crucial role in the chain of primary care services provision. On a more
theoretical basis, we proposed the adoption of a popular information seeking
macro-model developed by Wilson for the purposes of studying the GPs’ information
seeking behaviour. The survey results indicate the importance of information seeking
preferences in satisfying GPs’ knowledge intensive daily practices, which involves an
extensive array of medical conditions from different medical specialties. Overall, the
utilization of a range of information resources is positively associated with the values
assigned to participatory medical practices. Our survey results also indicate that there is
an association of PM practices with the utilization of online information sources and with
the need for diminishing obstacles (contextual and personal) that GPs face when
searching for information online. The use of a combination of information sources allow
GPs to update their knowledge and support their personal development goals and
therefore offer effective evidence based medical practices that are at the core of their role
in promoting and supporting the development of healthy communities. Consequently,
digital literacy programs are essential for GPs for providing themwith the necessary skills
for identifying their work related information needs, for efficiently searching for infor-
mation on different online information sources, for critically evaluating the online
information they retrieve and the sources they use and for efficiently managing and using
health information in an ethical manner to present, communicate, and share information
with their patients in evidence based PM practices. Thus information and digital
know-how should be integrated in GPs’ education and continuing professional devel-
opment as a core set of skills. This becomes increasingly important as GPs assume novel
roles on the basis of guiding their patients and their medical concerns in the digital age.
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Abstract. Search engines have become indispensable tools for the information
related tasks performed by a wide variety of searchers across the globe, and the
information literacy of these search engine users varies widely. The more complex
tasks performed using search engines, involving learning and construction, may
consist of multiple stages, potentially affecting searchers’ feelings, thoughts and
actions. However, despite recent advances in personalization and contextualization,
current search engines do not necessarily support these stages. This conceptual paper
discusses the potential impact of search stages on the desired functionality of search
systems. First, it looks at process models in the context of information literacy,
followed by the support of current search engines for the stages described in these
models. Finally, the paper reconciles the information literacy and system perspec‐
tives by discussing novel stage-aware search systems.

Keywords: Information seeking · Information literacy · Search stages · Search
systems

1 Introduction

Online search engines have become indispensable tools for the information-related tasks
performed by a wide variety of searchers across the globe. The information literacy of
these search engine users varies widely, and has been defined as the “ability to recognize
when information is needed”, and the “ability to locate, evaluate and use effectively the
needed information” [1]. Moreover, the complexity of tasks performed with search
engines spans a continuum between simple tasks, such as lookup tasks, and complex
tasks, involving learning and construction. The more complex tasks in this spectrum
may consist of multiple stages. As Kuhlthau [2] has indicated, each stage in the evolving
task process can affect searchers’ feelings, thoughts and actions. Kuhlthau’s model has
similarities with information literacy process models, which provide guidance to
learners and indicate required steps for successful problem solving [3]. Kuhlthau’s
process approach has had a “considerable impact” on Library and Information Science,
but “little impact” on the design of actual information retrieval systems [2]. Even the
current, highly advanced online search engines do not necessarily provide support for
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the stages described in the models. In previous work, we looked at ways to bridge macro-
level information seeking models and micro-level search system features [4], and at ways
to ‘shake-up’ the shallow information seeking process of novice searchers [5]. In this
paper, we take the perspective of information literacy, and explore how search systems
can support the stages described by two common IL process models. We look at infor‐
mation seeking behavior, the “variety of methods people employ to discover, and gain
access to information resources” and the subset of information searching behavior,
focusing on the interactions between information user and system [6].

Section 2 of this paper takes the perspective of information literacy, while Sect. 3
takes a system perspective. Subsequently, Sect. 4 suggests ways to reconcile the two
perspectives, followed by the general discussion and conclusion.

2 The Information Literacy Perspective: Process Models and the
Conceptual Implications for Search Support

In this section, we discuss the implications of IL process models for the search support
of research-based tasks performed by non-expert searchers. Here, we define non-expert
searchers as searchers with limited domain knowledge, procedural knowledge and/or
IR system knowledge.

2.1 Information Literacy

Since the concept emerged in 1974, a large body of literature has been written about the
concept of information literacy [7], the full review of which is beyond the scope of this
paper, and which can be found elsewhere (for example: [7, 8]). In 1994, Doyle [9] has
defined information literacy as “the ability to assess, evaluate and use information from
a variety of sources.” Over the years, as Lloyd [10] suggests, two distinct views on the
concept have emerged. On the one hand, information literacy is viewed as a ‘skills-based
literacy’ and information literacy is equated with abilities and information skills related
to the information seeking process. On the other hand, information literacy is defined
as a “complex phenomenon, which acts as a catalyst for learning” (p. 36). In this view,
IL is embedded in the learning process, and as Kuhlthau [2, p. 163] has indicated, solely
focusing on information skills would neglect the essential stages of “reflecting,
constructing, and internalizing to learn and understand for one’s self”.

Various standards for IL have emerged over the years [7, 8]. The Association of
College and Research Libraries (ACRL) introduced the Information Literacy Compe‐
tency Standards for Higher Education in 2000, which has been one of the most cited
standards ever since [1]. In subsequent years, reflecting the evolving views on infor‐
mation literacy, and a rapidly changing higher education and information environment,
the standards were further reworked, resulting in the ACRL Framework for IL [11]. It
consists of six interconnected concepts, which can be flexibly implemented by institu‐
tions. Threshold concepts have a central place in the framework, which are “passage‐
ways or portals to enlarged understanding or ways of thinking and practicing within that
discipline” [11].
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2.2 Process Models

In addition to the various standards and frameworks, different models describe stages
involved in information literacy. We describe two concrete examples, Kuhlthau’s ISP
model and the Big6 model. Kuhlthau’s ISP model [2] was based on in-depth research
and describes the information seeking process. In its turn, it has inspired many IL process
models that followed after. The Big6 model [12] describes skills for information
problem-solving. Despite the numerous developments in information access since their
conception, Kuhlthau’s model can still be used to describe information seeking [13],
and the Big6 model for problem solving in the age of the Web [14]. For this reason, and
due to the potential applicability in different kinds of research-based tasks, we chose to
focus on these two models.

Kuhlthau. Based on a number of empirical studies, Kuhlthau constructed the Infor‐
mation Search Process (ISP) model. Kuhlthau’s model describes the stages that
searchers go through during information seeking in the context of complex and
information-intensive tasks [2]. Table 1 highlights the various stages defined in
Kuhlthau’s model. Her studies of the information seeking process have revealed “the
importance of forming a focused perspective from information gathered to gain a
deep understanding of an issue or question” (p. 95). Hence, formulating a focus is
an essential element of the information seeking process in the context of learning
tasks. One of the novel aspects of this model was that it considered the affective
states of searchers: users’ feelings, thoughts and actions evolve during the process.
The uncertainty gradually changes, leading to episodes of increased uncertainty, and
a generally diminishing uncertainty during the process. Kuhlthau’s model has been
quite influential and important for the development of the research agenda within the
information literacy field [10].

The effects of the stages defined in the ISP model on the interaction with search
systems are for instance reflected in a gradual evolution of information sought (from
general to pertinent) [2]. Vakkari [15], using an adaptation of Kuhlthau’s model, also
observed concrete changes in the perceived relevance of information items: in the
beginning, domain novices have a low ability to differentiate between relevant and less

Table 1. Stages in Kuhlthau’s ISP model (adapted from [2])

Stage Description

1. Initiation Becoming aware of a lack of knowledge or understanding

2. Selection Identifying and selecting a general area, topic or problem

3. Exploration Exploring and seeking information on the general topic

4. Formulation A focused perspective is formed, uncertainty is reducing

5. Collection Gathering information pertinent to the focused topic

6. Presentation Completing the search, reporting and using results
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relevant items, but this ability increases during the process. Furthermore, the searchers’
abilities to express their information needs may increase (including different search
tactics, terms and operators).

Big6. As its authors indicate, the Big6 model is one of the most frequently used in-
formation literacy process models in education and practice. Eisenberg and Berkowitz
[12] describe it as a “general approach to information problem-solving consisting of six
logical steps or stages” (p. 5). Hence, it can be applied in the context of student learners,
but also to professional or personal contexts. Each stage of the model is “necessary for
the successful resolution of an information problem”, but the stages are not necessarily
linear [3]. Depending on context, experience and personal styles, the order of the
involved steps can be different, as well as the time spent in each stage. Table 2 shows
the various stages included in the model. The stages are “a unified set of information
and technology skills” [3], which, according to Eisenberg, are essential for a student to
master. The main focus, as opposed to traditional library instruction, lies on the broad
problem-solving context, not just the specific skills associated with a certain tool; in
other words, the “instructions in specifics comes after instruction in the overall infor‐
mation problem-solving process” (p. 7). The Big6 model supports metacognition,
meaning that it aims to create an awareness of learner’s mental states and processes [3].
The practical nature of the Big6 model also means that it can be relatively easy to inte‐
grate in an educational context [3].

Table 2. Stages in the Big6 model (adapted from [11])

Stage Description

1. Task definition Define the problem and information requirements

2. Inf. seeking strat‐
egies

Determine the range of sources and evaluate sources

3. Location & access Locate sources and find information within sources

4. Use of information Engage and extract information from a source

5. Synthesis Organize and present information from multiple sources

6. Evaluation Judge product (effectiveness) and process (efficiency)

Summarizing, both models describe information seeking from a macro perspective.
Kuhlthau’s model describes higher-level aspects of information seeking, while the
conceptual part of Eisenberg’s model describes the broad problem-solving context.
While having a different focus, both models have many similarities and look at the
process, i.e. the idea that information skills are not “isolated incidents”, but “connected
activities” [3]. Providing support at appropriate moments in the information seeking
process, but also a reflexive understanding of one’s own process as indicated in the
models may be beneficial to the outcomes of learning tasks performed by non-expert
searchers. In classroom and library settings, this support may be provided by instructors
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and mediators. Considering the pivotal role of online search, though, it would also be
desirable if information retrieval systems support learners during the different informa‐
tion seeking and problem-solving stages. The question is, however, to what extent this
support is actually available in current IR systems.

3 The System Perspective: Search Support for Stages
of Complex Tasks

This section takes the perspective of the IR system. We provide a brief overview of the
developments of search support, and highlight current limitations in search support for
complex tasks.

3.1 Developments in Search Support

Early command-line information retrieval systems in the 1970s were inspired by the
dialogues occurring between (library) intermediary and user [16]. These dialogue-based
systems would ask a user questions, similar to a reference interview performed by a
librarian, and based on the users’ answers would ideally retrieve a focused set of results,
usually in the form of a number of references. As Ingwersen has argued [17], various
systems in the 1980s and early 1990s also explicitly supported “all stages of task
performance” (p. 137): these “intelligent intermediary systems” were “to act as an inter‐
mediary between an end user and the IR mechanism - and perform similar functions as
human expert intermediaries used to perform” (p. 162). However, research on these
intermediary systems gave way to other approaches. Later IR systems became increas‐
ingly streamlined, focusing on query formulation and results list inspection, and left it
to the user to perform the task itself. This can still be observed in current search engines,
even though drastic changes occurred in the information environment.

Results in modern online search engines such as Google and Bing are increasingly
personalized. Personalization, in the context of Web search, has been described as
“tailoring search results to an individual’s interests” [18]. Personalization can be based
on explicit preferences of a user, or based on implicit preferences (such as those detected
by the system). Search results may for example be personalized towards a user’s context
(for instance location and language), or based on previous interactions with a search
engine (for example frequently searched topics).

Various authors have expressed the need to extend the support for open-ended tasks
in modern information retrieval systems [19]. Exploratory search has been defined as “an
information-seeking problem context that is open-ended, persistent, and multi-faceted”
[19]. For these open-ended tasks, it is not enough to provide just lookup functionality, but
also learning and investigation are important [20]. Exploratory search tasks have some
similarities with the initial stages of Kuhlthau’s model, in which users engage in task
initiation, selection and the exploration of a general topic. Hence, as argued in [4],
approaches to support exploratory search on the Web may be valuable to support the early
stages of Kuhlthau’s model as well. In terms of support, exploratory search prototypes
have offered ways to rapidly refine queries, to perform advanced filtering (using facets),
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to use visualizations and to perform task management [19]. Second, sensemaking, in the
context of Human-Computer Interaction, has been characterized as a combination of
information seeking, analysis and synthesis [18]. Sensemaking may occur in complex,
information-intensive tasks, for instance carried out by learners, but also by information
analysts. The analysis and synthesis steps have similarities with the later stages of
Kuhlthau’s model [4], but also with the ‘Use of information’ and ‘Synthesis’ stages of the
Big6 model, since sensemaking encompasses the “iterative process of formulating a
conceptual representation” from encountered information [18]. Concrete support for
sensemaking in experimental search systems includes features to group and organize
information and to take notes.

3.2 Limitations in Search Support

Despite positive evidence for the usefulness of exploratory search and sensemaking
features in experimental settings, online search engines still focus on supporting query
formulation and results list inspection, and rarely provide explicit support for complex
and open-ended tasks [21]. While search engines’ functionality and returned results may
be highly relevant to a searcher’s query and context, they are not necessarily relevant
for the searcher’s stage of search. Personalization, for instance, does support displaying
search results relevant to individual users’ characteristics and preferences, but not the
learning or construction occurring within a complex task. In addition, the concept of
relevance is pivotal in both information literacy and information seeking. Relevance is
multidimensional and dynamic, and is connected to the information needs of a user [22].
Retrieved documents, whether relevant or irrelevant, may influence a user’s knowledge
state and subsequent actions, making critical judgement of key importance. However,
modern search engines do not offer support in judging relevance, or quality of informa‐
tion items.

Summarizing, as Beaulieu [23] has stated, current IR systems may not provide a
mode of interaction which is rich enough for task-sharing between user and system.
Current IR systems support cycles of micro-level interactions (e.g. consisting of
entering queries and selecting results list items), but do not explicitly support the
macro-level information seeking or problem-solving stages as described in Kuhlth‐
au’s and Eisenberg’s models. However, as Wilson [6] has indicated, it may be
possible to use aspects of models of information-seeking behavior to “inform the
general design principles of such systems”, and we explore this idea in the next section.

4 Reconciling Perspectives: Towards Stage-Aware Systems

Novel ways to support complex tasks performed by non-expert searchers may be in-
spired by reconciling IL and system perspectives. We look at appropriate ways to in-
crease task-sharing between searcher and system by introducing the concept of adaptive,
stage-aware systems.
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4.1 Designing Stage-Aware Search Systems

We define a stage-aware system as a potential tool supporting not just micro-level cycles
of interactions with search systems, at the level of information searching, but also
providing support for broader level macro-level information seeking and problem-
solving stages (see Fig. 1).

Stage-based Adaptation. First of all, search tools may be adapted to a user’s current
information-seeking stage. Search tools supporting information literacy could support
the information seeking process by adaptively introducing functionality in a certain
information-seeking stage. Pivotal stages in Kuhlthau’s model are ‘Exploration’ and
‘Focus formulation’, the latter essentially being a “turning point” in the information
seeking process. According to Kuhlthau [2], various time points may exist in which
instructors could intervene, for example at moments of increased uncertainty. In these
Zones of Intervention, guidance and assistance may help users to accomplish what they
cannot do on their own (p. 129). We could extend this view to the search system, and
potentially offer different levels of support and assistance in different stages, by means
of adapted functionality. For instance, in early stages, with higher levels of uncertainty,
more potentially assistive features (e.g. search suggestions) could be included, inspired
by features useful for exploratory search. Thus, it could serve to support searchers with
limited domain knowledge, which as Vakkari [15] has stated, “need support to expand
and differentiate their conceptual model of the topic”, and which have trouble judging
the relevance of information items. During later stages, on the other hand, Kuhlthau
indicates that users are increasingly able to specify their needs, and to perform compre‐
hensive searches. Hence, in those stages, less support may be needed, but systems could
for instance provide functionality for categorizing and organizing encountered results.
The design of these features could be inspired by common approaches to support sense‐
making.

Fig. 1. Micro and macro-level support

A second way to adapt search systems to the various information seeking stages is
at the content level. This could be achieved by selectively showing results, or by
customizing the ranking of retrieved search results. From Kuhlthau’s model [2] we can
derive the importance of showing introductory sources in the early stages, and the idea
to not ‘overwhelm’ the users. This could be performed by ranking introductory sources
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highly in the beginning of the process, while systems could show specific and in-depth
sources (pertinent to the focused topic) more prominently in later stages of the process.
Hence, a system should rank sources highly which are relevant to a user’s current stage
in the process, not just relevant to a user’s current query.

Stage-based Instruction. Both the ISP and Big6 model suggest the positive influence
of ‘being aware’ of one’s own information seeking process; for instance by encouraging
reflection. A system which aids a user in distinguishing their stage, but also provides
search-stage specific guidance, thus may be helpful. Therefore, we can introduce more
prescriptive search tools, supporting the overarching process and the development of
information literacy skills. It is possible to use the Big6 model as an inspiration to design
these types of search tools. An integrated tool supporting learning tasks could specifi‐
cally ask users to define their problem and information requirements (‘Task definition’),
to determine the appropriate range of sources and weigh criteria (‘Information seeking
strategies’), and to locate sources and information (‘Location and access’), while
providing feedback in every step of the process. This can be backed up by literature
related to information seeking and retrieval: experimental results by Moraveji et al. have
shown that including search tips can have beneficial effects on search skills, even after
their experiment finished [24]. The ‘Information use’ and ‘Synthesis’ stages have simi‐
larities with sensemaking activities, and thus may be supported by system features
towards that end, such as note-taking tools. The final stage of the Big6 model is ‘Eval‐
uation’, encouraging learners to reflect on how ‘effectively’ and ‘efficiently’ a task has
been performed. An integrated system supporting the process could use all logged inter‐
actions as a way to provide feedback and reflection. Some elements of such a feature
can be inspired by Bateman et al.’s ‘search dashboard’ [25], which could be used for
“reflection on personal behavior” (e.g. summarizing search techniques and sought
topics). The experimental results suggest that users changed their search behavior, and
their attitudes towards search, based on reflection using the dashboard. The dashboard
also provided ways to compare search tactics with ‘expert’ searchers. The latter element
corresponds to the Big6 model’s notion that an ‘awareness of other styles’ can be helpful.
However, despite this positive evidence, to our knowledge, an integration of information
literacy stages as described in the process models has not been attempted in systems-
oriented research, perhaps due to the various requirements of such a system.

4.2 Requirements and Ongoing Studies

An essential requirement of a potential stage-aware system is the detection of stages
occurring in a user’s information seeking process. First of all, a system could rely on
the manual input of a user to select which ‘stage’ of an interface to show. In a joint study
in a Social Book Search context [26], we have followed this approach. Searchers for
books could manually select panels of an experimental multistage interface, representing
exploration, search and review stages in the book search process. The outcomes of this
large-scale collaborative study (192 participants) suggest that the users of the multistage
interface explore more different kinds of books, and have higher levels of engagement
as compared to the baseline interface [27]. Second, a multistage system could rely on
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automatic approaches to detect a stage a user is in, instead of manual input. Considering
the complex nature of learning tasks [28], this is not straightforward. To derive a user’s
current stage, extensive logging of a user’s interaction with a system is required. For
example, evidence could be found in a user’s search terms and tactics, or in her patterns
of interaction with a search system [4, 29]. In ongoing research involving user studies,
we are experimenting with optimal ways to detect stages. In addition, we are evaluating
which search system features are most useful in which information seeking stage. Even‐
tually, this will lead to the design of stage-aware search prototypes, offering pinpointed
functionality, content and (guiding) instructions to a searcher.

5 Discussion

This paper has looked at ways to reconcile information literacy and system perspectives
in the context of information seeking. While ‘intelligent’ information retrieval systems
from a distant past initiated a dialog with their users to perform task-sharing between
user and system, current systems are predominantly focused on queries and results list
inspection. However, as discussed in IL literature, non-expert searchers may need addi‐
tional support during complex and information-intensive tasks, in order to find, assess,
evaluate and use appropriate information. These information ventures are inherently
dynamic, and the stage a user is in has a profound influence on information sought,
judgements of relevance, and searchers’ abilities to express their needs [2]. Hence,
increasing the support related to a user’s process may have positive effects on the
outcomes of learning tasks. This is supported by the positive effects of information
literacy interventions (e.g. [30]), but also of experimental search systems encouraging
reflection on encountered materials and search behavior [24, 25]. Furthermore, including
information literacy instruction into search tools used in the context of research-based
tasks may encourage learners to learn by doing, and apply these skills in their later
information ventures.

Potential drawbacks of multistage and prescriptive search systems include “lockstep
strategies”, which could force “one specific method for problem-solving and decision-
making” upon a user [3]. Therefore, stage-aware tools should allow users to flexibly
switch between ‘stages’ and interface panels, and a user should be able to remain in
control. Also, we have to bear in mind the risks of a ‘tick the box’ approach in the context
of information literacy posed by Johnston and Webber: the idea of “reducing a complex
set of skills and knowledge to small, discrete units” [31]. This implies a careful balancing
of the potential system guidance towards learners.

6 Conclusion

Information literacy, as the countless definitions, models and standards imply, is a wide
ranging and evolving concept, of pivotal importance in our current, information-intensive
environment. By supporting the synergy of the stages described by various IL process
models in actual search tools, we argue that it may be possible to encourage critical use of
information, up to the point that it may change searchers’ information behavior.
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To increase task-sharing between non-expert user and system, we have introduced
the concept of stage-aware tools, which support stages occurring in the information
seeking process. We discussed stage-based adaptation and stage-based information
literacy instruction, and pinpointed some of the requirements for stage-aware systems.
We are experimenting with these approaches in the context of book and general Web
search [4, 5, 26, 27].
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Abstract. The purpose of this paper is to conceptualise how academics seek
information relevant to their work or study in an academic library context. To
accomplish our goals, we involved several stakeholders to better elicit their infor‐
mation seeking behavioural patterns. In this paper we perform a user test which
allows us to establish customised information seeking models, which conceptu‐
alise the behavioural activity patterns of academic scholars from the information
need stage until the termination of the search activity. We also propose suitable
user requirements using personas as contextual settings, which might be helpful
for informing the design and development of such systems.

Keywords: Information seeking behavior model · Library electronic resources ·
Academic libraries

1 Introduction

Within the context of information seeking students and researchers rely heavily on
generic search engines. However, when these scholars are constrained as to the perceived
resources that are available to them when using academic libraries, their search is
inhibited. In the digital environment of the library, an information seeker is required to
explore and discover likely resources before utilising them to find sources for informa‐
tion gain.

Libraries and their web-based services are one form of gateway for seeking infor‐
mation. Despite libraries having a long history of organizing information, however, a
study on the information seeking’ behavior of academic scholars shows evidence
describing library resources available to their institution as “poor usability, high
complexity, and lack of integration” that “act as a barrier to information search and
retrieval” [1]. Hypotheses for this barrier to effective resource utilisation and discovery
have been attributed to factors such as an “information overload” [2] and the inability
to decide “where to search” [3]. One of the key problems is that in order to locate desired
electronic information, academic scholars often have to “search across several different
databases that have different operating procedures” [1]. Additionally, academic scholars
are “unaware of the scope of their own institutions’ library resources” [1], and how to
access these resources through a successful search strategy.
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The contributions made in this article are twofold. Firstly, we present an information
seeking model, identifying the user’s journey taken within a digital library environment
utilising electronic resource discovery systems. The model conceptualises the informa‐
tion seeking behaviour of academic scholars, especially in their choice of information
resources.

Secondly, we elicit suitable user requirements using personas as a contextual setting,
which assists in informing the design and development of such systems. These created
heuristics can also be used to evaluate already existing systems.

To accomplish our goals we involved several stakeholders, such as students,
researchers, professors, and librarians in an initial exploratory study. Data was collected
using an online questionnaire and from analysis of the results we were able to refine and
expand our model to a more detailed version with further granularity. Follow-up ques‐
tions then probed for further clarity on their answers.

The context of this research is Estonian universities, however we hypothesize that
the validity of the findings is not constrained to the Estonian academic system due to
the similarities in the systems, information needs and methods for seeking for informa‐
tion within an academic environment.

The paper is organised as follows. Section 2 situates the reader and gives a foundation
of the work undertaken by providing a short and clear definition of the terms and concepts
being used in this paper. Section 3 gives a description of the research design and Sect. 4
presents the findings, including the proposed model and the discussion of the findings. We
conclude with future directions and a summary of the work.

2 Background

Different authors have addressed the information seeking behavior of graduate students
and researchers [4, 6]. Urquhart and Rowley [7] conducted research on the information
seeking behaviour of students in an electronic environment. Asher et al. [8] in their study
compared the search efficacy of students, when using different discovery tools. They
discovered that “students treated almost every search box like a Google search box,
using simple keyword searches” [8, p. 473]. As a result, students received too many
results for them to evaluate one-by-one. Furthermore, 92 % of the resources were
selected from the first page of results [8]. Sadeh [6] explored the information-related
behaviour of high-energy physics (HEP) researchers and defined six personas to repre‐
sent HEP scholars. The author also developed a model to reflect researchers’ practices
towards information seeking and searching. As a result, an interface of the information
seeking system was designed and evaluated by using defined personas. Hemminger
et al. [9] studied the information seeking behavior of academic scientists and how elec‐
tronic communication affects different aspects of their information seeking. According
to study “researchers prefer to retrieve content electronically when available” [9]. In
comments, researchers indicated their preference for a convenient, accurate and easy to
access single search tool to search across different resources.

We now introduce the reader to the terms and concepts being used in this paper and
to the work that is directly related to our model. In the context of this paper information

406 K. Ots et al.



seeking behaviour is “human information behaviour dealing with searching or seeking
information by means of information sources and (interactive) information retrieval
systems” [10].

Academic Libraries. The main aim of academic libraries is to meet the information
needs of the members of their institution. More specifically, there are two aspects to this;
firstly, they provide for the educational needs of students and secondly, support research
needs by offering up-to-date material [11].

Library Search Systems. Library search systems offer an interface to the homoge‐
neous data, that is “cataloged in the same way, have the same data structure, and often
relate to one topic” [12]. The shift from library search systems to federated search tools
happened in the early 2000s, as an initial attempt to offer something similar to the Google
[13]. “Within the library, faculty and students have come to expect a simplified, fast,
all-inclusive, and principally online research experience that mirrors their use of Google
and other search engines” [8] Federated searching, also known as meta-searching or
cross-database searching, involves software that searches multiple databases and aggre‐
gates the results [13].

Resource Discovery Systems. We make a distinction between a ‘resource’, which is
an asset, material, person or capital which might contain the required material to accom‐
plish a goal and ‘source’, which is the place where something, like relevant information,
originates. In 2007 discovery tools came “to supplement or replace existing online cata‐
logs and older federated search tools” [14]. These electronic resource discovery systems
are search and retrieval systems that enable users to search from different platforms –
including library e-catalogs, scholarly databases, institutional repositories, and non-
library discovery systems. Resource discovery systems, such as EBSCO’s Discovery
Service, and ProQuest’s Summon index content from the variety of libraries’ sources
and provide single search tool to discover these resources [15].

3 Research Design

As an exploratory first step, we began by involving several stakeholders using in-depth
interviews, to identify the high level areas for scrutiny by the investigators. Specifically,
we conducted interviews with an undergraduate student, a post-graduate student, a
lecturer and two industry professionals. From the initial interviews a draft of our
hypothesized model was created and we were able to refine our exploratory study to
ensure that the results would reflect more accurately the needs of the users; in this case
being academic scholars. Results from these interviews also enabled us to plan a larger
scale questionnaire to investigate a wider stakeholder pool. The questionnaire captured
data from over 137 participants (27 undergraduate students, 44 master students, 20
doctoral level students, 23 teaching oriented academics and 23 research oriented
academics) from the four largest universities in Estonia. Respondents were specifically
selected based on two factors: (a) the perceived usefulness of resource discovery systems
to the user and (b) the level of experience with scholarly work of the users. This stage
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gave us the second version of the model, which encompasses different personas within
the journeys.

Blomkvist [16] defines personas as “a model of a user that focuses on the individual’s
goals when using an artefact. The model has a specific purpose as a tool for software
and product design. The persona represents patterns of users’ behaviour, goals and
motives, compiled in a fictional description of a single individual”. Sadeh [6] in her
dissertation was the first one, who proved that personas could be used to define a model
of information seeking as they describe different types of actual users and their patterns
of information seeking.

4 Findings and Discussion

Using visual analysis of the patterns in the questionnaires, three investigators identified
five different personas whose behaviours are represented by a model. We rank low
probability actions as anything that received less than 34 % of the specific responses as
affirmative, average probability actions as anything that received more than 33 % and
less than 68 % of the specific responses as affirmative and high probability actions as
anything that received more than 67 % affirmative answers. Percentages were calculated
after the omission of responses, which stated that they were unfamiliar with the item in
question.

In general, most of doctoral students and researchers search for information relative
to their study daily. Bachelor and master students and teaching staff stated that they
search a few times a week. Researchers were the most confident (52 %) about their skills
to find relevant information for their research, despite of the fact that most of them were
self-taught; sixty-one percent stated that they had never participated in a lecture about
the using of electronic information resources.

Interestingly, researchers’ most used tools were generic search engines and biblio‐
graphic or citation databases. Institutional repositories, scholarly databases, resource
discovery systems such as EBSCO Discovery Service and scholarly oriented search
engines were rated as averagely utilised by researchers. Low probability used tools
included library public access catalogs, A–Z list of journals, online book search engines
and general websites.

We now present the personas. Each persona is accompanied by its own specific
model. Each information seeking model identifies academic scholars’ activity patterns
when seeking for information relative to their research or/and study.

The Bachelor Student. A student studying for an undergraduate degree, requiring
three or four years of study but not requiring to undergo academic research. In order to
graduate, a student has to do pass a final exam or write a thesis. The bachelor student in
this study can be described as follows (Fig. 1):

• He/she has attended a lesson about using library electronic resources;
• He/she is moderately confident about his/her skill to find information relevant to

study;
• His/her information search takes place mostly at home;
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• He/she mostly uses non-library tools, such as generic and book search engines (for
example Google and Google Books), and general web sites;

• His/her most used library tool is an online public access catalog (OPAC);
• He/she sometimes uses other library electronic resources such as repositories and

scholarly databases;
• He/she asks for help from other students when seeking information, but also teaching

staff.
• He/she contacts a librarian when public access catalog does not return relevant

results.

Fig. 1. The information seeking model of bachelor student

The Master Student. A student, who has completed his undergraduate studies success‐
fully and is currently on a graduate degree. There is limited, but existent research
involved in the study (Fig. 2).

• He/she has attended a class about using library electronic resources;
• He/she is moderately confident about his/her information seeking skills;
• He/she seeks information few times a week;
• His/her information search takes place mostly at home;
• He/she very often uses non-library search engines, mainly generic search engine, but

also books search engine (Google Books) and scholarly oriented search engine
(Google Scholar);

Information Seeking Behaviour of Scholars 409



• His/her most used library tools are an online public access catalog (OPAC) and a
resource discovery system;

• He/she searches for information resources, such as e-articles, e-journals and e-books;
• He/she asks for help from supervisor when seeking electronic information; he/she

contacts a librarian only when trying to locate printed resources in a library.

The PhD Student. A student, who has most likely completed his Master studies
successfully and is at the early stages of conducting research for a terminal degree
(Fig. 3).

• He/she has attended a class about using library electronic resources;
• He/she is moderately confident about his/her information seeking skills;
• He/she seeks information daily;
• His/her information search takes place mostly at home or at university campus;
• He/she prefers to search in scholarly and generic search engines and library resource

discovery system;
• He/she contacts a supervisor or a colleague for help, when source is not accessible

to him/her;
• He/she also uses help from a librarian and subject information specialist.

Fig. 2. The information seeking model of master’s student
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The Teaching Oriented Academic. Lecturers or professors, who are employed at a
university. Their primary task in their professional careers is classroom instruction rather
than research (Fig. 4).

• He/she has attended a class about using library electronic resources;
• He/she is moderately confident or very confident about his/her information seeking

skills;
• He/she seeks information few times a week;
• His/her information search takes place mostly at home or at university campus;
• He/she prefers to search in scholarly and generic search engines and library resource

discovery system;
• He/she mostly asks help from a subject information specialist or colleague
• He/she most frequently searches for resources such as e-articles, e-journals, and e-

books.

The Research Oriented Academic. Scientists, clinicians or professors who are
employed at a university whose primary tasks in their professional careers are systematic
inquiry and investigation into a subject rather than teaching, or are at least at equal level
(Fig. 5).

Fig. 3. The information seeking model of doctoral student
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Fig. 5. The information seeking model of research oriented academic

Fig. 4. The information seeking model of teaching oriented academic
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• He/she has not attended a class about using library electronic resources;
• He/she is very confident about his/her information seeking skills;
• He/she seeks information daily;
• His/her information search takes place mostly at university campus;
• He/she searches in generic search engines and bibliographic and citation databases;
• He/she also uses scholarly databases and scholarly oriented search engine.

As the number of scholarly resources available increases, scholars are increasingly
requesting tools that search across all resources for initial discovery searching. This is
evidenced by the popularity of generic and scholarly search engines among students and
researchers. Doctoral students and teaching oriented academics are the groups who also
use research discovery systems such as EBSCO Discovery. The models presented here
will assist designers and developers to create more targeted tools, as well as researchers
to study the behaviour of scholars. It is our prediction that the models will evolve over
time.

5 Summary and Future Work

The study presented in this paper can be classified under the category of digital university
libraries, although due to the nature of the data, the ecological validity of the findings
may extend well beyond this domain. Thus far, we have presented the behavioural model
without a thorough analysis of the cognitive process of the participants. In other words,
we present the ‘what’ and not the ‘why’ people do what they do. Our research continues
currently by performing a targeted study, involving in depth interviews of users and their
search process within a digital library setting as well as diary (log) studies. This will
allow us to collect further empirical evidence, which will assist the evolving of our user
model and complement the models with cognitive explanations. We also hope to uncover
factors affecting behaviour such as emotions and cognitive state, similar to those inves‐
tigated by Kuhlthau’s information seeking model [17]. Those will be used in the end to
elicit suitable user requirements that formulate heuristics, informing the design and
development of resource discovery systems and adding cues on how to use these created
heuristics to evaluate already existing systems.
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Abstract. This paper refers to an evaluation project conducted at the Alexander
Technological Educational Institute of Thessaloniki during 2014. The project
aimed to evaluate the information literacy programme Orion. Orion is a useful
tool that constitutes a most vital part of the information literacy skills evolution.
The project aimed to evaluate the usability of Orion, specifying whether or not
the programme improves information literacy skills of students providing content
and functionality excellence. Additionally, it is very important to measure the
usability of the structure that the programme follows. The method applied was
measuring effectiveness, efficiency, learnability, and satisfaction. Most users
appeared to be positively inclined towards the service, but during task perform‐
ance and as they became more acquainted with the system, they became more
critical as they confronted difficulties; such as the terminology used in it.

Keywords: Information literacy · Information literacy programmes · Evaluation ·
Usability · Accessibility · Information systems · Orion · Digital literacy · Media
literacy · System evaluation · Effectiveness

1 Introduction

Information literacy (IL) has proved to be a crucial component in education, starting in
early school years and constantly appearing in one’s life. Effective use of information
and information technology (IT) seem to be the key to lifelong learning, something that
is easily conceivable during academic studies and always present in professional evolu‐
tion and personal life.
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Web 2.0 has brought new opportunities to education, reinforcing engagement and
interactivity between individuals; students today approach the world with an “informa‐
tion-age mindset” and consider technology as a fact of life [1]. Therefore, information
pervasion in people’s lives through many means (through Internet, social media, libra‐
ries, community resources and organisations) leads to the need for IL, inviting people
to mark their limits and think carefully about whether they need all this information.

In an attempt to endow students with a set of skills that will enable them to discern
what sort of information is useful to them, many university libraries provide courses on
IL. Additionally, many of them have also created IL programmes that “substitute” for
librarians in IL student training. Likewise, in Alexander Technological Educational
Institute of Thessaloniki (ATEI) students can use Orion, which is the main source of IL
training for the university students.

The aim of this paper was to evaluate the usability of Orion, in order to find out
whether or not it fulfills its aim and scope. Furthermore, this evaluation aimed at
dredging up any problems encountered by users when using the programme, preventing
them from finding the answers they need. Last but not least, the results of this research
will enhance and assist in further development of the programme and possibly of other
similar ones.

1.1 Literature Review

Evaluation of IL programme platforms finds its origins in 2004, when there was an
obvious distinction between IL and IT literacy. According to the American Library
Association, IL is increasingly important and defined as “a set of abilities requiring
individuals to recognise when information is needed and have the ability to locate, eval‐
uate, and use effectively the needed information” [2]. Supplementing this definition, IL
incorporates the notion of an acquired set of competences, including foundation for
academic coursework, qualifying people with effective job performance, enhancing
active citizenship, and motivation for lifelong learning [3].

On the other hand, while IL is considered to be developed in an intellectual frame‐
work, IT literacy involves acquisition of practical skills concerning computers, software,
applications and databases that might provide support for and supplement IL. In detail,
“IT literacy is a set of capabilities, knowledge and skills needed to use IT at a level
appropriate to a person’s position, work environment and discipline; and the ability to
continue develop them into the future” [4]. According to Saranto and Hovenga [5], this
distinction occurred because evaluation of IL may have different aims according to the
perspective of the researcher, concluding with the fact that these two qualifications
should be examined from different perspectives [5]. IL programmes have developed
various teaching techniques in order to help students acquire the desirable skills, but
how would that be possible if the platform used in each case does not complement the
aims of these programmes?

Evaluation of IL programmes formed an integral part of the process of achieving
the main objectives of the IL. In the first place, students must be provided with
awareness of the discipline’s literature and skills to locate and retrieve information.
Secondly, their research skills should be enhanced, leading them to become
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discerning users of information. Concluding, all users are supposed to acquire funda‐
mental skills in using research: bibliographic citation and configuring library cata‐
logue information as bibliographic citations [6]. Furthermore, research on IL
programmes assists in improving curricula at all education levels [3].

IL programmes create student centered learning environments, where inquiry is the
norm and problem solving becomes the focus. Many researchers claim that usability of
such digital environments consists of different attributes. Blandford and Buchanan [7, 8]
suggest these are technical and cognitive, as well as social and design oriented elements.
This is translated as functionally correct, with an attractive interface and the asset of
providing users the ability to learn the environment when navigating it. Brinck et al. [9],
share a similar perspective, characterizing usability as functionally correct, efficient to use,
easy to learn, easy to remember, error tolerant, and subjectively pleasant.

Moreover, Karoulis and Pombortsis [10] claim that usability has three main attrib‐
utes: effectiveness, efficiency and satisfaction, but when it is examined in an educational
environment, these attributes are positively correlated with learnability. Opinions about
usability dimensions have been formulated by various researches, leading usability to be
measured by a range of attributes including not only the aforementioned, but also other
characteristics such as usefulness, attitude, likeability, good impression, memorability,
error tolerance, helpfulness, and speediness, as well as ease of task performance [11–15].

According to Jeng [16], examining the usability of digital environments is a multi‐
dimensional construct that is fully tested by the perception of effectiveness, efficiency,
learnability and satisfaction. Her suggested evaluation model summarises these attrib‐
utes for assessing usability of academic digital libraries. She tested this model with two
academic library websites (Queens College Website and Rutgers University Libraries
Website), concluding that the model meets the expectations of usability evaluation and
can be generalised and used in evaluating usability of any academic digital environ‐
ment [16].

In addition to Jeng’s model that was used for conducting this research, some extra
questions were included. According to Salisbury and Ellis [18], in many research
routines conducted by libraries after the end of IL lessons, users are asked to complete
a questionnaire that consists of perceived user satisfaction questions. This method
appeared in early 90’s and is the most commonly implemented form for these cases,
with these questionnaires also known as “happy sheets” [19, 20].

1.2 Orion

Orion is an IL programme developed by the Library of ATEI of Thessaloniki and
founded by the European Structural Funds. It aims to teach students how to specify
autonomously their information needs, locate sources of information, evaluate retrieved
information among the plethora of information available to them and to use it effectively,
so as to promote knowledge and research activities. Orion is available to all members
of the academic community of the institution but is not limited to them. It is a useful
tool that constitutes a most vital part of the information literacy skills evolution (Fig. 1).
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Fig. 1. Homepage of Orion

The Online Information Literacy Programme follows the standards of the American
Association of College and Research Libraries (ACRL) and the Information Literacy
Institute of Australia and New Zealand. The programme is offered to any person inter‐
ested in using it at http://orion.lib.teithe.gr.

The programme is divided in five main sections, which can be accessed either as a
whole (following the sequence that is suggested by the library) or individually (when
users are aware of the exact information they require) [21]. These sections are:

• Identification of information needs is a section that guides users on how to
analyse the subject of their search, how to choose the right keywords for their
subject, which are the possible sources in which to find information, what type
of material the users will need, and how to locate it if it is printed, according to
the Dewey Decimal System.

• Search and information retrieval includes information on the sources that could prove
helpful according to the type of material needed (including links to these sources),
search strategies, guidelines for the library catalogue and the Hellenic Academic
Libraries Link (HealLink), connection to the Institutional Repository Eureka!, and
valuable help information for databases and search engines.

• Evaluation of information guides users on how to set criteria to evaluate the validity
and usefulness of the retrieved information, and provides them with additional tips.

• Writing and publishing contains guidelines for writing a research paper.
• Referencing provides access to an online referencing tools and guidelines for citing

and properly referencing the retrieved information.
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2 Methodology

Incorporating information literacy across academic services consists of a continuous
effort from all faculty members, not only for its maintenance, but mainly for measuring
its efficiency and effectiveness. As aforementioned, evaluation of the IL tool Orion was
measured according to the four attributes that Jeng [16] proposed as the main charac‐
teristics summarising usability testing in digital environments: effectiveness, efficiency,
learnability, and satisfaction.

Effectiveness, efficiency, learnability, and satisfaction are attributes that are intrins‐
ically connected to each other. Satisfaction is the result of ease of use, organisation of
information, labeling, visual appearance, content and error correction. These individual
features when highly rated not only lead to highly rated user satisfaction from the digital
environment he/she is browsing, but also lead to compensatory effectiveness rates.
Effectiveness on the other hand, is measured according to the number of correct answers
that users provide when performing predetermined tasks and is a crucial component of
estimating the efficiency, combined with the average steps and time needed for each task
to be performed correctly.

This model has been previously used and extended by Garoufallou et al. to evaluate
usability of two digital libraries and a digital archive. The first research was evaluating
the usability of the digital archive of the Hellenic Broadcasting Corporation (ERT) [22].
The other two researches were conducted the same year with the one evaluating the
usability of Orion, but their objects of evaluation were Europeana and the World Digital
Library [23, 24]. The present evaluation tool has been developed and used in a way
similar to the aforementioned papers. The questionnaire contained a series of scavenger
hunt style tasks and consisted of three parts. The first part aimed to collect demographics,
the second included seven evaluating tasks on Orion and in the third one, users were
asked to evaluate the five components that satisfaction is comprised of: ease of use,
organisation of information, labeling, visual appearance, and error correction [17]. The
evaluation tool is described in more detail by Garoufallou et al. [22, 24].

According to Nielsen, by testing five users one can locate 85 % of the usability prob‐
lems a system might have. When multiplying the number of users tested it is more possible
that the same problems will be repeated, rather than locating different ones [12, 13]. It has
to be acknowledged that eagerness of students to participate in the research was surpris‐
ingly unexpected, but they were limited to 20 participants. Data collection was accom‐
plished during May and June 2014, at the ATEI of Thessaloniki. The usability evaluation
was conducted by students of the Library Science and Information Systems Department.
Results were analysed using SPSS version 19.

3 Results

3.1 Demographics and Computer Experience

Analysis of the first part of the questionnaire assisted in forming an overall picture of
the population sample. Sixteen of the participants were women (80 %), a fact that is
consistent with the population due to the large number of female students studying at
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the Department of Library Studies and Information Systems. Secondly, 14 out of 20
people that filled out the questionnaires were at the sixth semester of their studies, while
the rest of them belonged to the seventh and eighth semesters. The fact that no younger
students were willing to participate in the research could be attributed to their lack of
confidence, despite the fact that Orion is introduced to all first year students.

In this section, users were also asked to estimate the average time they spend on
computers on a daily basis, their experience on using Web provisions, and whether they
are familiar with the existence of IL programmes.

As presented in Fig. 2, students described themselves as quite experienced in using
simple and advanced search techniques, emails, social media, YouTube, Blogs, and even
in evaluating Information Systems, but their experience in using the Web in general only
reached 50 %. As far for the daily use of Web, 60 % of them noted that they use it three
to five hours daily, 20 %, zero to two hours, 15 %, six to eight hours and only five percent
use it for over eight hours. Last but not least, 16 out of 20 students were familiar with
the existence of IL programmes.

Fig. 2. User experience on Web provisions

3.2 Usability Evaluation of Orion

As already mentioned, tasks were designed in such a way, in order to enable the
researchers to measure effectiveness, efficiency, learnability, and satisfaction. Effec‐
tiveness is estimated according to the number of correctly completed tasks by users. It
has to be acknowledged that students were not informed if the task completion was
successful, so their comments after performing them were more impartial. Table 1
includes information regarding the type of tasks and the measurement of effectiveness
for each one.
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Table 1. Effectiveness

Type of tasks Correct answers (%)

Send an e-mail asking for information      95

Locate the automated referencing tool 100

Find the definition of “Secondary Information Sources”      15

Find the writing stages of dissertation 100

Locate the definition of Dewey Decimal System      30

Find the criteria for evaluating information sources      60

Find the unit related to HealLink and perform a search      50

The total average for correct answers was 64.2 %, which is not as high as expected
according to user comments. In the second and the fourth tasks, all users answered imme‐
diately and with eagerness, as they felt very confident of their response. Most comments
that followed these tasks were “This was an easy one”, “I have used this section of Orion
before”. Comments for the task concerning the referencing tool included “That’s clear
enough” or “The labeling helps for this one” for the fourth task. For the third task, the
results were not that satisfying; many users did not understand the question or rushed into
finding the answer, commenting that it was easy to find these answers. In reality, most of the
users failed to complete this task mainly due to carelessness. The task required them to
locate a definition and they should have looked in the glossary. However many of them
went into the Orion section that contained general information concerning information
sources. Furthermore, some of the students who perceived the difficulty of this question
commented that “This is something that cannot be easily found if the user is not experienced”.

In order measure the efficiency of the IL platform, the researchers recorded the time
and steps needed for each user to complete each task. As presented in Table 2, the average
time was zero minutes and 39 s whereas the average numbers of steps were five.

What should be noted here is the fact that the fourth task was answered 100 %
correctly, but it proved to be rather time-consuming as indicated by the results. Further‐
more, the fifth task that included locating the definition of the Dewey Decimal System
was answered correctly by only 30 % of the participants and required an average of nine
steps, but the average time required was very low (16 s). This means that the task was
relatively easy, but once again students did not fully concentrate on the requirements of
the particular search.

The third attribute of usability evaluation, learnability, is measured by the response
time of each user before he/she starts performing the tasks. In the case of Orion, the
average response time for all tasks was zero minutes and four seconds, and there were
no considerable variations among users. According to this outcome, Orion offers an
attractive environment for its users that motivates them to perform a search and is easily
memorised.

On the issue of usability satisfaction (when completing the last part of the question‐
naire), apart from rating the attributes, they were asked to provide further feedback,
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although users did not express any further thoughts. In many cases though they made
some comments indicating satisfaction while performing the tasks, such as “interesting
material”, “useful tool” and “clear labeling is very helpful”.

Table 2. Efficiency

Efficiency Average time Average steps

Task 1 0 m 22 s 3

Task 2 0 m 22 s 4

Task 3 0 m 49 s 6

Task 4 1 m 04 s 4

Task 5 0 m 16 s 9

Task 6 0 m 26 s 5

Task 7 1 m 15 s 9

Average 0 m 39 s 5

As presented in Table 3, the overall feeling of satisfaction for students after
performing the tasks in Orion reached 71.5 %. This result, although satisfactory, allows
room for further development and examination in some topics, such as ease of use and
information organisation. Terminology was rated at 72.9 %, but most of the users
commented that it was quite clear and does not require any changes. Furthermore, they
were fully satisfied with the browsing and they did not feel lost while using the IL
programme. In addition, 90 % of them said that when making a choice while searching
they were confident that it would lead them to the correct answer.

Table 3. Satisfaction

Attributes Satisfaction (%)

Ease of use     63.6

Information organisation     69.3

Terminology     72.9

Interface     70.7

Error correction     75.8

Lostness     85.0

Browsing 100.0

General satisfaction     71.5
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4 Conclusion

The Orion IL programme is one of the most useful tools for students of ATEI of Thessa‐
loniki. The research aimed to provide evidence for its usability evaluation, concerning
the measurement of effectiveness, efficiency, learnability, and satisfaction.

According to the findings of this study, Orion offers an attractive interface and is
structured in a promising environment. In some instances though, further development
is required to improve ease of use. Users also indicated that information organisation in
some cases has proven to be rather confusing. However, the programme platform is
structured in such a way that is error tolerant and helps users recover easily from their
mistakes. From notes kept during the task performance, the researchers determined that
in many cases users were rather negligent and too confident, which resulted in assuming
completion of a task although they had not reached the correct answer (for example, as
far as definitions were concerned, they would open the glossary but not to the definition
itself).

To conclude, Orion is generally appreciated by the students for the great help and
information it offers, but it still contains some domains that could be improved to raise
its usability standards.
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Abstract. This paper presents Slovenia’s results as part of an international
study investigating student preferences of class readings regarding format (print
or electronic) and factors impacting these preferences and behaviours. Common
beliefs are that digital media is about to prevail over print materials, but several
studies have found the contrary: most students still prefer print format over
digital for their academic readings. They feel their comprehension and retention
is better in print, but they like the convenience and accessibility of electronic.
This issue is relevant to both libraries and teachers and instructors. The main
research question of this study is: What are students’ format preferences when
engaging with their academic readings? Secondary questions ask about the
factors that impact their behaviors. An online survey of 25 questions was dis-
tributed in spring 2015 to students in different disciplines and levels at three
public universities. Results were obtained using descriptive statistical analysis.

Keywords: Academic reading � Students � Preferences � Paper materials �
Electronic materials � Slovenia

1 Introduction

In recent years we have seen many common beliefs and observations by university
teachers that students increasingly use digital devices and digital resources in their
study-related activities. Concerns are that digital media are about to prevail over tra-
ditional ones in all areas of life, including study. The question is how these develop-
ments might (or will) influence the organization of academic institutions as a whole,
and academic libraries as the traditional main providers of study materials. Another
question is whether or not these are actually serious concerns.

Several studies of students’ reading format preferences show that most of them still
prefer print format over digital for their academic readings. They feel their comprehen-
sion and retention are greater when they read their assignments in print, but they like the
convenience and accessibility of electronic resources. This debate has relevance for:

• Academic libraries which provide resources to students, but are struggling to find a
balance of electronic and print items in their collections, and a balance between
traditional and digital services

• Teachers and instructors who wish to make academic readings as accessible as
possible, but question the pedagogical effectiveness of digital format.

© Springer International Publishing Switzerland 2015
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2 Current State of Research

In the first part of this section we cover the findings related to reading comprehension
and quality of learning in regard to the format of the material. Most studies showed that
print materials are most efficient for deep understanding and learning while digital
materials can be better for quick scanning, browsing and superficial reading tasks (for
example when getting acquainted with a certain topic) [1–8]. Ackerman and Goldsmith
[4] summarize reasons greater comprehension with print as: reading digital materials
presents greater cognitive load for the reader, more commonly causes difficulties with
concentration, orientation, remembering, and knowledge construction, gives more
options for distractions, is more demanding for the eyes, does not offer the tactile aspect
e.g. of flipping the pages, is more difficult to be annotated. Thayer et al. [9] found that
electronic readings supported receptive reading, which means reading a text from
beginning to end without a critical approach, taking notes, or interrupting one’s train of
thought. Responsive reading is more common with print material. Some studies show
no differences in reading comprehension and retention between digital and print
materials (see for example [10, 11] or that younger students (such as undergraduates or
high school students) showed stronger preference for digital format and perhaps better
retention and comprehension [12, 13]. The reasons for this which are given by the
authors are: reading digital materials presents greater cognitive load for the reader,
more commonly causes difficulties with concentration, orientation, remembering, and
knowledge construction, gives more options for distractions, is more demanding for the
eyes, does not offer the tactile aspect e.g. of flipping the pages, is more difficult to be
annotated [13, 14, 8].

The second issue is students’ preferences regarding the format of reading material.
Quite surprisingly, studies showed that the common belief of which we spoke in the
introduction, namely that everything seems to be leading in the digital direction, seems
to be false. Studies showed that for intense study which includes gaining deep
understanding most students still prefer materials on paper. They do, however, value
the effectiveness of digital information tools which make easier access and searching,
but emphasize that intense reading requires print materials. This was found in
numerous studies over the last two decades. Dilevko and Gottlieb [15] found that
students believed print books to be more reliable, better for gaining an insight and
understanding and are as such more useful for high-quality academic work; they are
also too long to be read online. Digital resources were associated with “getting things
done quickly and easily” (pp. 391), thus clearly showing an example of the Zipf’s
Principle of least effort [16], and also with shorter, sometimes non-academic, materials.
For example, early studies by Liew et al. [17] and Sathe et al. [18] found that students
prefer electronic journals over print journals. Similarly, Corlett-Rivera and Hackman
[19] identified paper preferences with academic books and digital preferences with
proceedings and reference works, while Foasberg [20] showed that students read
digitally short non-academic texts. Some studies (e.g. [21]) found preference differ-
ences between students of different disciplines. Another recurring issue is that students
use digital paths for searching and accessing the materials but then often print them out
for reading [21, 22, 5–8]. Mizrachi [8] also investigated students’ attitude towards
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highlighting and annotating and found it to be more linked to print materials. She
concludes that this feature will probably need to be improved in electronic materials
before it becomes more popular. Quayyum [24] confirmed that students had difficulties
using the interface to annotate documents and complained that this method did not
support critical thinking and elaborated reading. Therefore it seems that format pref-
erences are affected by many factors, such as convenience, purpose, available
time/urgency, price, environmental awareness, length of material, accessibility, weight
[23, 8]. We have not found studies which investigate the influence of language of the
material.

3 Scope of the Study

3.1 Research Problem and Research Questions

In this study we would like to investigate the student preferences of academic readings
regarding format of material (print or electronic) and factors which impact these
preferences and behaviour. The study in Slovenia is a part of international study in
different countries (Europe, Middle East, Asia, USA, Australia) with the aim to pro-
duce comparative results, to see whether students’ reading format preferences vary or
maintain consistent across multi-national student populations (Mizrachi, 2015b).
Another motivation is that most research previously published on this topic was per-
formed in English speaking environments. According to this, the research questions
were as follows:

The main research question was: What are students’ format preferences when
engaging with their academic readings?

And related questions were: What factors impact students’ preferences with aca-
demic readings? and How do these factors impact students’ behaviours?

3.2 Methodology and Sample

We included students of different disciplines and levels and with different Information
Communication Technologies (ICT) inclusion and use from three public universities
(University of Ljubljana, University of Primorska, and University of Maribor). Par-
ticipants were: 147 students were from 1st level of Bologna study, 69 students from 2nd

level Bologna study and 20 students from doctoral level. There were 140 female
students and 120 male. They were from different fields of study: Library and Infor-
mation Science and Book studies (38), Translating (42), Psychology (28), Geography
(16), Engineering (104) and Design (16).

Like all participating countries, we used an online survey with 25 questions, 17 of
them with Likert-scale. It focused on different aspects of academic reading formats:

• reading format preferences,
• behaviours and attitudes,
• devices used to read electronic texts,
• a prompt for open-ended responses or comments.
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Six demographic questions were applied as well: gender, age, level of Bologna
study, a field or discipline, and visual or other limitations.

The survey in Slovenia was opened from 11 March till 13th May 2015. Results
were obtained with descriptive statistical analysis.

4 Results and Discussion

We will present the results and discussion in 6 different sections:

1. Preferences regarding course material
2. Preferences regarding electronic textbooks and electronic devices
3. Role of language on print and electronic academic readings
4. Behaviours of changing academic readings’ original format
5. Highlighting and notating academic readings
6. Learning aspects of different formats of academic readings (remembering, focusing

and reviewing)

4.1 Preferences Regarding Course Material

Students confirmed that they prefer print material when they have to read academic texts
(Fig. 1). They agree when asked about print materials and disagree when asked about the
digital course readings. The percentage of those who cannot decide on print or electronic
material is quite low. This prevalence was confirmed in other studies as well whichmeans
that in this respect Slovenian students do not differ from students in other countries.

4.2 Preferences Regarding Electronic Textbooks and Device Preferences

Most of students do not prefer to read electronic textbooks for study purposes (Fig. 2);
43 % disagree and more than one third strongly disagree (35 %). But if they do read
electronic textbooks they do this predominately on laptop (78 %) and desktop com-
puters (41 %). One third of students use smartphones and 15 % tablets.

Fig. 1. Students’ preferences regarding course material
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4.3 Role of Language of Print and Electronic Academic Readings

Results also show that language (native or foreign) is not an important factor in reading
electronic academic material. They prefer to have print material in native and foreign
language as well (Fig. 3). We assume that the students may have the feeling of knowing
the foreign language (which is predominantly English) well enough that this does not
pose a problem for them. In the future it would be interesting to investigate their
understanding and retention when reading foreign language texts; for now we do not
have any results to compare our findings with. It is, however, known that Slovenian
schools put quite a lot of emphasis on teaching foreign languages, which may have
some influence on student learning.

4.4 Students’ Intentions of Academic Readings’ Transformation

Students are not willing to transform print material into electronic, but they are willing
to print electronic material (Fig. 4). Previous research confirmed that the use of aca-
demic readings is related to different factors. One explanation offered in the literature is
that print texts enable the students to focus on the text itself while electronic materials
include many disturbing factors. Another one could point out an absence of digital
skills among students.

Fig. 2. Students’ preferences regarding electronic textbooks

Fig. 3. A role of language in format of academic readings
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4.5 Highlighting and Notating Academic Readings

There is a big difference between print and electronic materials in highlighting and
notating behaviours (Fig. 5). Students use these techniques when the readings are print;
but if they are electronic, they are not willing to annotate and highlight them. This
means that academic study should also develop skills which would enable students to
utilize a more active approach to reading academic texts. This would help them become
more efficient also in searching and retrieval and in evaluating their resources. There is
also the need for technical skills which would help students make more use of their
electronic materials, which is related to digital literacy as mentioned before (4.4).

4.6 Learning Aspects of Different Formats of Academic Readings
(Remembering, Focusing and Reviewing)

Students believe that print academic readings are more effective in the sense of
remembering and focusing on materials, and they are more willing to review materials
again if they are printed (Fig. 6). They strongly agree that focusing when using print

Fig. 4. Students’ intentions to transform academic reading into another format

Fig. 5. Students’ highlighting and notating academic readings regarding format
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materials is really better than when they have electronic versions. This finding is also
similar to the findings of other studies.

5 Conclusions

In viewing the results of our study we followed two directions: firstly we looked at the
primary aim of the study, preferences and use of print versus electronic papers. Here it
is obvious that Slovenian students do not differ much from students in other countries,
as it is shown in many studies. It was confirmed that most students prefer print format
over digital for academic reading. We also found that when students use electronic
documents, they mainly read them on laptop or desktop computers, and one third of
them use smartphones. They do not find it convenient to read documents in digital
format; they mostly print them even when they are less than 7 pages). We also found
that the language does not play an important role in the choice of format, which has
certain implications for further studies. While the students often print electronic
materials, they do not choose to digitize print materials.

The other viewpoint of the results is to look at what they mean for the learning
process and for all the participating stakeholders. As it is obvious that print material is
more convenient for students to highlight and notate, and that there are only some
students who find highlighting and notating useful and easy with electronic documents.
This has many implications for the organization and various emphases of contemporary
study practices. Students also strongly confirmed that it is easier for them to remember,
focus and review material when it is printed, which is another clue for the university
community.

As such, our results have implications for both, academic libraries and academic
teachers and instructors. It is important for the libraries to know that print materials are
still very important for academic readings and that students prefer print material for

Fig. 6. Learning aspects of different formats of academic readings: remember, focus and review
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academic readings more than electronic ones. Therefore, a carefully planned and
thought over balance between print and electronic materials and services is still needed.
Another opportunity for the library is teaching students to deal with this balance,
preferably in collaboration with the teachers. As we know, an entire generation is
growing up with new technology and is likely to have different expectations and
preferences toward the choice of print and digital materials and consequently use of
digital or traditional libraries. Studies are needed to follow students’ perception and
preferences toward digital and print material.

Teachers and instructors may also find it interesting that students’ learning mate-
rials are still print ones. This result can be explained in a few ways: students are used to
print materials and do not have enough experience with electronic materials in a
learning context. This brings the need that academic study also incorporates teaching
learning strategies and metacognitive approaches with electronic academic readings.
Future studies should investigate learning results in more details, like remembering,
understanding, analyzing, synthesizing and evaluating in relation to digital and print
academic readings. Metacognitive skills, like awareness, applying and evaluating in a
context of academic reading materials should be thought more systematically with the
aim to support and develop students’ competences for lifelong learning.

Our results are not only interesting within the boundaries of Slovenia and its
academic study; they will no doubt be interesting when compared with the findings of
the other countries which participate in this large international study.
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Abstract. This paper presents and discusses data from a survey on students’
reading format preferences and behavior considering digital or print options.
The questionnaire was administered in Polytechnic Institute of Porto, Portugal,
and 262 complete answers were gathered, mainly from undergraduates. The
analysis of the results will be contextualized on a literature review concerning
youngsters’ reading format preferences. The importance of language and text
dimension to determine the preference format is discussed. Format influence in
the students reading behavior, including aspects such as ability to remember,
opinions on access convenience, active engagement with the text by high-
lighting and annotating, and ability to review and concentrate on the text will be
analyzed.

Keywords: Academic reading � Print reading � Digital reading � College
students � Portugal

1 Introduction

Digital reading has invaded our daily life. It is common sense that young people prefer
technological devices to access any text content: the print format has its days numbered
especially for the so called Google generation. These assumptions are reinforced by the
common idea that new generations use electronic devices in optimal ways for any task
they have to perform. However, scientific studies show that this pattern needs a more
accurate analysis and comprehension. Grounded on a literature review, my paper will
present Portuguese data from a survey on aspects that influence students’ reading
preferences and behavior with print and digital formats.

2 Literature Review

Academic learning is deeply rooted on reading. As reading moves from an exclusive
print format, its context for centuries, to digital format, still in its infancy, ICT presents
new features for the personal reading experience.

Mangen et al. [1] performed a study with 72 students with ages ranging between 15
and 16 years old from two schools in Norway. The participants read one of two texts,
one narrative and one expository text, of 1400–2000 words and graphical and/or
pictorial illustrations. The students were randomized into two groups: the first one read
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the texts on print and the other one read it digitally. Authors intended to measure, in a
learning situation, if students’ reading comprehension was impacted by print or digital
format. Findings show that subjects who read the texts on print format scored signif-
icantly better on a reading comprehension test than subjects who read the texts digi-
tally. Despite the fact that they are digital natives embedded in the use of electronic
devices, they demonstrated better skills using a paper format.

Woody et al. reported that young adults focused better on content through in-depth
reading of text [2]. The ninety-nine participants in their study, with a mean age of 19
years, stated that they were more likely to read captions and charts in print books rather
than in e-books and that they experienced greater satisfaction with print books. They
stressed the fact that, for learning purposes, even e-books users still preferred print text
and that, overall, undergraduate students seem to have aversion to e-books. This
preference for printed books occurs regardless of gender, computer usage rates, or prior
comfort with computers.

According to Liu [3], within the academic context, electronic sources are more
frequently used than print sources with some variations among different disciplines.
However, the frequency of printing electronic documents is similar across disciplines
and is always around 80 %. Liu concluded that this reinforces the pattern found in other
studies where respondents consistently reported their preference to printing digital
documents for reading purposes. Ji et al. [4] found that a majority of students presented
a slight preference for electronically supplied readings especially when they are sup-
plied free of charge. However, a large majority of students in their study believed that
they generally study more and learn better using printed resources. This can explain
that, for students, self-printing/binding is justified because they believe that they learn
more using print resources.

On the contrary, Rockinson-Szapkiw et al. [5] conducted a study where they
demonstrated that e-textbook is as effective for learning as the traditional textbook.
They found that students who choose e-textbooks have significantly higher perceived
learning skills than students who choose to use print textbooks. Since cognitive
learning seems to be the same in printed text or via an e-reader or tablet, e-textbooks
are a supportive option for university students. However, students using e-textbooks
have higher perceived psychomotor and affective learning skills than students who
choose to use print textbooks.

These findings are confirmed by current research [6] on e-book reading devices that
offers new possibilities in the field of reading. Due to innovation in the characteristics
of new generation of electronic devices, such as displays based on e-ink technology
with properties similar to printed paper and not active LCD displays, the reading
experience tends to be not so different in print or electronic format. With a sample of
ten participants with ages ranging between 16 to 72 years old and using eye-tracking
methodology, Siegenthaler et al. [6] concluded that reading behavior on e-readers is
very similar to the reading behavior on print. Participants were required to read six
pages of a novel on five e-readers and one classic paper book, reading one page per
device. Data analysis shows that eye movements using i-ink displays are very similar to
the reading behavior for print format. Significant differences were found in fixation
durations with participants having longer fixations when reading the printed book.
Longer time fixation can be taken as empirical evidence that the reader has problems in

Students’ Reading Behavior: Digital vs. Print Preferences 437



extracting information from the content. The possibility of choosing the letter font size
on e-readers can improve legibility and explain less time fixation. It seems that features
of future generations of reading’s devices can improve comfort reading and compre-
hension that are reinforced by familiarity with the device [7, 8].

Reading and comprehension are fundamental pillars that support information lit-
eracy skills. My paper will present an investigation about print and digital influence on
reading and comprehension among students, mainly undergraduate, from Portugal.
This complements previous work [9] on information behavior and information literacy
skills of Portuguese undergraduates allowing a better knowledge and understanding of
the national reality and also an international comparison.

3 Methodology and Sample

The current research follows the work of Mizrachi [10, 11]. I intended to gather data at
an international level on the format preference for class readings– electronic or print–
and the reading behaviors of students from all levels (bachelors, master or PhD) and in
all disciplines. The aim of the research is to find out What are students’ format
preferences when engaging with their academic readings? What factors impact their
preferences and behavior? and How do these factors impact their behaviors?

In this paper I present the Portuguese results. I collected data with an adaptation of
the Academic Reading Questionnaire previously created by Mizrachi [10, 11], that
consists of 14 Likert-style statements regarding the format influence in students’
reading behavior with learning purposes and additional questions to gather demo-
graphic information. This matrix was adapted to a multi-national study and a ques-
tionnaire including 24 questions was created. Six questions gather demographic
information (sex, age, year of study, major of study, and personal limitations that may
impact format preferences); 17 questions focus on reading format preferences,
behaviors that reflect those preferences and learning engagement; and one open
question was provided for comments.

An online survey was created on LimeSurvey, and sent to students from
Polytechnic Institute of Porto, Portugal. The survey was available from March, 23rd to
June, 16th 2015. I sent emails directly to the students of one of the Polytechnic Institute
of Porto schools and I requested the help of the schools’ administrations in adminis-
tering the surveys to students at the six other schools. The questionnaire was opened
585 times and 262 students completed the survey. The data gathered show an inter-
esting picture of the sample that can be further enhanced with new data collection.

Of the 262 completed questionnaires, 42.75 % were answered by females and
57.25 % by male. The mean age was 25.42 years (st. dev.7.89): 39.69 % were between
18–21 years, 30.53 % between 22–25 years, 19.08 % between 26–35 years, 7.25 %
between 36–45 years, and 3.44 % were over 46 years. The great majority (72.52 %)
were undergraduate students, 24.81 % were master’s students, 0.38 % were PhD
students and 2.29 % were in other status categories.
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4 Results and Discussion

I will present findings on reading format choices and discuss whether students preferred
electronic or print textbooks; if they print course readings to read them; and if the
language of the text had any influence on the decision to printing the resources or not.
I also analyzed data from self-reported opinions on focus and remembering and atti-
tudes like highlighting, annotation, and re-reading, as signals of appropriation of the
text and learning.

4.1 Format and Reading Preferences

Textbooks are an important resource for course study and in some areas they are the
main information source. So, it is very significant that only 16.03 % of the sample
agreed or strongly agreed that they preferred electronic textbooks over print textbooks
as shown in Table 1. On the other hand, a majority of 66.80 % strongly disagreed or
disagreed with this statement. A minority of 17.18 % neither agreed nor disagreed,
being what we can call format agnostic. On the comments, one student mentioned that
he/she preferred the print version because of better manual handling.

These results are consistent with the choices regarding the statement, “I prefer to
print out course readings rather than read them electronically” seen in Table 2. Almost
53.00 % agree or strongly agree, while 30.54 % strongly disagree or disagree, and
16.79 % neither agree nor disagree.

Comments to this question mainly refer to the advantages of digital format
including the use of the find option to make a selected reading, ecological arguments,

Table 1. I prefer electronic textbooks over print textbooks (Q10)

n %

Strongly disagree 52 19.85
Disagree 123 46.95
Neither agree or disagree 45 17.18
Agree 26 9.92
Strongly agree 16 6.11

Table 2. I prefer to print out my course readings rather than read them electronically (Q5)

n %

Strongly disagree 29 11.07
Disagree 51 19.47
Neither agree or disagree 44 16.79
Agree 96 36.64
Strongly agree 42 16.03
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and cost issues. One individual explained that it is uncomfortable to read on the
pc/laptop but since he/she bought a tablet to read technical books, printing course
readings is no longer an option. Those who prefer to print, argue with the length of the
document and that they make a more accurate reading when they use paper format.

The length of the text seems to influence the reading preferences, especially when
students have to read larger documents, as shown in Table 3. If they have an assigned
reading of seven or more pages, they tend to choose reading it in print: 67.18 % agreed
or strongly agreed with the statement “if an assigned reading is 7 pages or more, I
prefer to read it in print”. Only 16.41 % strongly disagreed or disagreed with that with
16.41 % seeming to be indifferent. To justify the print option, students argued that
taking notes is easier in paper and it is better to have an overall idea of the content.
Some students were careful to explain that it depended on the document subject or
usefulness. The eye strain and fatigue can justify the answers because the reading of
digital documents is more demanding from an optical perspective. So, for longer
documents students prefer print format which is more comfortable for the eyes.

However, it should be noted that for shorter documents the sample did not have a
clear preference for printed or digital format. In fact, when they had to make a choice
regarding the statement, “if an assigned reading is less than 7 pages, I prefer to read it
electronically,” the percentages are almost equally split as shown in Table 4. Slightly
more strongly disagreed or disagreed (35.88 %), while 32.44 % neither agreed nor
disagreed, and 31.68 % agreed or strongly agreed, as noted in Table 4. Some of the
comments explain that it is easy to read short texts on a digital version and it is not
difficult to handle it in the pc/laptop. One student said that it is an option to save paper
and ink. Anyway, it also depends on the content of the document but some of them
stressed that they print the most important readings.

Table 3. If an assigned reading is 7 pages or more, I prefer to read it in print (Q4)

n %

Strongly disagree 14 5.34
Disagree 29 11.07
Neither agree or disagree 43 16.41
Agree 100 38.17
Strongly agree 76 29.01

Table 4. If an assigned reading is less than 7 pages, I prefer to read it electronically (Q8)

n %

Strongly disagree 16 5.86
Disagree 78 28.57
Neither agree or disagree 87 31.87
Agree 63 23.08
Strongly agree 21 7.69
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Tables 5 and 6 indicate that the language of the resource seems to have some
influence on the choice between digital or print format but it is not possible to find a
strong tendency. Anyway, students show an overall preference for printed material.
One third of the students (33.97 %) neither agrees nor disagrees about the statement “I
prefer to read course readings which are in my native language electronically rather
than in print,” 40.46 % strongly disagree or disagree, and 25.57 % agree or strongly
agree with that. Moreover, the comments stress that language is not a reason to choose
between print or digital resources: “The language issue is indifferent to my preference”;
“There is definitely a difference between digital and printed form but it is not the
language”; “The language does not condition my reading, either in Portuguese or
another language I prefer printed material.”

This point of view, that format preference does not depend on language, is rein-
forced by data from Table 6. When asked if they prefer to read foreign language
resources in print rather than electronically, students were divided in three almost equal
groups: 32.44 % strongly disagree or disagree; 35.88 % neither agree nor disagree, and
31.68 % agree or strongly agree. So for only on third of students was the language a
relevant factor in choosing the format of the resource.

The comments that support their foreign language reading are: “In foreign language
or in Portuguese”; “I disagree with the preference for languages because whatever they
may be in Portuguese or English” “Whatever the language I prefer printed”; and, “No
matter the language, it is the same logic”.

Table 6. I prefer reading foreign language material in print than electronic (Q15)

n %

Strongly disagree 24 9.16
Disagree 61 23.28
Neither agree or disagree 94 35.88
Agree 54 20.61
Strongly agree 29 11.07
Comments 11 4.20

Table 5. I prefer to read course readings which are in my native language electronically rather
than print (Q14)

n %

Strongly disagree 29 11.07
Disagree 77 29.39
Neither agree or disagree 89 33.97
Agree 47 17.94
Strongly agree 20 7.63
Comments 12 4.58
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4.2 Appropriation of the Text and Learning

Questions 7 and 11 (Table 7) inquired about students’ highlighting and annotation,
re-reading practices, focus, and remembering feelings about printed and electronic
format. These are important issues for text assimilation because understanding, and
summarizing are the basis for personal knowledge creation.

A majority of students (80.91 %) agreed or strongly agreed with the statement. “I
usually highlight and notate my printed course readings.” On the contrary, only
16.79 % agreed or strongly agreed with the same behavior regarding electronic read-
ings. In fact, most of them answered that they strongly disagreed or disagreed with the
statement, “I usually highlight and annotate my electronic readings”.

Regarding the habit of highlighting and annotating, format has a big influence and,
despite the fact that we are dealing with a generation that uses electronic devices,
printed materials seemed to have a fundamental component to the appropriation of the
text and, consequently, to deeper learning.

On the comments, students explain why they felt that the use of printed resources is
important: “It helps to summarize what is most relevant”; “Underline and annotate
facilitates the understanding of ideas”; “It will be easier to remember what I consider
important”; “For memorizing, it is easier to underline and write notes in the printed
sheets.” On the other hand, students also try to explain why they tend not to underline
and annotate on an electronic resource: “Personally I do not consider it practical”;
“Only few software do that and this technique is little known”; “Usually I do not
annotate in digital format but I do it on printed resources”; “Only those who have an
advanced tablet can take notes”.

Students seemed to value printed format because they could handle it in an easy
manner when they wanted to make comments or underline some ideas of the text. The
technique is simple and do not require any special effort or technology. According to
the comments, the fact that the content is in digital or print format determines the
appropriation of the text and that physical and intellectual appropriation occur better
and deeply with print.

Table 7. I usually highlight and notate

Printed
format
(Q7)

Electronic
format
(Q11)

n % n %

Strongly disagree 9 3.44 65 24.81
Disagree 16 6.11 117 44.66
Neither agree or disagree 25 9.54 36 13.74
Agree 120 45.80 38 14.50
Strongly agree 92 35.11 6 2.29
Comments 11 4.20 6 2.29
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When students annotate and highlight print, this type of “physical” appropriation of
the text helps them sustain their focus. According to data shown in Table 8, three
fourths (79.39 %) of the students agreed or strongly agreed with the comment, “I can
focus on the material better when I read it in print.” The fact that only 11.83 % neither
agreed nor disagreed indicated that students were aware that format influenced the
reading behavior and that horizontal and sequential reading, typical of printed format,
influenced their focus capability. The focus difficulty can also be explained by the fact
that on electronic devices students have greater tendency to multitask, combining study
readings with other activities (e.g. listening music, chat, and leisure reading). As
Margolin et al. [8] noted, distraction may influence comprehension, reducing individual
available working memory capacity, thus affecting negatively the mental representation
of the text. In their comments some students stressed that they had the same ability to
focus despite the format: “Both in print or digital, I can have the same concentration”
and “It is not a matter of concentration, but because it helps taking notes and underline
the most important.” On the contrary, one student said “I prefer to read texts in print for
better understanding and memorization” and another one stated “I prefer in print
version for better handling.”

A sign of engagement with the text is their attitudes toward reviewing. This
re-reading capacity enables new forms of understanding and remembering. For a
majority of the students, format influenced their personal relation with the text as
72.51 % of them agreed or strongly agreed with the statement, “I am more likely to
review my course readings (after I’ve read them at least once) when they are in print.”
Only 16.8 % stated that they strongly disagreed or disagreed with the sentence and
10.69 % neither agreed nor disagreed. One of the most important features of digital
resources is their easy access almost everywhere at any time as long as one has the
adequate device and internet. However, this does not seem to favor repeated access to
course readings. So, the easy physical access, facilitated by technology, does not
determine the repeated intellectual access, since printed format is preferred for repeated
reading. These results are congruent with Ji et al. [4] who found out that about two
thirds of the respondents on their research printed at least some readings and that there
is a pattern of printing for later reading (Table 9).

Table 8. I can focus on the material better when I read it in print (Q12)

n %

Strongly disagree 6 2.29
Disagree 17 6.49
Neither agree or disagree 31 11.83
Agree 123 46.95
Strongly agree 85 32.44
Comments 4 1.53
Agree 112 42.75
Strongly agree 86 32.82
Comments 22 8.40
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As Table 10 illustrates, the students’ ability to remember was also related to
resource format. A majority of students felt that the print format was more suitable for
guaranteeing their ability to remember, since 75.57 % agreed or strongly agreed with
the statement, “I remember information from my course readings best when I read them
from printed pages.” On the other hand, only 9.16 % strongly disagreed or disagreed
with that and 15.27 % neither agreed nor disagreed. The need for scrolling and the lack
of spatiotemporal markers seem to make memorization harder. The presentation format
determine memory level as reading on computer screens is associated with episodic
memory and paper triggers a semantic memory [1].

5 Conclusions

I analyzed and discussed students’ auto-related perceptions and preferences about
reading and format preferences. Accordingly, we can make some assumptions based on
these results. Students did not show an exclusive preference for electronic textbooks.
Printing out course readings was an option for a great number of students, especially if
it is a longer text of more than seven pages. Language content did not seem to influence
that preference. Highlighting and annotation practices were more related with print and
students felt they focus better on this traditional format, which also seemed to enhance
a review attitude and favored memorization.

Even if they preferred to read print format, respondents seemed to desire using a
mix of print and digital resources. Thus, print and digital format are complementary
and the characteristics of each one enhance their mutual use. Thinking that digital
format simply excludes printing is too simplistic. As Liu [3] states, users desire an

Table 9. I am more likely to review my course readings (after I’ve read them at least once) when
they are in print (Q12)

n %

Strongly disagree 15 5.73
Disagree 29 11.07
Neither agree or disagree 28 10.69
Agree 116 44.27
Strongly agree 74 28.24
Comments 6 2.29

Table 10. I remember information from my course readings best when I read them from printed
pages

n %

Strongly disagree 11 4.20
Disagree 13 4.96
Neither agree or disagree 40 15.27
Agree 112 42.75
Strongly agree 86 32.82
Comments 22 8.40
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hybrid information environment, combining digital and print, where they could choose
according to situational factors. According to Foasberg [12], students found electronic
media convenient especially for shorter and non-academic reading and they preferred
print for academic reading because they engage with the text more deeply. That is,
students perceived print as more suitable for successful learning. Portuguese results
from our survey seemed to be congruent with these findings.

In this study, we made no difference between digital resources. These resources can
be linear text, as in pdf format, or interactive combining text, audio, photograph or film,
allowing or not interaction between user and content. If students prefer to print their
academic materials it could mean that resources apply an analogical pattern in digital
context. Further studies can enhance this issue, specifying the characteristics of the
digital content, allowing understanding if the structure of the content, in educational
context, influences reading and information behaviors of individuals.

Issues related to the use of electronic text as educational tools need to be deeply
studied, especially in the Portuguese context.

References

1. Mangen, A., Walgermo, B.R., Brønnick, K.: Reading linear texts on paper versus computer
screen: effects on reading comprehension. Int. J. Educ. Res. 58, 61–68 (2013)

2. Woody, W.D., Daniel, D.B., Baker, C.A.: E-books or textbooks: students prefer textbooks.
Comput. Educ. 55(3), 945–948 (2010)

3. Liu, Z.: Print vs. electronic resources: a study of user perceptions, preferences, and use. Inf.
Process. Manage. 42(2), 583–592 (2006)

4. Ji, S.W., Michaels, S., Waterman, D.: Print vs. electronic readings in college courses:
cost-efficiency and perceived learning. Internet Higher Educ. 21, 17–24 (2014)

5. Rockinson-Szapkiw, A.J., Courduff, J., Carter, K., Bennett, D.: Electronic versus traditional
print textbooks: a comparison study on the influence of university students’ learning.
Comput. Educ. 63, 259–266 (2013)

6. Siegenthaler, E., Wurtz, P., Bergamin, P., Groner, R.: comparing reading processes on e-ink
displays and print. Displays 32(5), 268–273 (2011)

7. Chen, G., Cheng, W., Chang, T.-W., Zheng, X., Huang, R.: A comparison of reading com
prehension across paper, computer screens, and tablets: does tablet familiarity matter?
J. Comput. Educ. 1(2–3), 213–225 (2014)

8. Margolin, S.J., Driscoll, C., Toland, M.J., Kegler, J.L.: E-readers, computer screens, or
paper: does reading comprehension change across media platforms? Applied Cogn. Psychol.
27(4), 512–519 (2013)

9. Terra, A.L.: Information literacy skills of Portuguese LIS students: some topics on
evaluation of resources credibility. In: Kurbanoğlu, S., Špiranec, S., Grassian, E., Mizrachi,
D., Catts, R. (eds.) ECIL 2014. CCIS, vol. 492, pp. 752–762. Springer, Heidelberg (2014)

10. Mizrachi, D.: Online or print: which do students prefer? In: Kurbanoğlu, S., Špiranec, S.,
Grassian, E., Mizrachi, D., Catts, R. (eds.) ECIL 2014. CCIS, vol. 492, pp. 733–742.
Springer, Heidelberg (2014)

11. Mizrachi, D.: Undergraduates’ academic reading format preferences and behaviors. J. Acad.
Librarianship 43(3), 301–311 (2015)

12. Foasberg, N.M.: Student reading practices in print and electronic media. Coll. Res. Libr. 75
(5), 705–723 (2014)

Students’ Reading Behavior: Digital vs. Print Preferences 445



Reading Format Preferences of Finnish
University Students

Terttu Kortelainen(&)

Faculty of Humanities/Information Studies,
University of Oulu, P.O. Box 1000, 90014 Oulu, Finland

terttu.kortelainen@oulu.fi

Abstract. The reading format preferences of Finnish university students were
studied as part of an international research project. The research material was
compiled by a web based questionnaire sent to 18 universities in Finland and
over 600 completed questionnaires were received. Printed class readings were
preferred by a clear majority of informants, especially if the texts are long.
However, only less than half of the informants would want all course materials
in print format, often due to ecological reasons. Moreover, electronic publica-
tions are easy to store on a computer, and there is also a minority preferring
electronic format, especially among students of technology. In most cases also
informants with visual limitation preferred printed format to electronic, sug-
gesting to the need for further develop the latter group.

Keywords: Reading format preferences � Electronic publications � University
students

1 Introduction

The question of publishing format concerns not only authors but also readers, faculties,
and libraries. Electronic publications are often easy to deliver and access. They can
include links to reference material, and it is easy to store them on computer. According
to previous studies, students do not oppose digital journals but, after years of growth,
sales and use of e-books [1, 2] are stagnating [3].

Since 1999, university and other libraries in Finland have had a joint consortium,
FinELib (Finnish Electronic Library), to acquire electronic resources centrally [4].
Simultaneously, printed collections of, especially scientific journals have been reduced,
while the collections of e-books are growing. To some degree this development is in
contradiction with the format preferences of students. Previous studies in Finland have
focused on the impact of digital technologies on reading and writing [5], the use of
electronic journals, and impact of the FinELib [6, 7]. However, research of students’
reading format preferences, covering most Finnish universities, has not previously been
done.

The purpose of my paper is to investigate Finnish university students’ format
preferences for class readings, electronic or print. The study is part of a multi-national
research project, the joint results of which have not yet been published. The survey
instrument was been prepared by Dr. Diane Mizrachi from the University of California,
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Los Angeles [8]. The survey includes questions concerning convenience of reading
electronically or in print, in which format it is easier to focus, and the informants’
visual limitations and their influence on format preferences.

The aim of this study is to answer the following research questions:

1. Do Finnish university students prefer electronic or print format in course readings?
2. How do students justify their format preferences?
3. Do format preferences of visually impaired students differ from those of other

students?

2 Theoretical Background

Print and electronic media compete for students’ attention and students consume more
time in interaction with new web based media than reading [9]. Electronic media are
often easy to access, are searchable, and students are familiar with using computers and
e-reading devices [10]. More than half (52 %) of students in Lincoln’s research read
articles on a computer although more than third of them (38 %) printed them before
reading and almost an equal proportion (34 %) read photocopies of printed articles or
printed versions of journals (27 %) [11]. Printed books are better for learning [1, 12],
when reading for a child or sharing books with other people, whereas electronic books
are better while travelling, for having a wide selection of books to choose from, and for
getting a book quickly [13]. In spite of these advantages, earlier studies agree that
students prefer to read academic materials “ink-on-paper,” especially longer texts [1, 7,
9]. In Hartell’s and Cheek’s study, print books satisfied readers’ needs much or more
than the other formats [14]. An e-book causes significantly more eye fatigue and its
reading efficiency is lower than that of a conventional book [15]. However, according
to Mizrachi [8] we cannot assume that the current situation will remain unchanged. We
may be experiencing an evolutionary transition leading to a situation where both for-
mats support learning equally.

Several factors influence reading preferences: availability of print version, price of
printing, time factors, and desired outcomes of the assigned task [1, 8], whereas gender
does not effect this and previous experience with e-books does not increase preference
for them [1]. Reasons for preferring print versions include factors such as less eyestrain
and fatigue, the tactile aspects of holding and a printed work, better concentration, and
the possibility to highlight and annotate the text. Especially longer texts are preferred to
read in print, while the views vary for shorter texts [13].

Different formats designed for visually impaired readers have been studied [16], as
well as the impact of reading for them [17], but do not present much research about
their reading format preferences.

3 Research Methods and Material

I sent a web questionnaire concerning university students’ reading format preferences
by LimeSurvey to 18 Finnish university libraries that were asked to forward it to their
students in March 2015. The questionnaire was opened 1,534 times and completed 668
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times. The number of answers concerning each question varies. Nevertheless, there
were about 500 informants answering each question. Since the students represented
different subject disciplines, their responses can be regarded as representative. In
Finland there are 169 000 university students [18], so there is about one informant per
every 300 students. The informants over 130 main subjects indicated that they repre-
sented several different universities although the questionnaire does not provide an
identification of the home university of the student.

I analyzed the data statistically with the IBM SPSS Statistics Data Editor, which
produced diagrams and tables. Informants were given the option to provide comment
and some questions received more than a hundred comments. I studied their contents
qualitatively and used these results to enlighten in detail the quantitative results.

4 Results

The 668 informants represented a rich variety of major subjects: 287 (43 %) repre-
sented social sciences, 142 (22 %) medical or nursing sciences, 95 (14 %) technology,
74 (11 %) sciences, and 70 (10 %) humanities. Seventy one percent of the informants
were women and 29 % were men. Half of the informants were younger than 26 years
and 70 % of the informants were younger than 31 years.

More than half of the informants used a desktop or laptop computer to read elec-
tronic course materials about 20 % used an iPad or Tablet and equally as many also
mentioned a phone. The students chose several options, when needed. The choice of
the 53 informants with a visual limitation was nearly the same as that of others. The
visually impaired did not use dedicated e-readers. They more often used audio appli-
cations and some answered that they do not read course materials electronically.

A great majority (78 %) of the informants could focus on material better when they
read it in print (8 % disagreed; 14 % were neutral, as shown in Table 1). A slight
exception to this were students of technology; 13 % of whom disagreed or strongly
disagreed with the statement, I can focus on the material better when I read it in print.
In all other disciplines this proposition was clearly less than 10 %. If an assigned

Table 1. Focusing on the material

Statement: I can focus on the material better when I read it in print
Major
subject

Strongly
disagree

Disagree Neither agree nor
disagree

Agree Strongly
agree

Total

Medicine,
nursing

2 8 27 47 58 142

Sciences 1 3 12 24 34 74
Social
sciences

7 15 32 84 149 287

Humanities 2 4 4 20 40 70
Technology 5 7 15 29 39 95
Total 17 37 90 204 320 668
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reading is fewer than seven pages, a third of informants preferred to read it electron-
ically, another third disagreed with this, and the rest (32 %) neither agreed nor dis-
agreed. Respondents added 68 written comments in which they described how they got
lost on the web, went to other websites, or read Facebook when reading online.
However, several commentators focused equally well on any format; what mattered to
them was the content of the text. Still another theme was that a printed text made it is
easier to perceive the entirety of the text, in other words, to see “how far” the reader had
gotten.

“I can be absorbed in a concrete, tangible text that I can feel spatially, it captures my attention.
A digital one makes me squirm for uncomfortableness, wanting to run away and come up with
something new. – But then an exception to this is a tablet of quality, reading on which is easier
than on a computer.”
“Reading [a book] is more corporal.”
“With a book I can walk, lie or do headstands. This substantially helps me to focus.”

Sixty nine percent of informants remembered information best when reading it in
print. A larger proportion of women (74 %) agreed with this than of men (56 %). Sixty
of 143 informants commented that learning is supported by the possibility to make own
notes on printed texts. However, several commentators did not find differences in their
learning caused by the format of the text and, moreover, some commentators stated that
it was easier to write notes on an e-book and to carry along the whole “library”.

“I can write, scribble, and draw on papers.”
“On an e-book it is more handy to make notes, and the library travels always in my backpack.”

Forty five percent of informants wanted to have all their course materials in print
format and in the social sciences and humanities over half of representatives agreed
with this statement as shown in Table 2. This question was presented in the form of
statement: I prefer to have all my course materials in print format (e.g. book, course
reader, handouts). The distribution of men’s and women’s views was very similar. This
question was followed by 198 free comments, 170 of which included an explanation
for their preference:

Table 2. Format preferences

I prefer to have all my course materials in print format
Major subject SD D NAND A SA Total

Medicine, nursing 17 46 25 36 18 142
Sciences 7 20 20 16 11 74
Social sciences 34 74 35 88 56 287
Humanities 4 17 10 17 22 70
Technology 4 28 11 23 12 95
Total 21 185 101 180 119 668

SD = Strongly disagree, D = Disagree, NA/D = Neither
agree/disagree, A = Agree, SA = Strongly agree
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“Books are heavy and inconvenient to read on screen, but articles and handouts work better on
computer.”
“It would be too bulky [to have everything printed], only important things.”
“I do prefer, but to protect nature, I after all do not want…”

The informants wanted to read long texts and books in print but other material, such
as articles or PowerPoint slides were preferred in electronic format. Saving natural
resources was mentioned in numerous comments. In this respect the results differ from
those of Mizrachi [7] who did not mention this viewpoint in the results of her research
although the topic is mentioned in the theoretical review. This question was also
considered from an equality viewpoint: an informant with slight dyslexia considered
print format important for learning.

Only 17 % of informants (13 % of women, 26 % of men) agreed with the statement,
reading in electronic format is more convenient than in print. An exception to this were
informants representing technology of whom 29 %agreed.

The statement. It is more convenient to read my assigned readings electronically
than to read them in print, was followed by 158 free comments. In comments agreeing
with the statement, electronic materials were described as easier to read in vehicles,
more accessible, and lighter to carry. Instead, statements that disagreed with the
statement included comments such as:

“My eyes cannot read so much electronically. Also it is more difficult make own comments and
take pages with you everywhere (for example in train).”
“Reading on a screen is tiring and brings about temptations to do something else.”
“Reading from an iPad is equally easy as reading a book, but not reading from a computer.”

Several comments concerned highlighting. Some informants preferred print version
because it enabled highlighting, while others thought it is easier in electronic material:

“Reading is all the same. Highlighting is more appropriate in electronic material.”
“I prefer to read difficult texts on paper on which I can make notes.”

Fig. 1. Opinions concerning statement It is more convenient to read my assigned readings
electronically than to read them in print by visual limitation.
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More than half of informants preferred to print out their course readings rather than
to read them electronically. Twenty four percent of humanist informants disagreed with
this while in all other fields the proportion was more than 30 %. The distribution of
men’s and women’s opinions were almost the same. In free comments printing
depended on the lengths of texts, was not considered ecological, informants tried to
avoid extra printing, and they wanted to save paper.

Highlighting or annotating electronic course readings was much less common than
highlighting or annotating print (shown in Fig. 2), although the importance of high-
lighting is emphasized in many free comments. Perhaps informants did not find this

Fig. 2. Highlighting and making notes on printed and electronic course readings

Table 3. Reading preferences of visually impaired and others

Statement Visual
limitation

SD D NAND A SA Total

It is more convenient to
read assigned texts in e-
than in print format

Yes 13 28 8 2 2 53
% 24.5 52.8 15.1 3.8 3.8 100
No 161 268 96 80 30 635
% 25.4 42.2 15.1 12.6 4.7 100

I prefer to have all my
course materials in print
format

Yes 7 9 8 15 14 53
% 13.2 17.0 15.1 28.3 26.4 100
No 78 180 97 170 110 636
% 12.3 28.3 15.3 26.7 17.4 100

I like to make digital
copies of my printed
course materials

Yes 22 16 8 6 1 53
% 41.5 30.2 15.1 11.3 1.9 100
No 278 193 86 59 19 635
% 43.8 30.3 13.6 9.3 3.0 100

I prefer to print out my
course readings rather
than read them
electronically

Yes 2 9 5 19 18 53
% 3.8 17.0 9.4 35.8 34.0 100
No 79 132 92 203 128 634
% 12.5 20.8 14.5 32.0 20.2 100

SD = Strongly disagree, D = Disagree, NAND = Neither agree/disagree, A = Agree,
SA = Strongly agree
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feature in electronic publications, the existence of which is implied by the 25 % of
informants using it.

Informants with a visual impairment answered in the same way as those without it
to statement, It is more convenient to read my assigned readings electronically than to
read them in print (Fig. 1). One could expect electronic publications to enable the
adjustment of text size or visibility to facilitate reading with limited eyesight. However,
visually impaired informants also preferred print format. This implied that either all
electronic publications do not include possibilities to adjust the text suitable for the
reader or this possibility was not found or used.

Table 3 shows three cases, indicated in bold text, where there was a notable
difference: visually impaired disagreed less with the statement, I prefer to print out my
course readings, and agreed more with statements, It is more convenient to read my
assigned texts in e format, and I prefer to have all my course materials in print format.
Some visually impaired respondents preferred electronic format but the majority,
however, preferred printed versions of study materials.

5 Discussion

A great majority of Finnish university students representing several different univer-
sities and 130 different main subjects, considered reading long texts in print format
most convenient and enabling both focusing on information and remembering it better
than in electronic format. The electronic format is to some degree more favored by
students in technological fields than other fields. The results support previous research
where gender effects in format preferences were not found [1].

Students’ decision to print electronic course materials or read them in electronic
format was not influenced by the price for printing, as in Mizrachi’s study [8]. Instead,
excessive printing was avoided to protect the environment. This was also one reason to
favor e-publications despite their inconvenience. In other respects the results support
previous studies [9, 11], according to which print format is preferred if the texts are
long, while shorter texts can equally well be read in e format. The strengths of e format
are its searchability, reference linking, easiness of access, and transportation. The
results also support previous studies [15] in which e-books cause more eye fatigue than
printed ones. Moreover, when reading online you easily get lost to other web sites.
Only a minority of all informants mentioned the possibility to highlight text or make
notes on electronic publications, indicating either their non-existence or difficulties in
their use. This possibility was obviously not familiar to all readers or not available in all
e-publications. Print format was liked because of its tangibility and because it was easy
to see how far you are in your reading, and to highlight the text and make notes.

A minority of 53 informants mentioned a visual or other limitation that may
influence their reading preferences. Also they preferred printed texts, suggesting that
the electronic publication format has not yet reached its height. Its usability needs
further development [14] according to these results especially with regard to readers
with visual impairment. The hundreds of free comments in this study did not include
mentions about adaptability of e-books according to a reader’s vision or any other
characteristics that would facilitate reading.
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6 Conclusions

Despite the development of electronic publishing, both earlier research and this study
indicate that the majority of university students preferred to read their assigned texts in
print format largely because it helped them to remember information better than when
reading in electronic format. Digital text has features, such as the possibility to high-
light texts or make notes, that would support its use but only a minority of informants
used them and not one of the informants with visual impairment mentioned that
electronic format would ease their reading. Electronic publishing formats still need to
be developed into a more user friendly direction and this may have consequences in the
format preferences and learning of students. Libraries and faculties should also take
students’ reading preferences into account when making decisions about collection
development.
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Abstract. In this paper we will present and compare survey findings from
Romania and Norway taken from the “Multinational study on students’ pref-
erences regarding print versus electronic resources for course readings”. This
study was conducted in April 2015 and surveyed undergraduate, graduate and
postgraduate students of various subjects at different universities. The aim was
to investigate students’ format preferences when engaging with academic
readings and what factors impact their preferences and behaviors. The com-
parative study will show whether students’ reading format preferences vary or
remain consistent across multi-national student populations. We also make
comparisons with results from an earlier study of Romanian and Norwegian
students’ attitudes towards using academic libraries. In particular, we look at the
reasons given for preferring course readings in either electronic or print format,
and we discuss what this could mean for collection development policies.

Keywords: Print � Electronic study material � Norway � Romania � Academic
libraries � Student services

1 Background I: The Multi-national Study

This paper is a first, exploratory investigation of data from the multinational study
Students’ Print versus Electronic Preferences: A Multi-national Study.

Diane Mizrachi, University of California Los Angeles (UCLA), presented a
research paper at the second European Conference on Information Literacy (ECIL) in
Dubrovnik in 2014. Her presentation had the title “Online or Print: Which Do Students
Prefer”. The underlying study investigated academic reading format preferences for
class readings (electronic or print) and reading behaviors of undergraduate students at
UCLA. The survey aimed to answer the questions: “What are undergraduates’ format
preferences when engaging with their academic readings? What factors impact their
preferences and behaviors? How do these factors impact their behaviors?” [1].

In her literature review, “of selected studies comparing reading comprehension in
different formats” Mizrachi [1, p. 301] found a general consistency in the findings. In
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her words: “A growing body of evidence however, shows that the presentation format,
print or electronic, affects how efficiently the brain processes information (e.g. see
Eshet-Alkalai and Geri 2007 and Mangen et al. 2013). Expanding on Adler’s obser-
vation that different levels and types of reading are employed according to the purpose
and desired outcome of a reading task, we see that scanning and browsing for example,
are effective strategies for many online tasks such as sorting through email, reviewing
headlines, and checking facts and definitions. But the process of linear reading in print
format appears to be more effective for deeper learning and comprehension goals, when
focus and deep reading are demanded in order to internalize the information and make
it understood.

Mizrachi also cites surveys going back for more than a decade, showing that
undergraduate students prefer reading their academic texts in print. On the other hand
they are influenced by convenience, ecological sustainability, and often the lower cost
of accessing texts electronically [1].

After ECIL 2014, Joumana Boustany, from University of Paris Descartes, sug-
gested replicating the survey in different countries to produce comparative results and
to see whether students’ reading format preferences vary or maintain consistency across
multi-national student populations. More than 20 countries from all over the world
were asked to participate: Australia, Bulgaria, China, Croatia, Czech Republic, France,
Hungary, India, Israel, Italy, Latvia, Lithuania, Moldova, Norway, Peru, Poland,
Portugal, Romania, Singapore, Slovenia, Switzerland, Turkey, UK, USA. Almost all
have completed the data collection.

Boustany created the online survey on the LimeSurvey platform, based on the
questions from the study at UCLA, however targeting students from higher education
on all levels (undergraduates, graduates and postgraduates) in all disciplines. Some
countries translated the survey from English into their own language, while others
decided to use the English version. In spring 2015 the participating countries collected
data in their own institution(s). Later these data will be combined for comparative
work. So far the only publication of results from this survey is Mizrachi 2015.

The multi-national study seeks to investigate the format preferences for class
readings - electronic or print - and the reading behaviors of students. The results of the
research may further our understanding of how students prefer to read their course
material and inform the decisions and policies of libraries and instructors regarding the
collection and dissemination of online and print academic materials.

The results of this research may further our understanding of how students prefer to
read their course material and inform the decisions and policies of libraries and
instructors regarding the collection and dissemination of online and print academic
materials.

2 Background II: The Survey from 2007

In 2007 two of the present authors made surveys in their respective libraries. In this
survey, the focus was on comparing the attitudes of Romanian and Norwegian
university students to using the academic library and the different facilities. Landøy and
Repanovici [2] showed that Romanian students were much less satisfied with access to
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study literature through the library than Norwegian students. It also indicated that
students in Romania were more in favor of electronic study literature than those in
Norway. Landøy and Repanovici speculated that Norwegian students might have tried
electronic study literature and been disappointed, while Romanian students might have
a more idealized view of the possibilities since they at that time did not have a
substantial amount of electronic documents in the Romanian libraries. This earlier
study is one of the reasons why we want to present the findings of the Multi-national
Study from Norway and Romania together instead of separately.

3 Methodological Issues

Data and comments from Norwegian and Romanian students were gathered using the
online Academic Readings questionnaire. The study was conducted in April 2015, and
it surveyed undergraduate, graduate and postgraduate students of various subjects at
different universities and university colleges in Norway (University of Bergen,
University of Stavanger, The Norwegian University of Science and Technology,
Bergen University College, Sogndal University College and Stord/Haugesund
University College) and at the 18 faculties of Transilvania University of Brasov in
Romania.

The questionnaire comprises two parts. The first part consists of 16 statements
about students’ preferences for reading formats and factors that impact their preferences
and behaviors. A five-point Likert scale is used for possible answers, ranging from
“strongly disagree” to “strongly agree”. Each of the 16 questions/statements provides
space for comments. In addition, the first part contains one question about devices that
are used for electronic course readings. Students could tick off multiple answers to this
question. The second part comprises six questions or statements gathering demographic
information, like age, current study status (i.e. first year, third year, Ph.D.), and dis-
cipline major or field of study. Additionally, a final open-ended question asks for any
other comments on academic reading format preferences.

The original survey was created in English. The authors from Norway decided to
use the English version, while the author from Romania translated the survey into
Romanian. In order to make sure that all questions in English would be understood
properly, the Norwegian authors added an explanatory statement to question 21.

The dissemination of the URL to the survey was carried out by email in April 2015.
The authors themselves or other participating colleagues sent explanatory text and the
link to the questionnaire to students from different institutions in Norway and Romania.

In Norway 1063 responses were assembled. The gathered data were entered, coded,
and analyzed using the SPSS statistical package.

In Romania, the study was conducted within Transilvania University from Brașov.
The Research Ethics Committee of the university approved the participation in the
multinational research.

The structure of the approximately 600 respondents from Transilvania University
students matches the university structure of 18 faculties by gender and year of study
variables. In Norway, since the survey was distributed to students of different faculties
at the six collaborating universities/university colleges, no such matching was possible.
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4 The Findings

Mizrachi [1] asked “What are undergraduates’ format preferences when engaging with
their academic readings?” and found that students, both in her own survey and in the
literature, preferred to have their course material in print format. What is the preference
on Norwegian and Romanian students from all levels of study and from different
institutions?

The preference for course material in print format is quite similar among the
respondents from both countries. A minor discrepancy may be noted in the difference
between the Norwegians and Romanians who “strongly disagree” with this statement.

In the Norwegian survey, there are 72 comments on this statement, indicating that
the students have definite opinions on the topic. Well over half, 41 comments, indicate
that even if a large majority agree that print format is preferred for course material,
there is reading material that is preferred in electronic format. Twelve others comment
more explicitly that this depends on the size and kind of reading material, while seven
respondents comment that electronic reading material is more easily available, and that
the students themselves can choose whether to save and print. Nine students comment
on the benefits of printed material; that it is more comfortable, or is better for learning.

From Brasov, there are 11 comments showing that students prefer printed courses
for several reasons, for example: “I believe I have a better developed visual memory
when I read in print format”; “I remember better the information from paper, but
archiving courses is more practical in electronic form”; “I prefer electronic format, as it
allows me to select the pages I want to print”; “Personally, I prefer to have the
important electronic materials in print format as well”; “It is known that during a course
a lot of information can be forgotten or can be uninteresting. But, the printed format
brings an extra help to the student.”

In Table 2 we see that the level of disagreement (“disagree” and “strongly disagree”
combined) to this statement is quite similar for Norwegian and Romanian students.

Interestingly, there are few comments to this statement from the Norwegian
respondents, only nine, and they touch upon the same issues as the comments to
question 3: It depends on the content, size and importance.

In the Romanian survey the most interesting comments were: “Depending on the
how the material content is presented, I prefer both printed and electronic materials”;
“Usually, if I have only electronic materials, I highlight ideas which I note down on
paper”; “If the material is in electronic form, I prefer to read it as is. The same is valid
for printed materials.”

The results as displayed in Tables 1 and 2 show that the agreement and dis-
agreement to preferences for electronic course literature is almost opposite, and when
we do a cross tabulation in the Norwegian data to see whether there is a match between
disagree on one and agree on the other, we find that the responses show a clear
preferences for print and against electronic at the same time.

Around 75 % of the respondents from both countries agree that they remember
information from their course readings best when they read from printed pages.

In the comment section to this question in the survey, the Norwegian comments can
be divided into five main groups: nine comments mainly agree with the statement, and
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four mainly disagree with the statement. Three say print and electronic basically are
equal, and four find that a mix of both electronic and printed sources is the best. The
main part of the comments however, (23) touch in one way or another on how the
physical use of printed material supports the learning process for the student. “On
printed pages, it is easier to make notes”, one respondent claims. “More visual tags that
I remember”, says another.

The 19 comments from Romania also reveal that most respondents prefer printed
course materials, for various reasons: “To be not so easily distracted by other things
they can do on the PC, to learn better, remember better, read faster. Also, after some
time, reading texts on the laptop becomes difficult, as the eyes start to hurt”(Table 3).

Table 2. Level of agreement with the statement in Question 13: “I prefer to read my course
readings electronically”

Reply Norway % Norway N Romania % Romania N

Strongly agree 3 29 4 22
Agree 8 81 7 38
Neither agree or disagree 14 150 18 98
Disagree 41 441 48 265
Strongly disagree 34 362 23 126
Total 100 1063 100 549

Table 1. Level of agreement to statement in Question 3: “I prefer to have all my course
materials in print format (e.g. book, course reader, handouts)”

Reply Norway % Norway N Romania % Romania N

Strongly agree 33 353 30 182
Agree 37 390 33 200
Neither agree or disagree 13 139 12 75
Disagree 14 144 12 71
Strongly disagree 3 37 13 82
Total 100 1063 100 610

Table 3. Level of agreement with statement in Question 1: “I remember information from my
course readings best when I read them from printed pages”

Reply Norway % Norway N Romania % Romania N

Strongly agree 38 400 30 164
Agree 39 413 42,5 232
Neither agree or disagree 16 168 12,5 68
Disagree 6 65 9 49
Strongly disagree 1 17 6 33
Total 100 1063 100 546
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On the other hand there was the following comment: “Generally, with respect to the
subjects approached during courses, I gather information from electronic sources, due
to the wealth and diversified volume of materials, which I prefer not to print. It does not
affect my capacity to understand/memorize/remember, as long as I read something that
is of interest to me and I enjoy.”

Table 4 shows the same tendency to similar a response pattern between the Nor-
wegian and Romanian students; where the majority (around 65 %) of the respondents
disagree that it is more convenient to read the assigned readings electronically than in
print.

For question 2 there are 15 respondents from Norway who comment on the con-
venience of saving the environment by not printing paper, or of not having to carry
paper around. Eleven respondents comment that they are happy to be able to use study
material in both printed and electronic format, and four comment that they prefer
printed material. Six of them have some kind of problems with their eyes or concen-
tration when reading on screen, and four comment that they can read electronically on a
tablet.

Some of the Norwegian respondents commented on both questions 1 and 2. One
respondent commented that s/he remembered information from course readings best
“when I highlight with a marker”, and that it is more convenient with electronic
versions of assigned readings because it is “easier to make a system”. Similarly,
another respondent said that “I rely on visual memory and remember things better when
they have a certain organized structure on a sheet. On the screen it is always different
with scrolling/scaling” to question 1, and “Printing everything is a chore and for most
of the papers I read I only need to get the main point, so amassing tons of papers in the
office is useless”.

In Norway, there is a slight tendency for the master and Ph.D.-students agreeing
more than the younger students with the statement “I prefer to read my course readings
electronically”, and similarly disagreeing with the statement “I prefer to have all my
course materials in print format (e.g. book, course reader, handouts)”. This may
indicate that the more mature students, or the more research-oriented ones are moving
towards a preference for using sources in electronic format, but more research will be
needed to investigate this question further.

Table 4. Level of agreement with statement in Question 2: “It is more convenient to read my
assigned readings electronically than to read them in print”

Reply Norway % Norway N Romania % Romania N

Strongly agree 6 66 5,5 31
Agree 15 158 14,5 79
Neither agree or disagree 15 164 13 71
Disagree 41 435 51 278
Strongly disagree 23 240 16 87
Total 100 1063 100 546
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5 Comparing Results from the Surveys in 2015 and 2007

There are no significant differences between the Romanian and Norwegian students’
preferences. Both Norwegian and Romanian students prefer printed course materials,
but they believe that electronic materials are also important. They prefer the printed
version because they read it more easily, they can make annotations, and they find it is
healthier for eyesight. At the same time, they find that having access to course material
in electronic format has other benefits, i.e. to be easily searchable and accessible, easier
to develop a structure and more convenient in saving paper and weight.

There are also no large differences between the level of agreement to the statements
about remembering the information better when reading from paper, and level of
disagreement with the statement on convenience of electronic format. For the Nor-
wegian students there was a slight tendency for the graduate and Ph.D. students to
prefer electronic course literature more than the undergraduates did, but it will require
more analysis, particularly into possible differences between subject areas, before a
conclusion could be made.

In the 2007 survey, both groups of students indicated that they preferred to use both
electronic and printed study literature: 67 % of the students from Bergen, and 56 % of
the students from Brasov replied “both” when asked for their preferences. However, the
students in Brasov were more in favor of electronic study literature than those in
Bergen – 18 % of the Brasov students compared to 7 % of the Bergen group. Landøy
and Repanovici [2] speculated that Norwegian students might have tried electronic
study literature and been disappointed, while Romanian students might have a more
idealized view of the possibilities without having had access to electronic material to
the same degree.

Today, however, with the initiative from the Ministry of Education and the Con-
sortia of Academic Libraries, Romanian students have access to as many electronic
resources as their Norwegian peers.

6 Conclusions and Recommendations

This study of Norwegian and Romanian students’ course reading format preferences
showed that students still are in favor of reading in print, even if there is a constant
change of technology and learning environments. The respondents provided many
comments that can help to understand the reasons for these preferences. While course
literature (required reading, assigned reading) is only one of the document types that
academic libraries supply to their patrons, it is still an important task, and we need to
ask how the survey findings should influence the development of the library’s
collections.

Of course, libraries do not have the budget to supply all students with all their
required readings. It also seems to be an assumption among the academic staff
(especially among those who write text books) that students should purchase their
study literature. So one way of looking at it is to say that course literature is not the
library’s concern, and leave it at that.
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In Norway, all academic libraries acquire more and more electronic resources;
many of them use up to 90 % of their collection development budget for electronic
materials. The latest national agreement between Kopinor, the Norwegian copyright
holders’ organization, and the Council of Universities and University Colleges allows
academic institutions to compile electronic course material and to distribute it to their
students. What does this mean for academic libraries? Will they become more involved
in the distribution of study literature and assigned readings as well?

Libraries invest in electronic material for several reasons. It is accessible 24/7 when
remote access has been established, far better than the library opening hours. It does not
take shelf space either, freeing up space for student working stations or other activities.
Many academic libraries find that the scholars expect electronic literature and have
grown accustomed to having their academic information needs covered from their
computers. There are added features like the possibility for note-taking or highlighting,
and for electronic storage in reference management systems.

We saw from the responses from both Norwegian and Romanian students that
while there were strong preferences for printed course literature and against readings in
electronic format, there were qualifications to this picture of also expecting online
access to required literature. Some students commented that their preferences depend
on the aim of usage and on the length of the text. Others mentioned the convenience of
the electronic format, in particular regarding a future retrieval of documents and for
environmental aspects.

In other studies, among them one made by Repanovici and Landøy on a group of
other students from Brasov and presented at ECIL 2015, it is suggested that the students’
preferences may be influenced by their level of familiarity with electronic documents.
The students’ acceptance of electronic study literature could increase when they are
exposed to it through library training or information literacy courses. It also seems that
students accept electronic course material more when the academic staff makes assigned
readings in electronic format a sufficiently large part of the study literature lists.

For libraries, the findings of this study should be a starting point for discussing
collection development policies. In particular, libraries should ask whether they need to
change policies that focus on electronic material when the students prefer print liter-
ature. Libraries are always talking about meeting users’ needs, so should they follow
students’ preferences for print material or continue focusing on electronic documents?
Libraries should also ask whether it is right to purchase mainly electronic literature
when scientific studies tell us that most students learn and remember better from
reading print material, a fact that also many respondents stated when commenting on
the survey questions.

The survey findings and comments show as well that there seem to be a lack of
skills for using and working with electronic documents, like highlighting text.
Therefore, libraries should focus more on how to use and manage electronic resources
when teaching students and they should raise awareness among academic staff for
picking electronic versions of texts for course material.

More research will be needed to determine if there are particular groups of students
that have special issues with print or electronic study literature, and to detect whether
there are changes in the students’ attitude following changes from print to electronic
material in the course reading lists.
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Abstract. The way university academic staff perceive, promote, and practice
information literacy (IL) becomes a topic of great importance to IL education.
The tendency towards IL education as an integrated or embedded part of the
curriculum and curriculum design where students have ongoing interaction and
reflection with information, give academic staff an increasingly important role.
A semi-structured interview was used as a method of collecting data on the
perception of IL among academic staff at three universities in Europe. The
following aspects of IL were explored: awareness of IL, attitudes towards IL,
motivation for IL facilitation, IL experiences and IL requirements expected from
students. Since the interviewed academics were from three different disciplines
(business administration, information science, information systems), subject
related differences in the perceptions of IL were investigated.

Keywords: Information literacy � Perception of scholars � Comparison
between university departments

1 Introduction

Several authors have indicated that IL is one of the most important skills for academic
success [1–5]. It is widely acknowledged in the literature that collaboration between
librarians and academic staff is essential to successfully integrate or embed IL into the
curriculum [6–10]. A number of authors have analysed factors that support or hinder
collaboration between academic staff and librarians [7, 11–13]. Ivey [7] found that the
main success factors that constituted successful collaborative teaching partnerships were
a shared goal, mutual respect, tolerance and trust, competence for the task at hand by each
of the partners, and effective communication. However, her study also revealed that there
were different perceptions of the role and responsibilities and conceptions of IL of
academics and librarians. Christiansen et al. [13] believed that different conceptions,
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language, and assumptions about IL, different roles, and different work cultures can
hinder the collaboration [14].

Several empirical studies have been performed that have investigated IL perception
or conceptions and practice in higher education (HE) contexts [15, 16]. In Europe, for
example, Boon, Johnston and Webber investigated conceptions of IL among UK
academics and how these conceptions influence academics’ practice in educating
students for IL [17, 18]. Their phenomenographic study of the conceptions of IL in four
disciplines showed that IL was perceived differently in different disciplines. Virkus
[14], [19–21] explored the experience and perception of those (students, faculty, senior
managers and librarians) involved in the development of IL in European open and
distance learning HE institutions. Her findings suggested a framework for the devel-
opment of IL consisting of four dimensions: strategic, educational, professional, and
research. Central to the findings was the illumination of a complex interaction of factors
in each of these dimensions that enhance the development of IL. It was found that the
lack of a holistic approach to IL in European HE institutions may be an obstacle for the
effective development of IL. Differing perceptions and expectations of different actors’
roles and responsibilities in academia might create unexpected behaviours and so have
an adverse impact on the implementation of programmes that facilitate the development
of information-related competencies. Thus, the way academic staff perceive, promote,
and practice IL has become a topic of great importance to the IL education and with
this background this study was initiated.

2 Aims and Methodology of the Study

Our study aimed at exploring how information literacy is perceived by academic staff
from different disciplinary fields at three universities in Europe: business administration
and management at Graz University (Austria), information science at Tallinn
University (Estonia), and information system development and informatics at
University of Zagreb (Croatia). Perception of IL relates to attitudes of academic staff
towards IL, in particular the value and importance they ascribe to IL. In this sense the
perception of IL is on the attitude level (declarative) but it should also be on the level of
behaviour/practice. Academic staff appreciating and practicing IL in their
courses/programmes is a very strong channel of education in IL passing/transferring
their attitudes and behaviour patterns to students. We explored the following topics in
this broad sense of perception of IL:

• awareness of IL (e.g. nature and definition of IL, components of IL including
knowledge/skills/abilities);

• attitudes towards IL (importance for education, professional development, and
lifelong learning);

• motivation for IL facilitation (motivation for incorporating/facilitating IL in
courses/programmes, and involving students in it);

• IL experience in courses they teach; and
• IL requirements expected from students.
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The research participants consisted of the academic staff of the following three university
departments/schools: School of Business, Economics and Social Sciences, University of
Graz; Institute of Information Studies, TallinnUniversity; andDepartment of Information
Systems Development, Faculty of Organization and Informatics, University of Zagreb.
The selection of the three departments was pragmatic. Since we are staff members of the
analysed departments, it was easier for us to collect the data.

The School of Business, Economics and Social Sciences at the University of Graz
is among the largest educational and research institutions in social and economic
sciences in Europe with about 7,000 students and more than 700 graduates per year.
We interviewed nine academics: one was full professor, five were associate professors,
and three were assistant professors. The gender distribution was nearly equal (male:
five, female: four). One interviewee was from the Institute of Business Education that
offers a master degree program for business college teachers. The remaining eight
interviewees have long-term teaching experience in the bachelor and master programs
of business administration and were from eight different business administration
institutes ranging from banking, marketing, human resource management, accounting,
operations research, and information science and information systems. Among the
interview partners there were also the Dean of Studies and the head of the Curricula
Commission of Business Administration.

Tallinn University (TU) is the third largest university in Estonia. TU incorporates
19 institutes and six colleges in which study and research is conducted in six different
disciplines. More than 10,000 students are enrolled in TU’s academic programmes. The
Institute of Information Studies (IIS) was formed as an independent academic unit in
2008. It acts as the successor to the Department of Librarianship and Bibliography that
was founded in 1966 and later renamed the Department of Information Studies. IIS
includes ten academic staff members: one full professor, four associated professors and
five lecturers. IIS offers the following programmes: a BA programme in Information
Science (IS), a MA programme in IS, a Digital Library Learning (DILL) joint master
programme with Oslo and Akershus University College and Parma University (in
English), and a PhD programme in Information and Communication Sciences. All
together, we interviewed seven female staff members of IIS: one professor, three
associate professors, and three lecturers.

Established in 1669, University of Zagreb is the oldest and largest university in
South-Eastern Europe. With more than 80,000 full-time undergraduate and postgrad-
uate students, it offers a wide range of academic degree courses. The Faculty of
Organization and Informatics has existed for 51 years and delivers study programmes
in informatics, organization studies, and economics at all academic levels and consists
of the following organizational subunits: Department of Economics, Department of
Organization, Department of Quantitative Methods, Department of Theoretical and
Applied Foundations of Information Sciences, Department of Computing and Tech-
nology, Department of Information Systems Development, and Department of Foreign
Languages, and General Educational Disciplines. All together, we interviewed ten
academics of the Department of Information Systems Development: five full professors
(two of them are also members of faculty management), one associate professor, and
four assistant professors.
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We collected data using a semi-structured interview. In order to have a common
basis, we developed an English-language interview guideline first that was translated
into the local languages (German, Estonian, and Croatian) afterwards. The interview
guideline consisted mainly of closed questions. We collected the data in May and June
2014. We collected that data ourselves at the University of Zagreb and at Tallinn
University and a master’s student collected data at the University of Graz [22]. Since
our population is relatively small (26 interviewees), the study is only exploratory.

3 Findings

In this section the main findings are organized according to the research topics of
exploring academics’ perception of IL as stated in Sect. 2. However, we present in the
paper only a selective overview of some research results due to the space limitations
in this publication.

3.1 Awareness of Information Literacy

Regarding interviewees’ awareness of IL, they were asked to

• express their familiarity with the concept and to define the concept of IL;
• link the importance of pre-prepared and given elements to the concept of IL;
• declare themselves as being information literate or not;
• express benefits, needs, and interest in advanced training in the field of IL.

At the University of Graz only five out of the nine consulted academics were
familiar with the concept of IL and only two could define it as the ability to handle
information, to process and transfer it, and, finally, to use it. Interestingly, this concept
was not at all related to information technology (IT). At Tallinn University all inter-
viewees were familiar with the concept of IL as it is an important and well known
concept in the field of library and information science. Several definitions were offered,
for example, the definitions from the American Library Association [23]; the Chartered
Institute of Library and Information Professionals [24]; Doyle [25], Johnston and
Webber [26]; and Horton [27]. This is not surprising because the interviewed staff
members belong to the information science unit. At the University of Zagreb, most of
the interviewees (nine out of ten) reported being familiar with the concept of IL,
although some were not sure of its definition. Seven interviewees defined IL as
“knowledge and application of information technology in everyday life” to solve the
problems in obtaining information and sources of information. Two interviewees dif-
ferentiated IL from IT literacy and one of them defined IL as “the ability to manage
information resources” and associated it with library science.

When assessing the importance of IL elements, the interviewees from the University
of Zagreb and the University of Graz stated similar priorities although there were small
differences. An “overview of the most important information sources” received the most
mentions at both universities together with “quality assessment of information and
information sources” and “information presentation” at the University of Zagreb and
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“identification and articulation of information needs” at the University of Graz.
A stronger disagreement between the two universities can only be found for the IL
element of “information presentation”, which was mentioned only fifth most frequently
by the interviewees from Graz. “Ethical use of information” received least mentions at
both universities. One interviewee gave a possible explanation for the low consideration:
accordingly, ethical aspects are important but more as a “supporting” element of IL.
Interestingly, information search skills were given little importance at both universities.
The results differ at the IIS of TU as all components were regarded important by the
majority of interviewees. The interviewees noted that the importance of different ele-
ments of IL depends on the context. For example, “Being able to clearly present infor-
mation” is a very important skill in the learning context or in the communication process
in general. “Being able to identify and articulate (their) information needs” is probably
more important in some context and less important in another. “Being familiar with the
ethical use of information” is very important in the research process but maybe not so
important in some prescribed class assignments. Thus, the elements were assessed
equally important, but the importance is dependent on the context.

At the University of Graz six interviewees regarded themselves as information
literate and three interviewees as information literate in their own subject area. All
respondents at TU believed that they are information literate in their area of expertise,
but they considered themselves quite illiterate in some other areas, for example in
medicine, physics, or chemistry. Again, it was stressed that IL is highly subject and
context dependent. Four respondents out of ten at the University of Zagreb considered
themselves as information literate, while the remaining respondents were not so sure.

There was only one interviewee at the University of Graz who did not find addi-
tional IL training as necessary. The remaining eight interviewees supported the idea of
additional IL education, though at different levels of agreement. One business econ-
omist noticed that skills cannot be taught, rather they must be developed over time.
Two other colleagues stressed that IL has subject specific components, for instance,
knowing important information sources in the sub-field. Therefore, part of IL can only
be developed in the specialization, such as business administration. The staff of IIS at
TU believed that it is always good to get training to be familiar with new databases,
information resources, or information handling tools. They believed that to be infor-
mation literate you have to improve yourself continuously. Seven out of ten intervie-
wees at the University of Zagreb considered advanced training in IL useful, especially
in structuring, organizing, and presenting information, assessment of information
value; and in the ethical use of information and its referencing/documenting with
software tools. Two interviewees did not give a clear answer and one interviewee
considered such training not necessary.

3.2 Attitudes Towards Information Literacy

With regards to their attitudes towards IL, we asked the academics to:

• assess the importance of IL for HE in general and for the courses they teach,
• give their opinion how IL should be developed/taught.
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In comparison to the two other departments, the business economists from the
University of Graz assessed the importance of IL for universities slightly less impor-
tant. Six interviewees rated IL as “very important”, two as “important” and one as
“partially important”. Contrary to their colleagues from the University of Zagreb, they
did not see any difference in the importance of IL in their courses/subject area. One
researcher explained that IL was important because factual knowledge changes all the
time. Therefore, students should be able to know where they can acquire the relevant
information they need. With regard to the importance of IL elements, most intervie-
wees referred to the related question covering IL elements (see Sect. 3.1). A number of
comments indicated that IL was highly valued by the research participants of TU. This
was quite obvious because the participants were from an information science institute.
Some examples of the answers were: “We take IL very seriously and recognize it as an
important learning outcome of the curriculum for our students”; “We use a lot of
problem-based project work, and finding and presenting information in a good way is
very important”; or, “In the LIS institute IL is just the core component of our cur-
riculum.” Also, all respondents from the University of Zagreb considered IL as being
very important for HE. Six interviewees assessed IL as very important also for courses
they teach. Two interviewees expressed a lower importance of IL in their courses,
while two interviewees did not indicate their opinion about IL importance but con-
sidered it as an expected input competence of students.

Regarding the ways IL should be taught/developed, most interviewees (seven out of
nine) at theUniversity of Graz stated that IL should be provided in university courses. The
majority of the business economists were in favour for separate IL courses. Slightly more
than the half of the interviewees favoured obligatory courses. Two interviewees preferred
an embedded approach [28]. According to two interviewees, both forms of IL education –
teaching basic IL skills and knowledge in a separate course at the beginning of the studies
and developing specific IL skills as part of subject-related courses later on, for instance, in
a research seminar – might be the best way for developing IL. At the Institute of Infor-
mation Studies of TU, IL was regarded as a core component of the curriculum. It was
highlighted that, while it differs from other disciplines, IL is also an important part of
professional competence of information professionals. The research participants indi-
cated that in earlier times there were several separate courses for IL but nowadays IL
forms a part of a constructive way of teaching and learning and the embedded approach is
mainly used. Information-related competencies are developed by means of
problem-based individual and collaborative work, literature review assignments, and
research projects. Students have to find, evaluate, and use information effectively and
ethically. Of course, the information science curriculum focuses also on specific courses
that especially contribute to information-related competencies: information sources,
information systems, and information management – but this is part of the professional
competencies. Most of the interviewees at the University of Zagreb (seven out of ten)
expressed their opinion that institutions should ensure courses on IL, while three inter-
viewees believed that both the students/researchers should develop IL of their own and
institutions should provide courses at the same time. Regarding the form of IL education,
all interviewees agreed that it should primarily be a separate course that should be offered
as early as possible at the beginning/first year of study. In addition, teachers should
incorporate, at least to a lesser extent, necessary IL elements in their courses. Like their
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colleagues from the University of Graz, the majority were in favour of obligatory courses
while four interviewees opted for elective courses. The answers concerning the respon-
sibility for IL development varied: four interviewees would prefer teachers, two argued
for librarians, and three for a mixed approach (collaboration of the two). One interviewee
suggested that university/faculty management should be responsible for IL development.

3.3 Motivation for Information Literacy Facilitation

When it comes to the motivation for facilitating IL at the University of Graz and at
Tallinn University, it is a personal concern of all interviewees to increase IL of their
students. Seven of the interviewees at University of Zagreb found themselves moti-
vated to enhance IL of their students mostly because of some negative experiences with
ethically incorrect situations – plagiarism and the benefits of facilitated communication
with such IL educated students. Three interviewees were not so motivated expecting
students to be already information literate before enrolling in their classes.

3.4 Information Literacy Practices

We also asked the interviewees to state if they teach some IL aspects/elements in their
courses.

At the University of Graz, the interviewees referred to several above-mentioned IL
elements. There is no business economist who does not integrate at least one element in
his/her courses. “Having an overview of the most important sources of information,”
“being able to confidently and competently search for information,” and “being able to
assess the information quality and sources” received most mentions. Only one inter-
viewee mentioned “being able to present information logically, concisely and accu-
rately.” All staff members from TU also indicated that IL elements are embedded in
their courses. One interviewee referred to the supervised literature review assignment,
another to the essay writing in her course, the third interviewee to the annotated
bibliography assignment, and the fourth one to the problem-based assignment where
students had to develop a learning object and find relevant literature to design the
learning object and use suitable software. One interviewee also mentioned that her
research methods course contains a large amount of IL elements and another one
described an assignment to compile a Wikipedia entry as a collaborative group work. It
was quite common that students had to find relevant resources in the class or in online
assignments, to evaluate them, and use them ethically. However, it should be men-
tioned that courses such as “Information sources and retrieval,” “Information and
knowledge management systems and technologies,” or “Ethics of information work”
are not regarded as IL courses but, rather, as a part of the professional curriculum.
Seven out of ten interviewees of the University of Zagreb stated that they teach some
aspects/elements of IL (e.g. aspects such as business value of information, information
management, information quality evaluation, referencing, information presenting,
advanced information search, and/or ethics) in their courses, while three of them do
not.
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3.5 Required Information Literacy of Students

In another section of the interview guideline, we asked the research participants

• to express which IL skills they expect from their students, and
• to link IL skills with academic success.

All interviewees from the University of Graz referred in their answers to scholarly
writing, a few of them mentioned master theses explicitly though the answers differed
in the degree of detail. Several interviewees apply the IL elements given above such as,
for instance, knowing where to find relevant information, searching for information,
and performing plagiarism checks. Several interviewees added more detailed com-
ments. Examples of expected IL skills were “using information critically,” “scruti-
nizing collected data,” “being able to present the state of the art about a certain topic,”
or “being able to analyze a research problem, to view it from different perspectives, to
assess them critically, to recognize the intentions behind a certain position, to reflect
them critically, and to make up one’s own opinion”. The interviewees at IIS from TU
highlighted the ability to find, evaluate, and use information efficiently and ethically
and usage of different components of IL in different context. In addition, they men-
tioned that critical thinking skills should be developed in the framework of IL. At the
University of Zagreb respondents gave the following answers: to understand the
research problem; to know how to gather information about it; to know how to
structure information; to know how to process information; to present information
clearly; to recognize the justification/legitimacy of research; to be able to identify and
articulate information needs; to manage the literature using reference management
system/software; to tailor information to a specific target group; to find relevant lit-
erature and its sources; to critically evaluate these sources; to summarize information;
to know how to cite information (re)sources; and to learn new technologies.

When it comes to linking IL skills with academic success, seven interviewees from
the University of Graz see a positive relation between the IL level and academic
success though there are also other factors that might have an influence. Therefore, one
interviewee even refused to assert such a correlation. Another interviewee suspects a
much more complex relation. Six out of ten interviewees at the University of Zagreb
thought that students who are information literate achieve better learning outcomes;
two of the interviewees were not so sure about this. One interviewee answered, “I do
not know” and one interviewee did not make any statement. The interviewees from TU
agreed that without good information-related competencies students cannot achieve the
expected learning outcomes – IL is part of an efficient learning and research process.
However, IL should be embedded into the learning process and not taught as a separate
skill. The interviewees recognized that it is evident that students are information literate
if they choose good and relevant information resources for their assignments and
research and if they use them ethically and efficiently. Poor learning outcomes are
usually related with poor IL.
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4 Conclusion

IL is a highly discussed issue in information studies and there is no doubt that IL has a
great influence on study performance. However, the results of our study highlight that it
cannot be taken as granted that IL is well known outside of the information science
community. This is expressed through the answers of academics from the business
administration and information systems schools. Though nearly all interviewees from the
University of Zagreb said they were familiar with the concept of IL, this was only true for
slightly more than the half of the business economists.When it comes to defining IL, only
one interviewee from Graz could give a definition. Though more colleagues from the
information systems department were able to do this, their definition was usually more
IT-related. This was, of course, totally different for the information studies department
where IL is regarded as a core concept in information science. This goes in line with the
self-assessment of their IL skills. Where all interviewees from TU believed that they are
information literate at least in their own area of expertise, this is only true for two thirds of
the business economists and less than the half of the information systems scholars. It
follows that the concept of IL is only partially known outside the library and information
science community and therefore has to be promoted more strongly in academia. Since a
high importance in HE was ascribed to IL also by all interviewees from business
administration and information systems, there should be the necessary awareness for a
more extensive IL development in other disciplines.

As was mentioned above, scholars from TU considered themselves to be information
literate only in their own area of expertise; they considered themselves quite illiterate in
other areas. This shows that IL is a highly subject and context dependent phenomenon.
This was also confirmed by their colleagues from the other two departments, for instance,
when asked for their opinions concerning the way how IL should be taught/developed.
Though the majority of the interviewees opted for own IL courses designed to be offered
closely after the beginning of the studies at the Universities of Graz and Zagreb, there
were also several colleagues who were in favour of both separate IL courses and an
embedded approach. Accordingly, basic IL skills and knowledge can be taught in a
separate course. Specific and subject relevant IL can be developed later, for instance, in a
research seminar. Not surprisingly, IIS at TU is most advanced. Here, IL forms part of a
constructive way of teaching and learning, and information-related competencies are
developed by means of problem-based individual and collaborative work.

Nearly all interviewees expressed that it is a personal concern for them to increase
the IL skills of their students. And nearly all of them teach some IL-related elements in
their courses. In many cases these IL elements were related to scholarly writing which
is not surprising since the students have to compose seminar papers, bachelor and
master theses, where these competences are needed.
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Abstract. This paper reports a practice-based study of the enactment of infor‐
mation literacy (IL) in a network of interdisciplinary PhD students. Previous
research on this topic is scarce. The empirical material was produced through
semi-structured interviews and work-place visits. It is concluded that the enact‐
ment of IL in the practice under study is a collectively sustained project that
unfolds in dialogue with others and through interaction with material objects. This
process comprises activities such as participation in seminars and conferences,
which offer opportunities for discussions about work in progress, and is situated
in socio-material practices shaped by historically developed conceptions of what
it means to be an interdisciplinary researcher.

Keywords: Information literacy · PhD students · Interdisciplinary research

1 Introduction

This paper reports a practice-based [1] study of how information literacy (IL) of PhD
students is enacted in an interdisciplinary research network focusing on design research.
Of great importance according to this perspective is the issue of how people learn to
engage with information in practice [2]. Being information literate in a specific research
practice entails knowledge about what information sources that are deemed credible and
thus valuable, what intellectual and physical tools to use for seeking information, and
how to communicate in relation to the information used in the research practice.

It is well-established that information practices vary by discipline [3, 4] which implies
that the newly recruited PhD student will have to pay attention to and learn how informa‐
tion is sought and used in the specific discipline he or she is active. That the PhD
students, who have participated in the present study are active in an interdisciplinary
research field with tilt towards the social sciences contributes to further complicate the
understanding of how IL is enacted in the investigated practice. From an information
perspective, interdisciplinarity can be related to the notions of core and scatter [5],
according to which literatures are more or less concentrated in one discipline or distrib‐
uted over a number of disciplines. In a similar vein but on the notion of “subject disper‐
sion”, Crane [6, p. 102] asserts that “[s]ocial sciences have a higher level of subject
dispersion than do the natural sciences”. In her review of the literature, Bates [7, p. 158]
concludes, with reference to both Chubin and Crane, that “there may be dramatic
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differences in the kinds of strategies needed and the amount of effort needed to seek
information, depending on the degree of coherence of the bibliographic resources of a
field”. In conclusion, it can be asserted that the newly recruited PhD student in an inter‐
disciplinary field faces a demanding challenge with regards to IL.

The majority of studies of IL have been conducted in educational settings [8]. There
are also a multitude of studies within the area of information behaviour that have
explored how students on different levels in the education system search for and use
information [9]. Even though there is an increasing number of studies that have taken a
particular interest in the information practices of PhD students [10], research is scarce
when it comes to this group in interdisciplinary fields.

The overarching aim of this study is to identify and elucidate IL within a complex
and heterogeneous community of interdisciplinary PhD students. In order to meet the
aim, the following research questions are addressed:

• How is information literacy learnt in the investigated practice?
• In what ways does information literacy relate to people and material objects in the

practice under study?

Apart from contributing to the area of IL research the present study aspires to provide
guidance and food for thought for prospective PhD students and their supervisors, and
for librarians who are in the position of supporting PhD students’ information practices.

2 PhD Students’ Information Practices

A majority of the contributions to the library and information science (LIS) research
literature that investigate PhD students is occupied with identifying, describing and
analyzing information practices of this particular group. Most of the studies of doctoral
students’ information practice concentrate on specific aspects such as searching patterns
[11], library use [12], citation or referencing practices [13], source use and information
management [14], information needs [15], relevance assessment [16], and the role of
people in the research process [17]. Several studies have employed a library perspective,
which means that they strive to explore in what ways libraries and librarians can work
in order to meet the interests of PhD students [18]. Most studies take disciplinary abode
as their starting point. There is hence a range of studies investigating, for example, the
information practices of PhD students in biology [15], history [12], business [19],
physics and astronomy [20], and LIS [21]. Others are less specified and comprise broader
groups of PhD students from areas such as the social sciences [22]. According to a
comprehensive meta-synthesis of the literature on graduate students’ information behav‐
iour [10], graduate students tend to begin their research on the Web, they consult super‐
visors before other people, and they use libraries in diverse ways.

Summing up, it can be concluded that previous research tends to focus on what PhD
students do in relation to information. In this respect they can throw light on the present
study even though the paper at hand aspires to explicate how PhD students learn to do
what they do, how they acquire and develop the skills and knowledge required for being
a PhD student.
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3 Research Context

There is no definite conceptual or definitional clarity regarding the concept of interdis‐
ciplinarity [23]. The definition applied in this study is to describe it as an area of knowl‐
edge production that crosses disciplinary boundaries [24].

The interdisciplinary practice of design research is characterized by heterogeneity
and complexity. From a general perspective, it can be claimed that researchers in the
area are occupied with the development of historical, theoretical and critical knowledge
about design itself and design practice [25]. It can be concluded that design research is
characterized by intellectual variety and fluidity in the sense that it is dealing with a
range of different problems through the means of a variety of methods.

The research network that has been explored in the present study to a great extent
mirrors the multifaceted and complex interdiscipline that emerges in the literature on
interdisciplinarity [26]. The participants are all members of Nordcode, a Nordic network
for research on communicative product design, which was established in 2000. Nord‐
code is geographically dispersed over four Nordic countries and eight universities. It
gathers approximately 100 researchers and doctoral students. Even though the students
come from different countries, the length and form of their PhD education is similar;
they all include a certain portion of course work and the writing of a doctoral thesis.

4 Theory

The overarching theoretical framework guiding the study is grounded in practice theory.
A common denominator for practice-based studies is the underlying assumption that
social life is in flux and constantly and contingently transformed through establishments
and dissolutions of connections. In this study, a practice is conceptualized as a “routi‐
nized way in which bodies are moved, objects are handled, subjects are treated, things
are described and the world is understood” [27, p. 250].

A fruitful approach is to embrace the plurality of practice theories and turning the
differences into strength [28]. Hence, five principles in tune with the empirical material
and derived from this plurality have been developed and applied in order to guide the
theorizing [29]. The first guiding principle is that (1) activities, if ever so mundane,
provide access to practices. Therefore, in the analysis as well as in the empirical work,
focus is on what is done rather than on who is doing. The analytical approach has,
secondly, (2) striven for opportunities to include individual agency in the analysis. The
conceptualization of practices as happening or taking place implies the notion of agency
being distributed over people and material objects [33]. This is a standpoint that disputes
the widespread conception of individuals being merely cognitive agents acting in
accordance with rational choice [34]. The third guiding principle regards (3) the ambi‐
tion of bringing material objects into focus [30–32]. It is argued that material objects
contribute to coordinate and align practices. Fourthly: practices are always in a state of
tension regarding what can be done and who can do what, therefore (4) in this study
practices are perceived as constellations of power that allow people to do certain things
but not others. The fifth and last principle concerns (5) knowledge which is conceived
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of as collective. To be knowledgeable is, consequently, a matter of being able to act
together with others, knowing what to do, what to say, how to speak and to know what
tools to use in practice. These guiding principles in concert are shaping the theoretical
lens through which the study object is explored.

5 Method

In the present study, a blended strategy inspired by Schatzki [35] has been applied. He
suggests that “[u]nderstanding people’s words for activities and practices provides
access to the activities and practices that make up their practice-arrangement bundles”
[35, pp. 24–25]. Furthermore, it is recommended that the researcher is “hanging out
with, joining in with, talking to and watching, and getting together the people
concerned”. Additionally, it is suggested to study the relevant documents about the
practice in question. Therefore, documents, such as the network Website, personal
Websites, and documentation from seminars and meetings, were consulted. However,
the bulk of the empirical material was produced through the means of interviews with
the participating PhD students. In order to develop a sense for and knowledge about the
investigated practice, further material was produced through a number of visits to the
students’ workplaces as well as through participation in seminars and conferences.

Ten PhD students were interviewed, seven women and three men, all in their 30s.
They are located in six universities in four Nordic countries, and are at slightly different
stages in their educational processes. All of them have participated in more than one
network seminar and in doctoral courses arranged within the research network, and they
have published research as either journal articles or conference contributions.

The semi-structured interviews were recorded and lasted for approximately one and
a half hours. They were conducted on the basis of an interview guide on the following
theme: Measures taken to find and manage information and to be updated with the
information area of the field.

The interview transcripts were analyzed in accordance with qualitative content anal‐
ysis [36]. At the beginning of the analytical process, open coding was applied in order
to identify prominent themes in the empirical material. The process was then extended
through constant comparative method [37] comprising a systematic comparison of each
passage assigned to a specific theme with those already assigned to that theme, which
entailed a process moving from the descriptive to the unfolding of more theoretical levels
[38]. The analysis can be described as a recurrent close reading of the empirical material
with a focus on instances related to the enactment of IL as these appear through the
theoretical lens. Throughout the presentation of the results, excerpts from the empirical
material are used to illustrate and support the analysis.

6 Results

The presentation of the results is structured according to the guiding principles presented
in the theory section, but to avoid the risk of simplification and to elucidate the
complexity of the investigated practice, the results are summarized in the concluding
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section of the paper. Since attention to activities provides access to practice, the results
section starts with an account of a set of salient activities in the enactment of IL among
the PhD students in Nordcode.

6.1 Activities

The enactment of IL among the participants is associated with a range of different activ‐
ities, that each contributes to the shaping of IL in the investigated practice. Several of
the activities that appear as crucial for the enactment of IL are associated with collective
action, of people doing things together. It is, for example, asserted that attending confer‐
ences is important because they provide opportunities for learning how “researchers
reason and how networking works” (P1). In order to learn how to reason like a researcher,
one needs to spend time with other researchers, listen to and interact with them, which
can be done at conferences. But also to find out what conferences to attend, there is a
need for networking and socializing, because “what really forms the ground for your
decisions regarding what conferences to attend is information that you receive when
you talk to people: ‘we usually go there’ or ‘I was there last year and that conference
is also visited by them…’” (P1).

From the above quote, it appears that there is a process of reproduction going on: the
student receives advice from a colleague, which grounds his or her advice on the basis of
someone else, who obviously is deemed credible and worth following and who has also
been attending the conference in question. This is an observation that can also be traced to
other prominent activities, namely those of writing and citing. It is generally asserted that
much of the work carried out is conducted in “dialogue with those around you” (P8). For
example, when you write “you are supposed to dutifully relate to what others have done
before you” (P7). Even if it is not a matter of obligation, the activity of writing can still
have a collective character. Following the discussions of others can be a matter of gener‐
ating ideas and to get to know what to write about, as in the subsequent example where the
student is discussing an e-mail list, which (s)he is subscribing to: “If you go in there you
can sometimes find a thread that can be wound up. I have found articles that way that have
led me to full research questions, projects and so on” (P2).

The idea of winding up a thread, as it is put in the excerpt above, corresponds with
a picture that transpires from the empirical material, namely that the participants are
engaged in an established, but somewhat vague, tradition of writing and of doing
research. To learn IL to a great extent seems to be a matter of learning to subsume under
this tradition. At the same time, however, it can be asserted that this winding activity
constitutes a great challenge to these particular students. That they are active in an inter‐
disciplinary field of research, and that this is seen as problematic, is a prominent theme
in the empirical material.

Engaging in activities together with peers is obviously an important part of the
enactment of IL among the PhD students in Nordcode. To participate in seminars and
conferences, to discuss ones work and thereby become intellectually challenged seem
to be crucial. It should also be noted that there are hardly any traces in the empirical
material that indicate activities of extensive information seeking-activities in interaction
with bibliographic databases.
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6.2 Agency

Even though all of the participants in this study were recruited in their capacity of
doctoral students, they are also, simultaneously, members of other communities of prac‐
tice, as can be seen in the following quote: “You have a lot of stuff that you for one
reason or another must read, you may take a course or you are reviewing a paper for
a conference, or you comment on a colleague’s paper, or you have students on an
advanced level working on something that is near your own subject and they have found
a lot of interesting stuff…” (P5).

The participant is talking about how (s)he frequently tends to bump into information
as a result of being engaged in various interlinked activities in which agency clearly
seems to be distributed over a range of actors: a teacher in a course, the editorial board
of a conference, and supervised students. Being capable of subsuming under this practice
is part of the enactment of IL.

Throughout the empirical material, there are indications that the students are
caught up in bundles of activities where other people inevitably contribute to the
enactment of IL.

Seen against the previous section, in which it was concluded that participation with
peers constitute an important element of the enactment of IL, the focus on agency illu‐
minates how the people around the student, but also the physical locations, intervene
and thereby contribute to regulate the information practice.

6.3 Materiality

In the subsequent result presentation, the intention is to highlight the prominent position
of material objects regardless of their potential degree of agency. In the empirical mate‐
rial, materiality is to a great extent connected to locations and places, for example as in
the following quote: “As a PhD student you take method courses, courses in theory of
science and philosophy, you attend seminars where people talk about research, but there
is no one who tells you that if you want to become a successful researcher, you need to
spend time in the copying-machine room and drink coffee there” (P1).

What is stated in the quote highlights two important material aspects in the enactment
of IL. One is that the practice of being a PhD student is infused with breaks during which
one is expected to engage in the activity of coffee drinking. Without being a significant
observation, the instance of coffee breaks functions well as an illustration of something
that is done in practice without much reflection. From an analytical perspective, it can
be stated that the copying-machine functions as a coordinator of activities which is of
particular importance in a community of practice where the activity of discussing is
deemed important. The other observation is that in the workplace where this particular
student is, the copying-machine room seems to be functioning as a coordinating object
that needs to be taken into consideration when exploring the enactment of IL.

The material surroundings are providing opportunities for information seeking in
various ways, for example through arrangements such as digital and traditional libraries,
through which students make use of services such as the opportunity to subscribe to
digitally delivered tables of contents.
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In summary, regarding materiality, it can be stated that the ability to handle tools for
information seeking and use, and to be capable of assessing and reading the material
surroundings, so that it becomes possible to discern where the important places for
discussions and dialogue are located, are salient features of the enactment of IL.

6.4 Power

Practices can be perceived as constellations of power that allow people to do certain
things but not others. The students, for example, perceive conferences as important
learning opportunities, but due to a lack of funding they are not always possible to
attend. Economic conditions contribute, in different ways, to the shaping of what can
be done in practice. Economy, in turn, also somewhat dictates the activities of
publishing. Where you publish “affect you as a researcher in the future, if you want
to get funding you have to get published in journals with good ratings” (P7). In the
empirical material, there are recurrent statements, which refer to the interdiscipli‐
nary nature of design research, about the difficulties in finding journals that match
the students’ research interests. The previous excerpt indicates that this difficulty is
not only a matter of matching journal profile with research interests, but also of
finding the acclaimed and high-ranked journals.

The Nordcode network is generally perceived as providing good opportunities for
fruitful discussions about research. There are several statements that aspire to
explain why this is, of which some can be seen as touching upon aspects of power.
Once again we are returning to the issue of economy (and ownership), but also to the
issue of politics: “There hasn’t been an owner of the network and most of the people
that are engaged in the steering group do their work on an idealistic basis so there
is no politics in it” (P3).

The notion of “an idealistic basis” is reverberating throughout the empirical material
in connection to statements about Nordcode, which appears as “a safety framework”
(P4) in which people take care of each other with no hidden agenda.

In sum, it can be argued that the constellation of power characterizing the explored
practices of the interdisciplinary PhD students include aspects, which concern economy,
hierarchical order, and hidden agendas.

6.5 Knowledge

The issue of knowledge is permeating all parts of the empirical material. The matter of
knowing is also intrinsic to IL, but whereas the issue of knowledge in the previous result
sections was relegated to the background, this section aspires to analytically foreground
the question of what it means to be knowledgeable with regards to information in the
investigated practice of interdisciplinary PhD students.

The following short quote encapsulates a number of aspects of what is needed to
know as a PhD student: “I was absolutely new as a PhD student, so I didn’t know who
to talk to, I didn’t know what was done before, which you can find out if you know what
you are looking for, but you don’t know that in the beginning” (P1).
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At the very beginning of the study program, the student in the above excerpt had not
yet developed the ability to orientate in the research practice and the connected literature,
and since (s)he did not know what (s)he was expected to know, (s)he could not figure
out who to ask for assistance. Expressions of this sense of not really knowing what one
is supposed to do is prevailing in the empirical material, also among those participants
who have come further into the study program: “Sometimes I can long for a context
where you do research on the third caudal vertebra of a rat, together with the greatest
rat tail-professor…then you know what you are supposed to do and you know what
material and what information is relevant, what you are supposed to delve into and what
you can put aside” (P2).

The ideal scenario appearing in the above quote stands in stark contrast to the domi‐
nating view in the empirical material of the field that the students are active in: “[Design
research] is very fractioned, divided into a number of different schools and orientations
and it feels as if it is torn some-how… in its ambition to find a common orientation, a
common idea about what it is supposed to be about and what is important and so on”
(P10).

This fragmented character of the field, which brings about challenges such as a scat‐
tered literature, is not only a difficulty in itself. It also gives rise to specific demands
regarding the positioning of ones work.

In a field that is so heterogeneous and where there are a multitude of possible research
topics and information sources, there is a need for strategies regarding how to assess
and evaluate information and people. A prominent feature in such strategies is to develop
the competency of recognizing cognitive authorities [39].

How this strategy, or competence, is learnt is indicated in the following quote: “It
is kind of an unconscious process somehow, you make a lot of choices, but it could, for
example, be that if someone is extremely quantitative in his or her approach, then it is
far away, I mean, then it is probably very difficult to integrate what this person has to
say in one’s own dissertation…” (P10).

Despite the fact that this competence of evaluation is presented as an unconscious
process, it is hinted towards the middle of the above quote where the student implies
that the process of evaluation is related to, for example, the methodological approach
applied in the work which is to be evaluated.

Even though a great deal of knowledge, according to the statements in the empirical
material, seems to be developed unconsciously, there are also instances where the tools that
are used in connection with, for example, evaluation of information are highlighted. One
such tool is the library: “Somehow it feels a bit more comfortable when you find informa‐
tion through the library [because it adds to the credibility]” (P6). Another tool is provided
through the system of citations: “someone who has written a lot and who is much cited…
it simply feels credible, you sense that they know what they are talking about” (P6).

In summary, the central features regarding the knowledge needed in relation to
information concern navigating a fragmented research field and assessing its cognitive
authorities. The issue of positioning oneself, which is done, for example, through
applying a suitable vocabulary and tuning into the right conceptual discourse, are also
important aspects of the knowledge needed for the enactment of IL in the investigated
practice.
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7 Conclusion

With reference to the results, it can be claimed that the enactment of IL in the practice
under study is a collectively sustained project that unfolds in dialogue with others and
trough interaction with material objects. More specifically, this project comprises, for
example, activities such as participation in seminars and conferences, which offer
opportunities for discussions about work in progress. The enactment is, moreover, situ‐
ated in socio-material practices shaped by historically developed conceptions of what it
means to be a design researcher; conceptions that the students are supposed to learn how
to “wind up”. Involved in this project, the students face challenges in relation to posi‐
tioning themselves in a fragmented interdisciplinary field, and in relation to a hegemonic
academic discourse as well as hidden agendas in the university system.

To explicitly address the research question about how IL is learnt in the practice
under study, it can be stated that the PhD students in this interdisciplinary network seem
to be more or less constantly engaged in the enactment of IL. This learning in practice
takes place in dialogue with others who can be both co-located (fellow students, super‐
visors and conference attendees) and distantly located, for example contributors to e-
mail lists and the literature. By answering the first research question, the second question
is also partly addressed, namely regarding in what ways IL relates to people and material
objects. The enactment of IL occurs through discussions about work in progress, through
processes of evaluation and assessment of texts and authors, and through mundane
everyday activities such as participating in meetings, which offer insights into how to
navigate, in the broadest sense, the world of academia. A crucial part of learning IL,
which in practice is inseparable from interaction with others, is to pay attention to phys‐
ical surroundings and material objects. Knowing IL in practice hence entails, for
example, the ability to being in the right place and the use of suitable tools for infor‐
mation seeking and use.

The study at hand supports previous research on the role of people in the research
process, which, for example, suggests that other students help to shape graduate
students’ research activities [17]. However, the assertion that graduate students tend to
begin their research on the Web [10] is disputed by this study. For prospective PhD
students in interdisciplinary fields as well as for their supervisors, and also for librarians
who are supposed to serve these groups, the conceptualization of IL as it emerges in the
present study is worth taking into consideration.
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Abstract. This paper discusses disturbances in thesis production processes that
lead to anomalies in information use such as insufficient referencing and pla-
giarism in theses made in Finnish universities of applied sciences. We develop
discussion concerning systemic dynamics of these anomalies. Four different
cases of information use which are the result of vague referencing or plagiarism,
and the possible solutions are presented. The librarians’ role on the borderline
between traditional intermediary positions and their potential for more inter-
ventionist ones are discussed. Librarians can contribute to the thesis production
processes in which several cultures of information seeking and use meet and
challenge each other. Thesis production and evaluation processes are not
homogenous. Instead, elements of machine-like systems as well as those of
individuals’ unique being-in-the-world contexts appear together forming colo-
nies of information use practices that can ignore problems in references and
information seeking or allow plagiarism.

Keywords: Information use � References � Plagiarism � Universities of applied
sciences � Theses

1 Introduction

Since 2009, Finnish Universities of Applied Sciences (UASs) have been publishing
students’ theses in the Theseus full-text database. This database offers researchers an
opportunity to explore patterns of information use. Vague and insufficient references
and plagiarism are examples of information use anomalies. These anomalies can be
defined as problems in knowledge levels of students, information literacy skills and
attitudes of students. These definitions focus on the student isolating the problem from
related organizational structures. For example personal thesis guidance may focus only
on professional content and general writing guidelines come from a different source.
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It is tempting to accuse the students of not following the rules and conventions of
traditional thesis writing. In this paper, instead of focusing on students, we develop a
discussion concerning the systemic background of these anomalies with the aim of
improving related practices. We do not consider the UAS institutions as neutral envi-
ronments or innocent victims and the students as the “sinners“. We choose a different
point of view by presenting selected cases and analyzing information use anomalies that
are present in theses published in Finnish Universities of Applied Sciences.

2 The Reformation of the Finnish Higher Education System

The Finnish higher education reformation started in the 1990’s when Finland was
developing a dual system of higher education consisting of (research) universities and
polytechnics. The polytechnic higher education system was built from the previous
colleges that offered vocational education in, for example, nursing, commerce and
engineering. This process was based on the idea that a larger amount of more highly
educated workforce was required in Finland in order to be more competitive globally.
This led to the optimistic goal of half the population having a higher education degree -
at present, in the 25–34 age group, on average 40 % have a third level degree.

The reformation has continued: the polytechnics have adopted the name Univer-
sities of Applied Sciences and the legislation has been reformed as well. The recent
economic turndown has led to a decrease in the number of higher education institu-
tions, mainly by mergers. The number of students in degree studies in UASs kept
increasing until 2010 and has since stayed at the level of 139,000 degree students. The
annual student intake is 39,000 [1]. There has been a slight decrease in the number of
new students in Bachelor studies in the last ten years, but there is a significant increase
in the number of new students in Master level studies.

The economy and the needs of the private sector have started to affect higher
education policy and the former autonomy of the public sector actors, for example
libraries and educational institutions. As Buschman [2] has shown, this trend started in
the U.S.A. during Reagan’s administration when the so called new public management
(NPM) started to evolve. This meant that the rhetoric of the commerce and business
started to supersede the former rhetoric of civic society and education in the public
educational sector.

The result of this development can also be seen in Finland. At present the outcomes
of higher education are seen as products with price tags. Universities get funding based
on the numbers of publications and degrees – in a sense the government buys them.
Thus the former idea of education as an autonomous and self-regulated process has
been reduced to buying degrees from universities. This is evident also in the funding
models of the Finnish higher education: the UASs funding model is heavily based on
quantity as approximately 80 % of their funding is determined by the number of
degrees. The quality of education is not taken into account [3]. This may put economic
efficiency ahead of the quality of higher education especially as most UASs act as
limited companies and not as units under the government or local municipalities. All of
these factors may lead to a situation where theses of poor quality are accepted in UASs.
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The idea to make Finnish UAS theses available online was realized in the form of
Theseus full-text database, the development of which started in 2005. In the back-
ground of the database there was a more modest idea that only the abstracts would be
published and the full-text theses would remain in hard copy form stored in the UAS
libraries. The database made textual and information structures of the theses visible to
an extent not possible before. It created a new insight to the different subcultures of
making theses in Finnish UASs. In addition, a new tool set for UAS-related thesis
research appeared. However, in its current form the database has had negative side
effects: It created a powerful means to plagiarize more easily. Students are able to copy
both ideas and research designs and formats as well as relevant textual chunks directly
from a previously published thesis and modify them as required.

3 Systemic Contexts in Preparing and Finalizing Theses
at UASs

Two systemic frameworks are used here in conceptualizing information use phenom-
ena around the thesis-related activities:

1. Framework of three systemic metaphors: machine, being-in-the-world and colonial
system stand for the basic ways a system can exist and function.

2. Framework of activity systems present in preparing and finalizing theses consists of
the factitive system (maintaining the processes to accept the theses), the support
system (teaching, guidance) and the object system (students writing the theses).

We apply these two frameworks to characterize relations and tensions between
actors present in thesis activities. Framework 1 represents the assumptions behind
general system concepts used here. Information use activities as a whole contain both
technical (machine, routines) and unique human life events. When put together, they
form a colony level system view, which is based on a continuum of different ways to
exist [4]. Framework 2 is more application-specific and is focused on division of labor
in thesis production. Framework 2 is an application from Engeström’s “network of
activity systems” [5] used as typology of systems’ roles.

The thesis-related processes at Finnish UASs are basically performed in the frame
of three subsystems, each of which has their own set of ontological assumptions:

1. The factitive system fulfills the administrative tasks related to production of com-
pleted theses. The number of theses accepted is a criterion for government support
to UASs which is documented in performance agreements between each UAS and
the Ministry of Education and Culture.

2. The object system represents the thesis research and reporting process as part of
each student’s course of life. Completion (or failure) in the thesis process is an event
in the student’s personal life, in a context in one’s being-in-the-world.

3. The support system contains the activities and resources that are offered to help
students in completing their theses.

All these processes seem to have specific dynamics of their own. Since theses have
been made an obligatory part of the Finnish UAS curriculum, the factitive system has

Systemic Disturbances in Thesis Production Processes 491



kept on working on a routine basis. For the object system, a single thesis process
appears as a non-recurrent event and a unique experience for each student. The support
system again has its own modes of operation: the support appears as interventions, be
they long lasting processes to create practices and rules or spontaneous acts of giving
personal or group based ad hoc guidance and help.

This dynamics of multiple systems’ behavior is invisibly present in the being of a
UAS, until it is made explicit by research [6]. The next phase is to apply these findings
by offering practical interventions to handle information use anomalies as outlined
below in four different cases.

4 Examples of Information Use Anomalies

The case examples discussed here have come forward during the authors’ work and
research activities. They are interpreted here as evidence of problematic information
use issues in preparing and finalizing Bachelor’s and Master’s theses at Finnish
Universities of Applied Sciences. In the following subsections we present four cases,
identify their core problems and suggest interventions as proposed solutions.

4.1 Case A: Unclear References Within Thesis Text

Students in third level education are expected to accurately reference the texts they
have studied, and use the latest knowledge on the topic they have chosen. Using
references in theses is a means to produce academic emphasis within UAS culture [7].
In a study on referencing practices constant inaccuracies in referencing were found in
17 % of theses published in Theseus. In a further 12 % referencing failed, as copy-paste
plagiarism was found in the theoretical and methodological parts of theses [8].

Case A is an example of a list of in-text references given at the end of one paragraph.
The student gives the reader the impression that one paragraph is based on eight different
sources written by different authors. The reader does not know whether all of the
information given in the paragraph has been published in all eight sources or if the student
has taken bits of information from each source and integrated them into one paragraph.
This could also be a case of referring to secondary sources if some of the references were
included in a source that the student used. This kind of referencing style is an example of
inaccuracy and can lead to misinterpretation of original author’s ideas.

Problems: While institutions and text books offer principles and exact examples on
referencing, these instructions are not followed in all theses. The factitive system does
not function in uniform: all students are not expected to follow the writing and ref-
erencing norms, all guidance processes do not cover accuracy in information use, or
thesis evaluation criteria are not used coherently.

Proposed Solution: Generally, UASs should update their overall views on knowledge
acquisition and use. A certain gray area exists between knowledge practices followed by
scientists, professionals, laymen and students. Knowledge concepts and criteria applied
in Bachelor’s theses written by UAS students are mixtures of these backgrounds.

492 J. Kämäräinen et al.



Behaviorist approaches, in which teachers argue forcibly for scientific information
practices but are not prepared to argue for these practices in professionals’ everyday
routines, collide with Internet native students’ experiences on easier, non-formal, ways to
use information.

We propose that the very ideas of a reference and a source should be taken as tools
to be built together among students, industrial partners, teachers, libraries and the
Internet. The processes in which negotiated concepts are built are essential skills and
valuable learning results in higher education today.

4.2 Case B: Plagiarism in Thesis Text

All higher education institutions in Finland are adhered to follow the ethical guidelines
for good scientific practice provided by Finnish Advisory Board for Research integrity
[9]. In the guidelines plagiarism is defined as fraud and forbidden. Our second example
is from a Master’s thesis accepted and published by a UAS. Major sections of text
under theoretical and methodological issues are plagiarized. It is not an isolated case. It
represents an example of systemic practice in Theseus publishing as it has been found
that at least 12 % of thesis includes plagiarized material [8]. In this case, the student has
produced a thesis in which multiple pages of text consist of copied paragraphs from
various earlier theses and dissertations that are available on the Internet. Texts pub-
lished earlier on Theseus have also been used.

This anomaly consists of plagiarism or text recycling in a way that the student
himself does not perform information seeking using primary sources on his topic and
there is no evidence that the citations and references in the thesis are based on the
student actually reading the exact primary texts he lists as his sources. Instead, the
student has used a simple copy-paste technique to copy paragraphs from previously
published texts about the same topic. Paragraphs of text are taken from various sources,
and the student fades out the source he used by systematically changing the word order
in almost every sentence and by using synonyms. However, the sentence order, in-text
references and reference information are identical with the original texts.

Problems: Tensions occur between ethical principles of academic writing and the
thesis text authored by the student. Information seeking efforts have been focused on
secondary sources. Earlier evidence exists about conflicts between staff groups and
management in UASs in defining plagiarism.

In systemic terms, contradictions appear between factitive, support and object sys-
tems. It seems that factitive and object systems emphasize straight-forward finalization of
the thesis at hand whereas the support system stands for critical and more ethically
sensitive views. In terms of background assumptions, the factitive and object systems
mostly follow the machine analogy in thesis process. The support system emphasizes the
nature of colonies, to which the students would join their theses through plagiarism. Both
students’ and teachers’ being-in-the-world would carry the event, although for them the
role of the event is different. Thus a technically insignificant copy-paste operation
legalized by the UAS’s factitive system also has a more permanent effect, both as the
individuals’ life events and in developing certain questionable information use colonies
further.
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Proposed Solution: Both the problem discussed here and the solution has systemic
nature. The process of making a thesis is not isolated from the environment that
contains, for example, values related to information use, and tools like databases,
Google and Theseus. It also contains principles concerning division of labor as well as
conflicts between parts of the whole. We should allow and encourage these conflicts to
surface. Besides an ethical problem, plagiarism is also a handy technique to complete
one’s thesis quickly as well as to increase the budget of the UAS.

If both the students and the UASs accept the results of plagiarism as a good means
to increase the number of the graduates, it should be proclaimed openly and a national
pro plagiarism program be planned. If not, a visible statement against plagiarism ought
to be declared.

4.3 Case C: Student Receives Disparate Instructions to Finalize
the Thesis

Mutual trust and respect play an important role in the final phase of the thesis process.
Trust is best understood as shared interests [10]. The students are expected to aim at a
thesis of high quality. It is in the interest of the supervisor, the language consultant and
the UAS to support the students in their task.

In case C, the student sends the final version of the manuscript to the language
consultant for language inspection. The consultant comments on the text and presents
improvement proposals to the student. This is a critical phase in the process since the
student alone is, from now on, responsible for any changes made in the text.

Problems: The consultant trusts that the student revises the text carefully and also
considers the comments he gets from the peers in the presentation seminar. Since there
is no control by the factitive system, it occasionally happens that the student ignores the
proposals and instructions partly or altogether in the final version. It is also possible
that he or she uploads parts of a wrong version of the text to the database.

Proposed Solution: The student is seen here as the only actor responsible for making
changes suggested. Technically speaking, the connections between object, factitive and
support systems are overly optimized or originally built too loose. The UAS should
guarantee sufficient resources for language consultants to make sure that the changes
suggested have been implemented in the final versions of the theses. However, it can be
a sensitive issue for any UAS to admit that their students would fail to follow the
teachers’ remarks during thesis process at the same time when they are considered
promising junior experts.

4.4 Case D: Severe Problems in Finding Relevant Studies

In case D, the student repeats the false argument that her topic has not been studied
earlier. Therefore she is in trouble with finding relevant literature for her thesis. In her
study journal she maintains, that besides herself, both the teacher and project partners
share the idea of the research gap. However, a few simple searches in databases and
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library catalogs can tell that this hypothesis or theory-in-use is false: The topic has been
studied earlier, but to find relevant reports requires the use of synonyms and broader
terms in searches.

Problems: The situations, in which students argue that their topics lack relevant
research are common in educational library work [11]. In our case D, the situation is
complicated by the fact that both the teacher and project partners share the view.

Proposed Solution: The problem appears in a form in which it is harder to identify the
problem than to find a solution. Any librarian or information specialist can easily carry
out a set of searches that falsify the mistaken theory-in-use at hand. More serious issues
may appear concerning prestige between information seeking and substance experts.
Library staff may quite easily point out that a student didn’t carry out thorough searches
on relevant databases, but to tell the same to a member of teaching staff or a repre-
sentative of a valuable industrial partner can be outside a librarian’s comfort zone,
because the non-interference principle (discussed below) does not hold [12].

In terms of systemic views, problems in search tactics belong to a different category
from the ones in which the customer’s (or librarian’s) ego is put to a test. Systemic
assumptions of “Machine” and “Being-in-the-world” are discussed respectively [4, 13].
Efforts invested in building trust between information professionals, students and
teachers may turn out valuable when these kinds of problems appear.

5 The Roles of Library Staff in Interventions

In modernist settings, during the pre-internet era, the positions of library staff were
strongly based on intermediary roles, that is gatekeepers between customers and
complicated information seeking and management facilities and related principles of
organizing information. The pathways from information needs to sources appeared to
have quite a hierarchical nature. Known hierarchies were thought to lead from ideas to
relevant sources. The central implicit part of education was to learn the essential
principles of organizing knowledge and its relation to power. Then came the post-
structuralists, Ted Nelson, nonlinearity, links and finally the Web and Wikipedia. Even
before, Ranganathan (by introducing the principles of facet analysis) and Soergel
(through discussions on polyhierarchy) had already given hints to library staff that the
traditional idea of monohierarchy as an information ordering principle can be chal-
lenged [14, 15].

However, the main roles of information professionals in libraries were still based on
bystanders’ positions as far as production of new knowledge was concerned. We have
elsewhere [12] coined the term non-interference principle to conceptualize this posi-
tion: library professionals are oriented towards organizing, cataloging and indexing, but
not creating information by themselves. It is up to customers how to use and create
information. Contradictions between the non-interference principle and the strong
emphasis on information literacy are evident. We will discuss the roles of library staff
in the cases mentioned above.
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In several UASs, members of library staff have a role in the storing of the theses in
Theseus. Besides indexing, some of them are responsible for using, for example,
Urkund to reveal plagiarism. During this process they necessarily become aware of the
quality of references used (see case A). How should they react? As agents of infor-
mation literacy, they should note the issues and inform students as well as teachers.
According to the non-interference principle they should close their eyes, because ref-
erences are evidently about information use, which is up to the customer, by definition.

In case D, one can find a complicated situation concerning librarian’s traditional
position: the library is expected to offer preliminary introduction about information
seeking but during the thesis processes library staff usually have neither motivation nor
official means to follow how thesis projects go on in terms of information sources,
seeking and use. In cases where the teacher is not aware of information problems or
misunderstands the issues, the potential of library staff probably remains unused.

In these cases one sees a contradictory issue that Engeström calls the double-bind:
an actor receives two messages that deny each other [5]. When double bind situations
are found, the structure of activity at hand should be analyzed and developed further.
To recognize double binds in current situations is a prerequisite to see the need to
reorganize the activity system. This may mean, for example, new divisions of labor or
new tools (conceptual or technical) be developed. In case D it may even mean that the
thesis should appear as a new kind of object for library staff, namely one which you
share with students and teachers and use together as a tool to advance information
literacy. In other words, during the analysis, the library staff’s principle of
non-interference may become an interventionist one.

6 The Thesis Process as Sisyphean Labor?

In Greek mythology Sisyphus was punished for deceitfulness and forced to push a huge
stone up a mountain and after the stone had rolled down Sisyphus was to start this work
again and again. This metaphor was used, for example, by Rautopuro in his research on
teaching statistical research methodology to university students [16].

We emphasize here, that the issues related to the practices of information use are
remarkable and intrinsic parts of UAS thesis related systemic activities. This means that
you can’t find or suggest a panacea to solve or heal them. Instead, the UAS community
should adopt these issues as part of their very task of education. Also, efforts in analysis
and policy design should be made to make the knowledge-related concepts and values
of UASs visible. It is not the lot of students to carry this burden instead of the
institution and personnel, whether the students are clever internet-natives or not.

As mentioned above, there is no hope that the issues related to information use,
ethics and quality would finally be solved. This makes the work of teachers and library
staff a Sisyphean one: again and again, you will meet new cohorts of students asking
the same questions and making the same errors (or using the same shortcuts, as they
may see it). Albert Camus says in “The Myth of Sisyphus” that when the stone has
dropped again, and Sisyphus returns down for it, he achieves happiness, although he
knows that the task would repeat eternally the same [17].
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7 Conclusion

We argue here that the set of thesis-related processes discussed above is not to be reduced
into a single system, because activity systems found maintaining processes behave dif-
ferently. Instead, every UAS needs to develop means to understand and handle this
inherent systemic complexity. In other words, any UAS is required to make its
theories-in-use concerning theses explicit to different groups of relevant actors. This
challenge is a cyclic one, because every new cohort of students, aswell as newmembers of
staff need to develop their own understanding about thesis-related activities in the UAS.

In terms of systemic background assumptions, the thesis writing process appears to
teachers (who follow the machine analogy) as mundane application of practices known
and rules taught before, whereas to the student (in his or her unique being-in-the-world)
the process occurs in an exceptional, liminal space, where the student undergoes a rite
that clearly differs from ordinary atmosphere of both earlier studies and work to come.
The shared challenge for students, teachers and also library professionals is how these
views can co-operate. The aim is to connect the student’s thesis both as a product and
as an experience to the pedagogically suitable information colonies that are informa-
tive, ethical, practical and theoretical enough.

Different systems of values conflict in the thesis making process. Universities of
applied sciences should note that thesis making and evaluation processes are not
homogenous in the sense of systemic backgrounds. Instead, elements of machine-like
systems as well as those of individuals’ unique being-in-the-world contexts appear
together forming colonies of information practices that can ignore problems in refer-
ences and information seeking or allow plagiarism.

The economic and political pressures emphasize the economical values and effi-
ciency of the process. The utmost example of the efficiency is of course copy-pasting
and robot writing. The scientific values emphasize the code of ethics of scientific
communism where the network appraisal and referencing is done openly and the
evolution of science that is based on the work done during the history of science. The
hacker ethics of the internet savvies in turn emphasize the use of information as a
common good that is not a scarce resource and thus should be utilized by everyone as
much as they can for their own needs. The teachers, students and library professionals
try to do their best in this network of operating environments and if the situation is not
analyzed and mastered the proper conduct of the postmodern and digital higher edu-
cation will not evolve but we are going to invent the wheel again.
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Abstract. This contribution summarizes the results of the evaluation of
information literacy (IL) of 677 higher education students enrolled in study
programs of life sciences, health, technologies, and social sciences at six
Slovenian faculties. The information literacy test (ILT) that was developed,
verified and validated by the authors in a previous work served as the IL
measuring instrument. Statistical analyses of ILT responses were performed in
SPSS. The results suggest that, on average, Slovenian students’ IL is satisfactory
and improves with years of education. On average, students know information
sources and adequately evaluate the collected information. They possess skills to
use the information in academic work and to synthesize data into knowledge.
However, students are less proficient in advanced search strategies available in
scientific and patent databases. The main deficit in students’ knowledge is
evident in topics related to intellectual property rights and in ethical issues
related to acquisition and use of information. Students that participated in an
IL-specific study course significantly improved their ILT achievement, most
significantly in topics where their pre-knowledge was lower.

Keywords: Information literacy � Higher education � Evaluation � Test �
Slovenia

1 Introduction

For the last two decades, information literacy (IL) competencies and skills have been an
important part of higher education, influencing the design, content, teaching methodol-
ogy, andmanagement of academic courses. Correspondingly, attempts have beenmade to
systematically develop and outline criteria and standards for the evaluation of IL in higher
education. Examples of standards include the Big Six [1], the Seven Faces of Information
Literacy in Higher Education [2], the ACRL standards (Association of College &
Research Libraries – ACRL, a division of the American Library Association [3],
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The Eight Stages – The Big Blue report [4], the ANZIIL standards by the Australian and
New Zealand Institute for Information Literacy [5], the UNESCO Six Skills [6], and the
Seven Pillars of Information Skills by SCONUL (Society of College, National and
University Libraries) [7]. Most standards seem to address similar issues, with different
wording and definitions; the coverage of overall skills and outcomes in various IL
standards is interrelated and similar. Among them, the ACRL standards, which were
recently revised, remain the most often used and quoted in scientific literature on IL in
higher education [8, 9].

Many documents report on IL assessments in higher education in different contexts.
A variety of questionnaires and tests have been applied as research instruments. We
presented a review of available IL assessment tools in our previous work (Boh et al. [9]).
However, most of the established online IL tests for higher education have only been
offered commercially (e.g., SAILS, the Madison Information Literacy Test, The
iSkills™) or have been designed specifically to test a selected population of students (e.g.,
B-TILED andTRAILS). Due to this reason, for the purpose of our research, we developed
a new, freely available information literacy test (ILT), verified it, and made it available in
full text [10].

In this contribution, we used the ILT with the following aims: (a) to evaluate the IL
of 677 students at six Slovenian faculties, before they participated any IL-specific study
course; (b) to determine whether there is an increase in IL evident with years of study;
(c) to explore in which segments of the IL, according to the ACRL standards, students
have the largest deficit in knowledge and skills; and, (d) to evaluate the impacts of an
IL-specific study course by verifying the IL level of students after completing the
IL-related program.

2 Materials and Methods

2.1 The Information Literacy Test (ILT)

Our main IL measuring instrument was the information literacy test (ILT) we devel-
oped, verified, validated, and published [10]. It consists of 40 multiple choice questions
with four possible answers and follows the recommendations of information literacy
standards for higher education. Content-wise, the test covers a diversity of topics
defined by the IL standards, and provides difficulty levels from lower to higher cog-
nitive skills.

2.2 Test Group a – Students Who Have not Attended Any IL-Specific
Study Course

The test group A consisted of 677 students from Slovenian higher education institu-
tions (University of Ljubljana, University of Maribor, and Faculty of Information
Studies Novo mesto), enrolled in study programs of life sciences, health, technologies,
and social sciences. They all took the ILT before participating at any IL-specific study
course. Among them, 9 % of the students in the sample were college students, 73 %
were university undergraduates, and 18 % were postgraduate students (Fig. 1).
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Regarding the year of study, 36 % were first-year students, 32 % second, 13 %
third-year undergraduate students, and the remaining 19 % were fourth-year and
postgraduates (Fig. 2).

2.3 Test Group B – Students After Completing an IL-Specific Study
Course

One hundred and eighty one students in the test group B answered the ILT after
completing an IL related course (with 1–3 credit points, i.e., 15–45 contact hours,
depending on the study program). The group consisted of the first (35 %) and
second-year (33 %) students of undergraduate programs, and the first-year postgraduate
students (32 %) in the areas of life sciences, health, technologies, and education of
teachers. The selection of students in the group B was based on the enrolment in
compulsory credit-evaluated courses we taught. The IL contents followed the ACRL
standards and included project-based and problem-based examples from the domains of
study.

2.4 Testing

We conducted testing from January 2014 to May 2015, using a printed form or an
electronic ILT version accessible through open access survey system 1 ka (http://www.
1ka.si/) at locations within the university and supervised by teaching stuff. We applied
a unified introductory protocol before testing, including clarification of the purpose,
instructions, explanation of voluntary participation and anonymity, and expressing
gratitude for the participation.
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Fig. 1. Students in the test group A by
the level of study
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Fig. 2. Students in the test group A by the
study year
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2.5 Analysis of ILT Results

We uniformly coded the results from both electronic and printed versions of ILT. We
performed the following statistical analyses in SPSS:

• Descriptive statistics of the test score: mean, standard deviation, sample variance
and standard error;

• Item analysis: frequencies of individual answers and item difficulty (as percentage
of correct answers);

• Reliability estimates: the Cronbach alpha;
• Subscale analysis for groupings according to the ACRL standards: mean score and

average difficulty;
• Test group A and test group B correlation analysis: t-test (the paired two sample for

means method was used to compare the results of a group of students before and
after taking the IL course).

3 Results and Discussion

We present the results of overall ILT analysis in Table 1. We calculated the total ILT
score as the sum of points awarded for correct answers (correct answer = 1, incorrect
answer = 0; max. score = 40). The calculated overall test reliability, measured as the
Cronbach alpha (in the case of binary data, this is equivalent to the Kuder Richardson
index KR-20), is 0.716, which is regarded as sufficient, considering an acceptability
limit of 0.7.

Figure 3 shows the students score distribution for the 40 questions of the ILT.
A slight bias towards higher scores is evident, suggesting that students already pos-
sessed some IL knowledge and skills gained in previous formal and informal education.

Table 1. Basic statistics regarding the ILT score and the overall test reliability (test group A –

students with no IL-specific study courses, N = 677)

Analysis Value (max = 40) Percentage (%)

Mean 26.55 66.3
Median 27 67.5
Mode 26 65.0
Range 31 77.5
Minimum 8 20.0
Maximum 39 98.0
Variance 23.472
Standard deviation 4.845
Reliability (range/st. dev.) 6.4
Std. error of mean 0.186
Test reliability – Cronbach alpha 0.716
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We also calculated basic statistics for each individual ILT item. Due to the binary
nature of the item scores (1 = correct, 0 = incorrect), the item mean reflects the item
difficulty, as presented in Fig. 4.

The difficulty should typically be in the range of 30–90 % [11]. In the ILT, 35 of
the 40 questions meet this limits while questions 7 and 32 could be regarded as too
easy, and three questions (12, 20 and 36) as very difficult (Table 2).

To determine whether there is an increase in IL evident with years of study, we
compared the results of ILT score by the year of study, as presented in Table 3. We
could observe a gradual increase of score means. The results suggest that, on average,
students’ IL improves with each progressing year of education.

We performed the ILT subscale analysis to explore in which segments of the IL
students have the largest deficit in knowledge, understanding, and skills, We conducted
this analysis according to the five ACRL standards for higher education [3] that define
that the student can: 1 - Determine the extent of information needed; 2 - Access the
needed information effectively and efficiently; 3 - Evaluate information and its sources
critically, and incorporate selected information into one’s knowledge base; 4 - Use
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information effectively to accomplish a specific purpose; and, 5 - Understand the
economic, legal and social issues surrounding the use of information, and access and
use information ethically and legally. We present the results of this subscale analysis in
Table 4 and Fig. 5.

The results of the subscales difficulty illustrate that students have a fairly good
knowledge and understanding regarding the critical evaluation of information and its

Table 2. ILT questions outside the 30–90 % range of difficulty (test group A, N = 677)

Difficulty 
(%)

Content of the ILQ question

98%
(very easy)

Question 7: The record in this database refers to:
a) newspaper article
b) specialized book 
c) video film
d) scientific journal

91%
(very easy)

Question 32: Which of these schemes is the most appropriate for presenting the topics 
from Question 31?

a b
Uses of natural dyes

Nutrition

Cosmetics

Textiles

c d

27%
(difficult)

Question 12: Which of the data listed below are “raw” unprocessed data:
a) share prices published at the end of a trading day
b) weather maps
c) population growth data presented in tables
d) population growth data presented diagrammatically (in graphs)

16%
(difficult)

Question 36: I bought some old documents in a second-hand bookshop. Which of the 
documents can I scan and publish on my Webpage without authorization?
a) anonymous photo published in a women’s magazine
b) article from a daily newspaper
c) original manuscript by William Shakespeare 
d) translation of a poem written by a living poet and published by a British publisher

15%
(difficult)

Question 20: A database search interface employs pull-down menus instead of search 
operators. Which of the Boolean operators substitutes the concept ‘optional’?
a) AND
b) NOT
c) OR
d) WITH

Textiles

Cosmetics

Nutrition

Natural dyes

Uses of natural dyes

Nutrition Cosmetics

Textiles

Natural dyes

Textiles

Nutrition

Cosmetics
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sources and their incorporation into one’s knowledge base (subscale 3 = 82 %). They
know how to use information effectively in order to accomplish a specific purpose
(subscale 4 = 79 %). Students are less proficient in determining the extent of the
information needed (subscale 1 = 67 %) and are not sufficiently successful in accessing
the needed information effectively and efficiently (subscale 2 = 59 %). They require a
combination of knowledge, comprehension and logic for advanced database search
strategies. The results expose the largest deficit of knowledge and understanding in IL
topics related to intellectual property and ethics (subscale 5 = 56 %).

Table 3. Summary of ILT scores by the year of study (test group A, N = 677, max. score = 40)

Group No. of students Score mean Score standard deviation Score variance

Year 1 247 25.23 5.198 27.022
Year 2 214 26.57 4.185 17.514
Year 3 89 27.27 5.051 25.517
Year 4 or above 127 28.61 4.205 17.685

Table 4. Difficulty of ILT questions according to ACRL standards subscales

Subscale (ACRL standard) No. of ILT questions Difficulty (% of correct answers)

1 15 67
2 10 59
3 5 82
4 3 79
5 7 56

Fig. 5. Students’ achievements according to ILT subscales, following ACRL IL standards
(≥60 % is generally regarded as sufficient to pass the exam)
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We used the t-test in order to evaluate the impact of the IL-specific study subject
among the 181 students from the test group B who took the ILT both before and after
completing the IL course. The null hypothesis assumed there were no significant
differences between the pre-test and post-test scores. The results of the t-test are given
in Table 5.

The pre-test mean score of was 26.4 (66 %), and the post-test mean score 31.4
(79 %) with an average difference of 5.033 (13 %). We rejected the null hypothesis.
Therefore, it can be stated with a 95 % certainty that the average post-test score was
from 4.4 to 5.6 points higher than the pre-test score. This infers that, on average, the
IL-related study course improved the IL of students by 13 %. Furthermore, the results
of the pre-test and post-test correlation analysis, undertaken for the subscales, exposed
the differences in improvement regarding the IL contents according to the ACRL
standards (Tables 6 and 7).

Table 5. T-test analysis of ILT scores, with differences in pre-test and post-test scores (N = 181)

Pre-test Post-test Confidence Interval
M SD M SD t p< Mean Difference Lower Limit Upper Limit

26.4 4.83 31.4 3.74 −16.755 0.000 −5.033 −5.626 −4.440

Table 6. Improvement (%) in ILT post-test results according to subscales (N = 181)

Subscale (ACRL standard) Improvement (%) Lower limit (%) Upper limit (%)

1 11 9 13
2 17 14 20
3 8 5 11
4 17 13 20
5 12 9 15
Total ILT 13 11 14

Table 7. T-test analysis of ILT scores, with differences in pre-test and post-test scores by
subscales (N = 181)

Pre-test Post-test Confidence
interval

Subscale (ACRL
standard)

M SD M SD t p< Mean
difference

Lower
limit

Upper
limit

1 10.3 2.15 11.9 1.68 −10.798 0.0001 −1.602 −1.895 −1.309
2 5.7 1.73 7.4 1.51 −11.957 0.000 −1.685 −1.963 −1.407
3 4.2 1.06 4.6 0.77 −5.485 0.000 −0.398 −0.541 −0.255
4 2.3 0.76 2.8 0.42 −9.019 0.000 −0.503 −0.613 −0.393
5 3.9 1.27 4.7 1.21 −8.207 0.000 −0.845 −1.049 −0.642
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4 Conclusions

The results of the ILT, applied on a sample of 677 students from six Slovenian
faculties, indicate that on average, students’ IL is satisfactory (mean achievement
66.3 %) and improves with each progressing year of education (from 63.1 % at the first
year 1 to 71.5 % at the fourth year).

Among the segments of the IL, as defined by the ACRL standards, the main deficit
is evident in topics related to the intellectual property rights, including authors’ rights
and industrial intellectual property, and in ethical issues related to the acquisition and
use of information. In addition, students are not proficient enough in advanced and
expert search strategies that are available in specialized scientific and patent databases.
However, on average, students are successful in tasks regarding various information
sources and specialized databases, evaluation of the collected information, uses of
information in academic work, and organizing data into knowledge.

The group of 181 students who participated in an IL-specific study course signif-
icantly improved ILT achievement most significantly in topics where their pre-
knowledge, understanding, and practical skills were lower. These areas of improvement
included the students’ ability (I) to access the needed information effectively and
efficiently, including the advanced search strategies (subscale 2 = 17 % improvement);
(II) to use information effectively to accomplish a specific purpose (subscale 4 = 17 %
improvement); and (III) to understand the economic, legal and social issues sur-
rounding the use of information, and access and use information ethically and legally
(subscale 5 = 12 % improvement).

The results also suggest that these topics need to be emphasized more strongly in
the higher education programs. This emphasis may include examples and discussions
that not only provide factual knowledge but also stimulate comprehension, critical
thinking, and application of knowledge in different situations.
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Abstract. Information culture is an important component of an organization.
This paper focuses on the information culture of higher education institutions
(HEIs) in Estonia and reports the results of a study that aimed to explore the
relationship between information culture including information literacy, infor-
mation management and satisfaction with job and leadership as well as
self-reported individual performance. Factor analysis revealed three types of
information culture: (1) integrated; (2) pro-active; and (3) informal. A significant
correlation was found between information culture with integrated information
sharing and use (type 1), and satisfaction with job and leadership as well as
self-reported individual performance. It could be suggested that the construct of
information culture consisting of values, norms and behaviours related to
information sharing and use in organisations is a valuable construct in analysing
information environments and relations with job satisfaction, leadership style
and self-reported performance of HEIs in Estonia.

Keywords: Information culture � Information literacy � Information manage-
ment � Job satisfaction � Leadership style � Self-reported performance � Higher
education institutions � Estonia

1 Introduction

Information culture is an important component of an organization. Every organisation,
no matter how large or small, regardless of type and function, wherever in the world it
is situated, has an information culture [1, p. 9]. However, information culture is difficult
to define. For example, Choo et al. [2, p. 493] define information culture as the
organization’s values, norms, and practices with regard to the management and use of
information. Douglas [3, p. 307] notes that “an information culture is an emerging
complex system of values, attitudes, beliefs and behaviours that influence how infor-
mation is used in an organization. It exists in the context of, and is influenced by, an
organizational culture and wider environments”. Thus, it is suggested that information
culture and organizational culture are intertwined [3–5]. In the wide range of
approaches information culture is closely linked with information technology, infor-
mation systems and digital world. However, Davenport notes that effective information
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management could be achieved only when people use information efficiently, not
machines [6, 7].

Several researchers have identified significant relationships between information
culture, information management and information use [8–12]. Certain types of infor-
mation culture can develop conditions for more effective information management
practices [5, 13, 14]. For example, information culture can foster knowledge creation
and sharing, organizational learning, and enable organizations to achieve a competitive
edge through the effective use of information [4, 15]. However, information culture can
also perform as a barrier to the information sharing and use in organizations. This can
be assumed that certain characteristics or combinations of characteristics of information
culture have a stronger influence on organisational performance [16].

Information literacy as an efficient and ethical information behaviour [17] is an
important component of information culture. Douglas [3, p. 261] asserts that improving
information literacy and the underlying technological literacy have the potential to have
a positive impact on making better use of information and on the state of an infor-
mation culture in an organisation. Furthermore, using information appropriately is
behaviour that influences the ways in which an organisation values and understands
information [3, p. 278]. Douglas addresses seven of these issues that emerged from her
study as significant to the development of a positive or high performance information
culture. These issues were: leadership; the power and politics of information; education
and training of information professionals and public sector professionals; information
literacy; information use; strategic thinking and planning and role of information
professionals [3, p. 312]. The results of Marchand, Kettinger and Rollins’ study [9] also
highlighted the capability to instill and promote behaviors and values in people for
effective use of information in order to realize superior business performance [11]. The
Information Culture Framework (ICF) of Foscarini and Oliver [18] builds on the
outcomes of preliminary research and on observations of information and records
management practices conducted in different organizations and includes information
literacy and digital literacy as essential prerequisites for the development of a diffuse
information culture in organizations.

The aim of our study was to explore the relationship between information culture
including information literacy, information management and job satisfaction, leader-
ship style, and self-reported individual performance. As job satisfaction and satisfaction
with leadership along with the organisation’s information culture are strong bases for
organisational innovation [19], this study contributes to widening the understanding of
information culture and effectiveness of organisations.

2 Methodology

Our study relies on existing frameworks on information culture [9–12]. However, it
differs in scope and methods used. Marchand et al. [9] examined the information orien-
tation of an organisation as a combination of information management capabilities,
information behaviours, values (information culture), and information technology
(IT) practices. Bergeron et al. [10] and Choo et al. [11] added an information use outcome
variable to relate information culture to organisational effectiveness. The focus of our
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study is the attitudes, norms and behaviours related to information culture in higher
education institutions (HEIs). Therefore, we chose the study of Marchand et al. [9] that
was adopted by Choo et al. [11] as our conceptual framework. We were guided by the six
information behaviours and values – information sharing, control, integrity, transparency,
(in)formality, and proactivity as constituting the information culture of an organisation in
our empirical investigation. We added several aspects of information management
practices and use of information resources to the survey.

Our primary method of data collection was a web-based questionnaire survey. The
questionnaire consisted of 39 questions, both closed and open-ended, thus yielding
both quantitative and qualitative data. We grouped similar questions together that were
related to behaviour and values, information management, usage of information
resources, job satisfaction, opinions about leadership, judgement of the effectiveness of
respondents’ own work, and the effectiveness of the whole unit. We presented most
items as statements and respondents indicated their agreement with on a scale of 1
(strongly disagree) to 5 (strongly agree). We conducted a pilot study in two public
universities with 32 academic staff. A total of 160 academic staff members from 12
HEIs (four universities and eight professional HEIs) completed the survey. We con-
ducted factor analysis and multivariate analysis using statistical analysis software
SPSS. We measured statistical significance (p) on the 0.05 and 0.01 levels.

We adopted fifteen questions from Choo et al’s [11] survey on information culture.
We added several questions on information management practices – we adopted two
statements from the study of Bergeron et al. [10]. We measured the performance of an
organisation in terms of job satisfaction, opinions about leadership, and self-reported
individual performance. We adapted four statements from the Rego and Cunha Scale
[20] to the context of this study and used them to measure self-reported individual
performance. We measured satisfaction with leadership using four statements of the
Spector’s Job Satisfaction Survey Scale [21]. We measured job satisfaction using two
statements from the Karasek’s Job Content Questionnaire [22].

3 Results

We structured the presentation of the results according to the four themes: (a) types of
information culture; (b) information culture and use of information resources; (c) in-
formation management; and, (d) self-reported performance, job satisfaction and
leadership.

3.1 Types of Information Culture

We used six components of information behaviours and values to identify the type of
information culture of HEIs: sharing, transparency, integrity, proactivity, (in)formality,
and control. Fifteen questions within the questionnaire were related to these six
components.

The exploratory factor analyses (principal component method with Varimax rota-
tion) of the questions related to the information culture domain extracted three factors
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that, collectively account for 54 % of the common variance. We tested the reliability
and validity of this dimension using Cronbach’s alphas, thus positively confirming
these measures.

Factor analysis revealed three types of information culture: (1) integrated;
(2) pro-active; and (3) informal. Integrated information culture (IC) (type 1) involves
components of information control, sharing as the highest scores, as well as integrity
and transparency. Academic staff of HEI representing this type of IC is informed about
the performance of their unit as well as HEI (“I am informed about the performance of
my unit/institution of higher education”). Information sharing in this type of IC is
formally regulated (“My unit at the HEI has a formal tradition of sharing informa-
tion”), inclusive (“I was involved in the joint activities of my unit (meetings, projects,
working groups, etc. last month”), and transparent (“We shared information on errors
or failures in our unit last month”). Integrity in information sharing is valued by this
type of IC. Cronbach alpha for variables belonging to this factor is 0.79.

Proactive IC (type 2) involves components of information proactivity and sharing
as the highest scores, as well as control to some extent. This type of IC tends to search
for information on trends and changes in the higher education landscape (both at the
Estonian and European level) to make work-related decisions (“I searched for infor-
mation on changes and trends in higher education in Estonia/Europe to make work-
related decisions last month”), and they are more involved in joint activities (meetings,
projects, working groups, etc.) with other units in the HEI as well as outside of HEI (“I
was involved in work-related joint activities of other units in my HEI/outside the
institution of higher education (meetings, projects, working groups, etc.) last month”).
They use new information channels (social media, blogs, wikis, collaborative software,
etc.) to find information for work-related decision-making. In addition, they feel that
they are influenced by the performance of their institution (“My knowledge about
organisational performance influences my work”). Cronbach alpha for variables
belonging to this factor is 0.73

The third type of IC – Informal IC – involves information informality components.
This type of IC prefers colleagues as informal sources over formal ones to make
work-related decisions. They also verify information that is presented in formal sources
using their colleagues (“I often use informal information sources (e.g. colleagues) to
verify and improve the quality of formal sources (e.g. memos, reports)”). Cronbach
alpha for variables belonging to this factor is 0.70.

3.2 Information Culture and Use of Information Resources

We performed an analysis variance (ANOVA) test and t-tests in order to examine if
there were differences in information usage between different types of IC. The ANOVA
Test suggests that there are statistically significant differences in some aspects of the
information resource usage between IC types but there were no differences in
respondent gender, age, work style (working more with computer or communicating
with people), or perceptions about HEI attitude to innovation/tradition. T-test shows
that the Integrated IC (type 1) is more represented (p < 0.01 level) in the professional
HEIs than in universities. We found no differences concerning other types of IC
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according to the t-test. The table below shows the differences between types of IC in
preference of information sources and frequency of information use.

As shown in the Table 1, the Integrated IC is more oriented to internal information
resources whereas the Proactive IC tends to use more diverse information resources and
has more frequent information users than the other two types of IC.

3.3 Information and Knowledge Management

As we were not able to add? the five statements used to measure information and
knowledge management (IM) practices to the aggregated score due to the insufficient

Table 1. Respondents characteristics by type of IC according to the analysis of variance (based
on the ANOVA tests)

Integrated IC Proactive IC Informal IC

Use of
information
resources

More intranet More webpages (state
regulations,
international strategies,
statistical data),
electronic lists (state
regulations,
international strategies,
statistical data),
databases (international
developments,
statistical data), Intranet
(guidelines of HEI and
unit), conferences
(international
developments in HE
and own field), social
media

Less information from
databases. More from
colleagues (HEI and
unit regulations as well
as international
developments) and
social media

Frequency of
information
use

No differences More frequent
information use – state
and international
regulations and
strategies, guidelines of
the HEI and unit,
statistical data, and
concerning
developments in own
field

No differences

Type of HEI More
represented
in the
professional
HEIs

No differences No differences
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Cronbach’s alpha scores, we performed the multivariate analyses to explore the cor-
relations between individual statements about IM practices and types of IC. According
to the multivariate analyses, the statement “Information that is needed for work-related
decision-making in my HEI is organised to make it easy to find” correlates significantly
with the Integrated IC (.468**) and statement “I shared my knowledge and experience
with new or less experienced staff in my HEI last year” correlates significantly with the
Proactive IC (.302**). The statement “I felt that it was hard to cope with information
overload and limited time resources last month” correlates with Informal IC (.207**).

3.4 Self-reported Performance, Job Satisfaction and Leadership

Finally, we examined whether the different types of information culture are related to
job satisfaction and leadership and self-reported individual performance in HEIs in
Estonia.

We added item scores pertaining to each type of IC to create an aggregate score for
each type of information culture. Similarly, we formed aggregate scores for the com-
ponents of effectiveness of work, job satisfaction, and satisfaction with the immediate
manager by adding their respective item scores. Table 2 shows the correlations between
these variables.

As shown in the Table 2, information culture with integrated information sharing
within units (Integrated IC) is significantly correlated (0.01 level) with each of the three
components – satisfaction with leadership (.635), job satisfaction (.429), and
self-reported performance (.597). Informal information culture (Informal IC) correlates
at 0.05 level with job satisfaction (-.161). Job satisfaction, opinions about leadership,
and perception of effectiveness also significantly correlate to each other on the 0.01
level: self-reported performance significantly correlates with satisfaction of leadership
(.591) and job satisfaction (.470) and job satisfaction correlates with satisfaction with
leadership (.428) and self-reported performance (.470).

Table 2. Pearson correlations between information culture type and satisfaction with leadership,
job satisfaction and self-reported performance

IC 1 IC 2 IC 3 Satisfaction with
leadership

Job
satisfaction

Self-reported
performance

IC 1 1 .281a −.198b .635a .429a .597a

IC 2 .281a 1 −.070 .141 .000 .069
IC 3 −.198b −.070 1 −.136 −.161b −.115
Satisfaction with
leadership

.635a .141 −.136 1 .428a .591a

Job satisfaction .429a .000 −.161b .428a 1 .470a

Self-reported
performance

.597a .069 −.115 .591a .470a 1

a Correlation is significant on the 0.01 level (2-tailed).
b Correlation is significant on the 0.05 level (2-tailed).
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4 Conclusion

Based on the current study we suggest that the construct of information culture con-
sisting of values, norms and information-related behaviours (information literacy) in
organisations is a valuable construct in analysing the information environment of
institutions of higher education in Estonia. Factor analysis suggests three types of
information cultures. Namely, (1) information culture oriented to inward information
sharing within a transparent and integrated structural unit of HEI; (2) information
culture oriented to proactive, diverse and wide information sharing and use; and
(3) information culture oriented to informal information sharing and use.

The prevailing information culture types can also be differentiated by the infor-
mation environment and environmental scanning modes. Presumably, the type of
information culture with a proactive attitude towards information sharing uses signif-
icantly more diverse information sources and information source usage is more intense.
The third type of information culture orientated to informal information prefers more
colleagues as information sources.

The Integrated IC is the only type of information culture that has significant rela-
tions with job satisfaction, satisfaction with the leadership, and self-reported individual
performance. This type of IC is characterised by inward information sharing within a
transparent and integrated structural unit, and with a feeling of control over what is
happening in their unit and HEI. Our study suggests that the creation of conditions for
cooperation with regular, integrated and transparent information sharing within the HEI
unit is an important source for job satisfaction and satisfaction with leadership. This
also gives the basis for valuing the effectiveness of the work of units and colleagues.
Also, the participants’ own performance is valued higher in this case.
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Abstract. Information Culture Development (ICD) is a holistic information literacy
program that was established in 2013 and developed at CETYS Universidad in
Mexico. ICD caters to all university stakeholders with different initiatives that are
contained within ICD’s four axes: (a) curriculum and learning support, (b) informa‐
tion and digital literacies development, (c) research and scientific communication
support, and (d) evaluation and communication of results. This article presents such
initiatives and the instruments used to evaluate them. Moreover, it analyses recent
interviews with eight academic staff that have known of and benefited from these
initiatives, both for themselves and for their students. The data analysis offers a
means of determining ICD’s role in supporting the development of an information
culture and positively influencing teaching, learning and research practices in the
university. Furthermore, academic staff insights help guide the program’s further
development, by pointing toward the need for future actions and strategies.

Keywords: Information literacy · Digital literacy · Information culture · Higher
education · CETYS universidad · Mexico

1 Introduction

Information literacy (IL) is related to knowledge, skills and competencies for locating,
retrieving, evaluating, and using information. IL experts have highlighted their advan‐
tages and purposes, among others: problem solving, decision-making, emancipation,
citizenship, overcoming different forms of oppression and divides, critical thinking, and
lifelong learning [1]. These purposes may be fulfilled by IL initiatives, are part of
worldwide tendencies that seek to develop IL to support learning processes, and are
present in the vision of CETYS Universidad [2] in Mexico under the umbrella term
‘Information Culture’ (IC). There have been different approaches to IC [3], but it basi‐
cally implies shared values toward information-related activities [4]. This understanding
of IC is viewed institutionally as one of the Distinctive Elements of CETYS Education
(EDECS) and it is institutionally assessed with other learning indicators for quality and
accreditation processes. This conception of IC includes IL and digital literacy (DL) as
the ‘proper use’ of Information and Communication Technologies (ICTs) for teaching
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and learning. Moreover, it also includes academic communication and research compe‐
tences. Recently, this latter area has been explored and enhanced at the institution.

Information Culture Development (ICD) was established in 2013 as a holistic IL
program by the three-campus CETYS Universidad’s System of Libraries (SL) as trans‐
versal axis and driving force for supporting the reflection upon and improvement of prac‐
tices related to curriculum, teaching and research activities. ICD is a key initiative in the
recent organizational evolution of the libraries, and its development and execution has been
guided by the Information and Learning Development Librarians (ILDL), formerly known
as reference librarians. ICD was built and defined taking into account different elements,
such as: the institution’s strategic plan, the recommendations made after the accreditation
granted by the Western Association of Schools and Colleges (WASC), perspectives and
needs pointed out by academic staff interviewed during ICD’s planning stage, and previous
experiences of ILDL in developing similar initiatives. ICD is driven by action research
(AR) [1] and the concept of IC; it is grounded in research literature and comprised of IL,
DL, as well as writing, communication and research skills. Thus, ICD aims at addressing
IL and DL tasks, as well as provoking and supporting reflection and improvement upon
university practices related to curriculum, teaching, and research.

2 The Program Information Culture Development (ICD)

ICD was grounded in previous work and research experiences of the ILDL, who were
appointed at first as reference librarians and tasked with its development, as well as in
a research study based on the available literature and interviews with academic staff that
were conducted to study their needs, in order to apply a bottom-up participatory
approach. Moreover, ICD had to be an initiative from the SL, executed by the ILDL,
under close collaboration with academic staff, thus generating results and best practices
from CETYS’ learning community. Further institutional context and the definition of
the ILDL were provided in a previous contribution to this conference [5]. ICD was
framed within the ideas of key institutional documents, such as the 2020 Development
Plan (P2020) [2], as it is one of the flagship projects of the SL, and the main project of
the ILDL. For instance, the main P2020 pillar for ICD is our learning community, which
is characterized by learning-centered curriculum design, measuring, as well as their use
of information seeking and analysis for decision-making and enhancing a research
culture. Within P2020 objectives, the present initiative must contribute to enhancing
teaching, research and extension tasks by developing teachers with the required compe‐
tences, with a focus on learning assessment and the use of technology to support learning.
P2020 also proposes the so-called Distinctive Elements of CETYS Education (EDECS),
which are: (a) information culture; (b) entrepreneur and innovation culture; (c) interna‐
tionalization; (d) sustainability; and (e) linkage and social responsibility. As stated
before, ICD was initially developed by taking into account diagnostic interviews with
academics. These interviews intended to profile the academic staff interviewed, and their
needs and expectations regarding library services. In consequence, these needs and
expectations shaped this IL program. Given the importance placed on participation, IL,
DL, reflection and improvement upon learning and teaching practices, ICD has been
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driven by the methodological tradition of action research (AR) [1, 6, 7], as well as in
the dichotomy between research and practice [8], because ICD intends to position the
SL as a research unit of the institution, which would feed learning processes and apply
research approaches to the SL’s activities, to their use by the community, and to profes‐
sionalize their non-professional staff. This new position of the SL, following the guide‐
lines of P2020 [2], seeks to generate institutional conditions for academic staff to
enhance research.

Given the above context, ICD’s aims at addressing IL and DL tasks, provokes and
supports reflection and improvement upon other university practices related to curric‐
ulum, teaching, and research. Accordingly, its general objective is to serve as a
supporting axis to research, teaching, and learning in CETYS. Specific objectives are:

• Support and nurture teaching and learning practices of CETYS community through
IC and reflection;

• Promote products, services, and resources of the SL and justify their increase and
development through enhancing and massively increasing their use;

• Develop an IC in the CETYS community and at the individual level, develop inde‐
pendent and critical information users, who are able to tap into appropriate informa‐
tion and technological tools;

• Professionalize and enhance the staff, procedures and resources of the SL.

2.1 ICD Axes and Initiatives

ICD addresses university stakeholders with different initiatives: courses, workshops,
instructional and promotional flyers, bulletins, tutorials, bibliographies, reference serv‐
ices, guides, student and teacher tutoring, research and publishing support for teachers,
evaluating new information resources to increase SL’s offering, assessment of IL skills
for students, and improving the statistical measurement of library services. These initia‐
tives are contained within ICD’s four axes: (a) curriculum and learning support, (b)
information and digital literacies development, (c) research and scientific communica‐
tion support, and (d) evaluation and communication of results. All axes except the last
one include the development of courses and video tutorials derived from courses and
are intended for students and members of the university. The following paragraphs
summarize the axes and their initiatives.

Axis I. Curriculum and Learning Support through IL and DL. This axis supports
teachers in enhancing and innovating classroom practices, both for student learning and
for teaching through IL and DL. Initiatives include:

• Subject Guides (SG): they compile references related to a given course and contain
recent documents available in the library, in subscribed databases and bookstores, in
order to provide the possibility of updating the library collection, the bibliography
of the courses, and teachers’ use of current documents.

• Library-Academia Joint Activities: product of a curricular analysis; they involve
determining a learning activity with a given teacher that integrates IC into the curric‐
ulum of their courses.
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• Compile and suggest digital bibliographic repertoires to support the development of
newly created online courses. These compilations support all the topics included in
such courses.

• Courses: audio, video, really simple syndication (RSS), social media and the inte‐
gration of information resources into Blackboard.

Axis II. Information and Digital Literacies Development. It contains the majority
of courses for teachers and students about access, use and evaluation of information,
and the appropriation of ICTs for learning purposes. Initiatives include:

• Developing flyers on the SL’s resources and summaries of courses’ contents.
• Serials Bulletin (SB): a monthly digital bulletin first intended to enhance the use of

printed serials that the SL acquires and then expanded to offer an overview of recent
articles in the most consulted academic journals, new digital books available in the
subscribed Academic Databases (AD), and a selection of news from Internet sites
about society, technology, copyright and investigation.

• Production of promotional videos on the SL’s products and services.
• Courses: on the use of the SL, SL online catalog, and AD.

Axis III. Research and Scientific Communication Support. It concentrates initia‐
tives related to research and scientific communication and is targeted at each academic
program of the institution. The following actions are included:

• Promotion materials for citation styles for each field (i.e. IEEE, MLA, Chicago).
• Scientific Communication Support Guides (SCSG): provided to facilitate research

and lowering the barriers of entry for publication in a given field, compiling infor‐
mation about publications (i.e. publisher, indexing information, manuscript types and
extension, citation style, and open access policy), together with information on perti‐
nent professional congresses, groups of interest, and professional associations.

• Advice on scientific publishing, journals and peer review processes: this advice has
been given at the request of one of the University’s schools in order to assess and
work on the possibility of launching an academic journal.

• Courses: citation styles; reference managers, research methods and ‘Research
Accompanying’, creation and management of online researchers’ profiles to improve
the promotion, visibility, and recognition of CETYS researchers; open access, peer
review and academic journals.

Transversal Axis. Evaluation and Communication of Results. It aims at conducting
research to enrich the other axes as well as evaluating and communicating the results of
the initiative. It is comprised of:

• Developing data collection instruments to measure learning and user satisfaction.
• Developing procedures for new services and instructional design.
• Conducting measurement and statistics.
• Supporting testing with international instruments such as SAILS and iSkills.
• Building a mirror SL website as a highly updated blog;
• Communicating ICD’s results in scientific conferences and publications.
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2.2 ICD Courses

As evident in the previous section, ICD includes the development of many courses beyond
traditional offerings such as in effectively supporting the development the use of the library
catalog and of AD. These ICD courses are being developed with a common methodology
and the objective is to unify and formalize a solid structure of supporting materials and
learning experiences comprised of learning objectives, contents, activities, and comple‐
mentary readings. A modular structure is adopted in order to offer various levels of diffi‐
culty (beginner, intermediate, and advanced) for the courses according to the content. The
production of the courses takes a significant amount of the ILDL workload, as they have
to be exhaustive in order to generate simultaneously, and for every topic, a regular course,
an online course, a video tutorial, and the corresponding flyers or manuals of instructions.
The development of courses was planned this way in order to cover all demands from
different learning styles and being able to offer something to all stakeholders. ICD courses
also introduced the idea of the holistic cycle (HC) [5], which is a way of presenting a
package of IC courses that are naturally related to each other. This HC is a reasoned and
sequential articulation of courses from different axes. For the participant they are more time
consuming, but the main idea is to offer different combinations of stages and competences
tailored for each group of stakeholders. The HC implies sessions of training, working, and
reflection, which as AR dictates: one stage can lead to another, as well as to the previous
one, or to repeat the entire cycle once it is finished. An example of an holistic information
culture cycle would consist of: (a) Search in AD; (b) Store and annotate with reference
managers and note-taking software; (c) Research and reflect by conducting a project; (d)
Communicate through presentations, conferences, publications, and media-editing soft‐
ware; and (e) Promote visibility using online researcher’s profiles and indexes.

3 Teachers’ Perceptions

This section presents an analysis of recent interviews with eight academic staff that have
known of and benefited from ICD’s initiatives, both for themselves and for their students.
Hence, the academic staff selected for this survey have fulfilled at least one of the
following conditions during the past year: (a) they have benefited from ICD’s initiatives;
(b) they have collaborated with ILDL in academic or research activities; and (c) they
have tasked the ILDL to develop courses or workshops for their students and they have
assumed an active participation during such activities. The data analysis was qualitative
and it was conducted using the techniques of content analysis and constant comparative
analysis, and furthermore, it was informed by the ongoing evaluation of an analysis of
the two year ICD Program experience that has being studied with data collected from
students and teachers using questionnaires, international tests such as SAILS and iSkills,
as well as with interviews. However, in this paper we are focusing on the most recent
stage of data collection, which are the interviews with academic staff. The present anal‐
ysis allows determining ICD’s role in effectively supporting the development of an
information culture and positively influencing teaching, learning and research practices
in the university. Furthermore, academic staff insights help guide the program’s further
development, by pointing toward the need for future actions and strategies.
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3.1 Acknowledging ICD and the ILDL

Teachers were asked if they knew their ILDL and the ICD initiative and what they could
tell about them, specifically regarding the support they could have had in their academic
endeavors. All interviewed teachers claimed to know both the ILDL and the ICD initia‐
tive, although they were not completely clear about its functions, as there is some confu‐
sion with other library functions such as acquisitions. In general, teachers who have
benefitted from ICD’s initiatives, both the interviewed academics and those who have
mentioned such collaboration to interviewees, have stated that they have had good
support in information seeking for academic purposes such as for complementing the
bibliographic selection for their courses and for aspects related to their investigations.
Moreover, they have had support from documents such as the SG in order to enrich
different courses dealing with the topics of these guides, as well as from the ICD’s
courses in order to understand digital information services, and the requirements to
establish an academic journal in one of the University’s schools. Furthermore, one
interviewee pointed out that they have known of the ILDL because of the initiative
toward the development of online courses, where the support of the ILDL is seen as
instrumental, because they are responsible for compiling and suggesting an entire digital
bibliographic repertoire to support the complete course. In the words of the interviewee,
this support has been very good and has saved the teacher’s time, which they can then
dedicate to developing other aspects of the online course, such as support materials,
videos, activities, and exams.

3.2 Two Years of Library and ICD Improvements

Teachers were asked if they had noticed positive improvements in the SL, specifically
in aspects related to ICD initiatives. Most interviewees pointed out that indeed there
have been positive changes in the SL and particularly because of ICD initiatives,
although one interviewee, while acknowledging a change, expressed the view that this
change has not been a large leap from what SL’s services were previously.

One interviewee pointed out the importance of some divulgation mechanisms that
have been established by ICD. These mechanisms have helped teachers keep up to date
about new acquisitions in the form of the SB and the SG, limit the scope of a course’s
topic, and learn about updated information products that are available. Another initiative
pointed out by most interviewees is the extension of better and more complete ICD
courses, which have helped academics with the tools for conducting research. Further‐
more, they highlighted that there has been more publicity and reach in the past two years,
specifically invitations to courses, demonstrations of new resources and services. More‐
over, a wider reach has been acknowledged thanks to the ILDL, specifically in
supporting academia through new services, the aforementioned demos that have given
academic staff the opportunity to explore resources that were otherwise unknown for
them, as well as the availability of more capable library staff for supporting teachers,
and a more extensive linkage between the SL and academics. One interviewee claimed
that all of this has been discussed among school directors as very positive experiences.
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3.3 ICD in Students

Teachers were asked if they could see the influence of any of the library and ICD
improvements in their students. Regarding this matter, teachers were somewhat conser‐
vative of their assessment of students’ IC. Although they pointed out that they have seen
an improvement in their students’ handling of information sources for academic
purposes, they stated that there is still a long way to go. They see that students’ research
has been enriched in the past years, by making use of printed documents and some are
entering the digital platforms that are available in the University. According to the
teachers, the latter generations have an information behavior that can be characterized
by a more extensive use of digital information platforms such as AD. However, most of
them tend to ask less about where they could seek information for doing an assignment,
and they tend to be more professional in the overall qualities of the assignments they
deliver, taking more care than previous generations in citing their information sources.
One of the interviewees went so far as to point out that there has been a difference in
generations of students over the past two years, but that if they compare them to students
from ten or 15 years ago, they find a notorious difference in their final projects for the
courses, although they acknowledged that there is still plenty of room for improvement.
One suggestion was for teachers to take more initiative as the institutional efforts that
have been patent in initiatives such as embedding IC in the academic curriculum for all
courses from all the disciplines that are part of the academic offer of the University. This
particular teacher recounted one experience they had regarding how to embed IC in their
courses. Teachers would include as part of the final exam an activity where students
must bring a scientific article about an application of their academic discipline, with
certain characteristics. The teacher then asks questions that ensure the students have
read through and really studied the article they located. Many of the interviewees stated
that the key to improving students’ use of information is for teachers to promote them
in class, and give students the guideline that they must indicate the sources they cite in
their assignments. These interviewees actually pointed out that they have seen more
students visiting the library than in previous generations when it was even ‘taboo’ to do
so. Furthermore, the case of the online courses is interesting because students who are
enrolled in this learning modality are finding that the entire course bibliography is digital,
so they are already immersed in that medium from the start of the semester, and they
use digital information resources for their assignments as well.

3.4 The Role of ICD and ILDL in the Institution

Teachers were asked about their opinion on the role of the ICD initiative in the institution
in order to support the development of the EDEC IC and to influence teaching, learning,
and research practices. The answers to this question were diverse, as well as the proposed
specifics of ICD and ILDL in the institution and for developing the EDEC in question.
In general, teachers see that the role must be to remain in close support for them and
students. One interviewee claimed that there must be closer collaboration with teachers,
especially with those that go to the library infrequently, or do not go at all, or do not
contact the ILDL, this collaboration entails providing updated resources and helping the
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teacher with time consuming activities such as studying the course’s curriculum to
suggest appropriate bibliographic items. Moreover, they stated that teachers tend to
remain at a comfort state of having all the resources they think they need for their courses,
and every semester they just repeat the same resources. However, the majority would
not know to whom they have to turn to in the library for help, nor that ICD initiatives
are there for them, so there is still a great deal of promotion and outreach to do. Another
teacher pointed out that there is a great deal of responsibility on the part of academia for
developing the EDEC IC, and that ICD has facilitated elements toward walking this
route. They see that the role of ICD and the ILDL is to keep providing teachers with
tools to be updated information-wise, such as the SG, SB and courses. However, they
think that there is work to do in academia and that there is a major issue in their discipline,
because there are some teachers who are very traditional regarding their information
use, and this attitude is transferred to their students when they give them assignments
to solve with traditional printed documents. In consequence, they are convinced that
they have to encourage teachers to invite students to boost the use of digital documents.
Interviewees also highlighted the importance that IC is an initiative present in P2020
and that it has been embedded curriculum-wide, so it is a priority to boost it. The
“professionalization of the use of information” is of strategic importance, as it is a
distinctive element in the formation of the University graduates. Furthermore, they
highlighted that the work of the ILDL, which did not exist in the University three years
ago, has in little time accomplished a positive impact in academia, and the results are
seen as permeating toward better students.

4 Concluding Remarks and Future Actions

ICD has been showing potential for facilitating, developing, and strengthening IC in CETYS
Universidad, both by supporting the development of basic IC competences and for those
more complex. ILDL are working on developing courses, flyers and tutorials, SG and
SCSG. The SCSG should help in lowering the barriers of entry for arguably the most chal‐
lenging academic activities, such as scientific publishing [7]. Regarding basic IC compe‐
tences, there is still work to do to overcome common challenges among students and
teachers, such as the language barrier and the limited use of the subscribed AD and sources
produced in the institution, thus achieving a more conscious use of the Internet as a source
of information in the community. Through the many ICD initiatives, among them the
training sessions, the community has to realize that ICD is a means to enhance teaching and
learning. Moreover, its grounding on AR, the holistic cycle, axes structure, and comple‐
mentary initiatives such as flyers, tutorials and innovative information products result in
powerful guidelines and means to contribute in the development of IC in CETYS Univer‐
sidad. This brief analysis after ICD’s first two years is useful for the institution and it is
offered as a reflection that might support the improvement of national and international
experiences regarding the practical area of implementing information literacy programs in
higher education institutions. Moreover, we have highlighted the role of academic libra‐
ries as an educational partner in the academic environment, and it is our hope that this idea
becomes an important part of the professional discussions around developing information
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literacy programs for educational institutions. Regarding future actions, interviewed
teachers were asked for their opinions on where the ICD efforts should be dedicated and a
brief summary is provided in the following paragraphs.

Better Reach Students and Classrooms. Not all students visit the library although
they know it is there. If you visit it, you can see SG and SB but there is “not an echo of
it in the classrooms”; if teachers do not socialize the information about the available
resources they do not know they are there. Many times teachers do not have the time or
capacity to inform students about all these resources. Hence, there must be a more direct
approach for reaching students.

The Challenge of Materializing or Boosting Initiatives. The support that the ILDL
have given to teachers for present and future projects is seen as valuable and necessary,
and academia should dedicate more efforts in materializing or boosting the initiatives
for which the ILDL have been providing support.

The Need for a Library Reconceptualization in the Institution. Interviewees pointed
out the challenge that part of the community has a stale and outdated concept of the library.
This concept dictates that the library is four walls, a study cubicle, a locker room, an
archive, or a place to connect to the Internet to check social media sites. There should be a
general understanding that a library unfolds into a wider and friendlier concept including
technology and digital libraries, AD, and research platforms. Students have the obligation
to go in person to the library physical space to make the most of their day in the Univer‐
sity and do their assignments, and this might limit their perspectives on what is a library.
Because in spite of the efforts these interviewed teachers have done to explain what a
digital library is, some students do not quite grasp the idea that they can work, study,
investigate and enhance the work they do while they are outside campus. Furthermore,
according to one interviewee, this ‘new concept of library’ must imply that the library is
part of academia and an academic department in the University, and not an administrative
one, as it has been both organizationally and conceptually for the community. If this
dimension is realized, the processes of linkage and support between library and academia
would arrive at a level where more than speaking about a library, it would be a depart‐
ment that is seen as a common academic development endeavor, and this would entail that
librarians are part of the ‘same academic team’. The teacher who suggested this topic felt
that efforts such as ICD will accomplish this proper integration.

The Divide between Digital Proficiency and Resistance toward Reading. One teacher
highlighted an issue that they are seeing with much concern. While they see current
students use technology easily, they also detect a resistance toward ‘deep and critical
reading’, which, in turn, generates functional illiterates and is also a problem for the
library, as it lowers its usage. This issue makes it difficult to develop an IC, because some
students are satisfied with just listening to the teacher’s lectures. This conflicts with the
learning model, which dictates that the teacher is a facilitator and students need to expand
their understanding independently. A teacher suggested that the new concept of the library
can tackle the importance of reading, as well as all layers and qualities of reading, and being
informed, and having an IC may perhaps alleviate this issue.

Two Years of Information Culture Development 525



More Extensive Promotion and Divulgation of the Library and IC. Teachers
claimed that the library has many things, but we have not achieved a state where every‐
thing there is to know about resources is socialized in the learning community at large,
rather than just for those faithful to the library or the ‘nerds’ or studious. Suggestions
provided by teachers were to use more emails and social media for promotion. Further‐
more, something related to this section was the recommendation to create easier mech‐
anisms for teachers to be able to update resources for their courses, an area where the
ILDL outreach is very important.

More Research and Scientific Communication Support. The institution is moving
faster toward the research realm, an arena that is currently dominated by a relatively
small number of CETYS scholars. This area is included in P2020. It has been pushed
by the University Rectory, is patent in the hiring of new academic staff with research
experience, and by newly found and more extensive collaborations with academics from
other institutions. Hence, there is a need and thus an area of opportunity for having better
support in using information, to seek information, references and resources for
conducting research according to the institutional research agendas. Furthermore, one
of the obstacles for teachers to do this themselves seems to be the lack of research
experience for some and time constraints for others, in order to find and learn how to
use resources for themselves.
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Abstract. The present paper presents the findings of research conducted in
2014/2015. The aim of the research was to understand how members of a partic‐
ular academic community learn scholarly information competencies, wherein
learning was perceived as a social and cultural phenomenon and, especially, as a
practice. The research methodology was based on semi-structured interviews with
individual members of the community and focus-group interviews. The
community under study consisted of Polish critical pedagogy researchers. My
investigations drew on Schatzki, Lave, and Wenger for the theoretical and phil‐
osophical underpinnings of the qualitative data analysis. The research showed
that being a part of the community of practice offers multiple opportunities to
learn scholarly information literacy. However, at the same time, being inside and
co-creating a community does not necessarily entail new scholarly information
competencies since the group may hinder the inclusion of new practices.

Keywords: Scholarly information literacy · Community of practice · Social
learning · Poland

1 Introduction

Employees of higher-education institutions in Poland have to combine three groups of
tasks: research, teaching, and administration. Therefore, researchers often claim that they
spend too much time on tasks that are not connected with their research. The critique also
targets the distribution of research funds and the lack of financial stability. The research
evaluation system fails to adequately accommodate and appreciate the distinct character
of various disciplines and groups of sciences. Moreover, this system disfavors the human‐
ities and parts of the social sciences. This evaluation of higher-education institutions and
individual researchers is based on bibliometric indicators, which – according to the
academic community – tend to be increasingly fetishized. Emanuel Kulczycki points out
that such a phenomenon is a kind of ‘impactitis’– the Impact Factor Syndrome (the punk‐
toza in Polish) [1].

In Poland, two bottom-up movements have been discussing the current situation in
the higher-education sector. The first is the Citizens of Academia (Obywatele Nauki)
and the other is the Crisis Committee of Polish Humanities (Komitet Kryzysowy
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Humanistyki Polskiej). These two organizations put forward different postulates. The
former advocates strengthening the funding system to promote high-quality scholarship
and the latter opts for reducing the proportion of grant-based funds in budgets for
research to ensure a stable allocation of resources to all Polish higher-education insti‐
tutions. The Committee declares that this step would help smaller institutions and less-
prestigious disciplines survive the crisis.

The situation of Polish scholarship and research is the very interesting starting point for
investigating the ways of learning in Poland’s academic community. I have been inter‐
ested primarily in social science and humanities scholars. My sample consists of three
Polish critical pedagogy researchers, i.e., members of a small academic community.

The aim of the research is to understand how the members of that particular academic
community learn scholarly information competencies.1 Learning is perceived as a social
and cultural phenomenon [2, 3] and, especially, as a practice. I formulate the following
research questions: (1) How do the members of the community shape information prac‐
tices bound up with their research activities (scholarly information literacy)? (2) How
are information practices reproduced and transformed?

2 Theoretical Framework

Scholarly information competencies (literacy) are contextualized information practices
[4, 8], that are embedded within research practices [5]. In academic communities, the
contexts of information practices may be provided by a university as a workplace, the
traditions of a given discipline, and the research modes and manners. Fry [5] pays special
attention to the role of social relationships in constructing the patterns of the scholarly
information practices.

Fry [5] locates scholarly information practices, e.g. the use of the digital information
infrastructure, within the term ‘research practices of scholarly communities.’

Talja et al. [6] emphasize who is a participant in a particular practice by using the
term ‘scholar’s information practices.’ This term has a similar meaning to the above‐
mentioned term, ‘research practices of scholarly communities’. The authors of both cited
works outline differences between information practices in various disciplines. Palmer
et al. [7] use the term ‘scholarly information behavior,’ which signifies ‘information
activities involved in the research process.’

The research on scholarly information behavior in the library and in information
science has a very long tradition. However, Palmer et al. [7] claim that the term ‘infor‐
mation practices’ is more appropriate to stress a “social aspect of scholarly activities
and [is] purposeful” [p. 4], and, in this way, to define information behavior as a “practice
within a discipline or field of study” [p. 6].

Scholarly information competencies are defined in two ways: (1) as a set of compe‐
tencies that are the result of practicing, i.e. identifying, locating, evaluating, and using

1 The present paper was written as a part of the project “Społeczne uczenie się kompetencji
informacyjnych przez polskich pedagogów krytycznych: studium przypadku” financed by the
Faculty of Education of the University of Lower Silesia, decision number 04/dok/WGW/2015.
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information in appropriate ways; and (2) as practicing or an ability to practice, which is
contextualized. The first definition refers to the “traditional” definition of information
competencies as a set of cognitive skills and knowledge. The other definition refers to
the scholarly practice itself [4].

The concept of social practice (in terms of Schatzki’s practice theory) has informed my
understanding of the nature of practice. Schatzki [10] defines practices as “structured
spatial-temporal manifolds of action” [p. 1863]. He has observed that a practice consists
of many activities and the number of these activities is countless [11]. Unintentional
observers may not be able to interpret what they see when they do not know the social
context or how the practice is organized. A lack of understanding also makes it impossible
to make decisions concerning one’s own actions that are linked to that practice [11]. Prac‐
tices are organized by: (1) the understanding of actions that constitute the practice, (2) the
rules and the norms, (3) the teleological-affective structuring, and (4) comprehension of how
the meanings of activities are instituted and governed [11]. Schreiber [12] emphasizes that
regulations, meanings, and norms are subject to ongoing negotiations, which are open to
several parties. The negotiations are constantly suspended and re-opened.

In Schatzki’s theory, social practices are situated. Schatzki uses the term ‘social site’
to designate: (1) the space of the activities, (2) the time, i.e. the location of actions in
historical time (a particular moment, a historical context), and (3) the teleological loca‐
tion of the activities. Schatzki thereby stresses the threefold situatedness of the practice.
The practice acts and is preserved in the memory of its participants. In this way, the
practice is being established as a space for sociality [13].

Lloyd and his collaborators [14, 15] highlight the usefulness of Schatzki’s practice
theory in studies on learning information competencies. The theory helps us to under‐
stand how social life is constituted and changed through these practices.

In my opinion, the compatibility of Schatzki’s theory with the social or the situated
learning theories (in particular with the theory developed by Lave and Wenger [3]) is
very important. I have used these theories for constructing the theoretical framework of
my investigation.

Lave and Wenger’s theory [3] is based on acknowledging the role that communities
play in sustaining and transforming practices (with the emphasis on sustaining). The
knowledge is located within the community, i.e. persons connected by a shared domain
of interest. A community of practice differs from other communities because its
members regularly engage in collective activities. The members let other members into
the practices they participate in, and thus they interact with them. They are, therefore,
practitioners who share practices. The knowledge is situated at the very center of the
community of practice, and practitioners find themselves closer to or further away from
that center. Lave and Wenger refer to the users as occupying two opposite positions, the
newcomers and the old-timers, and to those who do not belong to a given community
of practice as outsiders [9]. Learning depends on the engagement of the members of a
community of practice in practices legitimized by that community. Lave and Wenger
[3] assume that newcomers aspire to full participation in a practice that will result in
them obtaining old-timer status. Thus, learning consists of the participants moving
toward the center.
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Wenger [16] claims that, to be recognized as a community member, individuals have
to meet certain criteria. They have to (1) understand what the community finds relevant
and how it produces a worldview, (2) be capable of engaging in activities with other
community members, and (3) be able to use the community-produced shared repertoire
of tools, methods, documents, procedures, vocabulary, and symbols inscribed in the
history of learning in that community.

People may belong to diverse communities of practice and occupy various positions
in them [3]. Wenger highlights a sense of identity, perceptions of the community, and
self-perceptions in relation to the community [16].

Learning a practice involves developmental cycles that delineate a unique trajectory
of learning. The cycles show that members join in the social practice of the community
following a pattern of stages and, consequently, sequences of incidents are repeated in
the participants’ biographies [3].

Practices change when the community members come up with proposals for modi‐
fications and these proposals are accepted through negotiations [16]. However, good
proposals may be rejected or, alternately, their implementation may require too much
effort from the proponents or advocates of change.

In the community of practice perspective, learning is comprised of the following
dimensions [16, 17]:

• Learning as a personal experience – individual and collective capacity to experience
the world as a meaningful entity.

• Learning as a social practice – addressing various aspects of sustaining engagement
in action.

• Learning as a social becoming (identity) – addressing oneself in relation to the
community and moving toward the center of the community (i.e., learning).

• Learning as belonging – addressing the social order of the community, its activities, its
values, and the conditions under which participation is acknowledged as competent.

Moreover, I also drew on Lipton and Bruce [4], who, in relation to situated learning
theories, state that learning occurs when individuals engage in “authentic” practices. In
this way, they stress its informal character. However, Lave and Wegner’s concepts are
also applied in research on practices in institutionally established communities (e.g.
school classrooms, and worker teams). I believe that this is justified in two cases: (1)
when the institutionally established group is at the same time a community of practice
and (2) if the research encompasses the members of that group and aims to comprehend
in what constellations the communities of practice operate.

3 Methods

I use an interpretative approach to study the social learning theories. I investigated a
community consisting of a group of three critical pedagogy researchers who work at the
same university. As a researcher, I am at the same time outside the group (its members
define themselves as affiliated with critical research) and inside it (in another configu‐
ration we co-create a collaborative community).
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I focus on the case study of one community to investigate its information practices
in a more complex way. Therefore, the results of my research could not be generalized.
However, they allow us to understand practicing, i.e. the learning of information compe‐
tencies, in a context that is specific to this community (e.g. the Polish situation of
humanities and social sciences and the culture of critical researchers).

I chose this particular research team because of its context of experiences. Stake [18]
calls such a solution the “intrinsic case study.” The advantage of using this approach is
the possibility to meet Schatzki’s understanding of social practices as practices that are
situated.

The research methodology was based on semi-structured interviews with the three
members of the community as well as three focus-group interviews. During the dispo‐
sition interview, the three researchers were asked about research and information prac‐
tices related to such activities as obtaining, collecting, and sharing information. As
Krueger [19] shows, using a case study approach justifies a small number of respondents.
Krueger calls such an approach the “mini-focus group.”

The analysis consisted of three stages. (1) Relying on social practice theory and
community of practice theory, I constructed analytical categories, considering especially
the elements that organize practice, three aspects of “social sites” (Schatzki), and
learning dimensions (Lave and Wenger). (2) I coded my data by the a priori technique
(a deductive analysis) and added new categories to my coding grid as they emerged in
the respondents’ narratives (a deductive-inductive analysis). I used NVivo software. (3)
I realized a description of scholarly information competencies and interpreted the situ‐
ated and social learning of these competencies.

I translated excerpts from the respondents’ narratives into English.

4 Learning as a Social Becoming and Belonging

The researcher-respondents defined their workplace as a location where the community
came into being. The three of them started collaborating as a result of an institutional
decision (“coercion”). The team members share interests and the perception of team-
creation as a process that is still in progress in terms of both institutional arrangements
and the development of research practices.

Despite their institutional embedment, the team members feel separate and autono‐
mous in choosing both methods of work and partners with whom they might collaborate.
They refer to the community of ideas, which facilitates collaboration or even enables it:

Respondent 1: No, at this moment, the college [university] doesn’t dictate to us what to do.
Opportunities and inspirations flow in from various places. […] The project…came from the
outside. They [an NGO] feel a bond with the project, its social investment, and even its ideas.

They connect their research practices very emphatically with the partners with whom
they carry out their research. They are aware of this external influence:

Respondent 2: Why we do what we do does matter…. The specific rhythm of work in such
NGO-related enterprises has its influence also on how you perceive a given issue….
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The respondents highlight the financial circumstances (e.g. low remuneration), that
make them seek additional jobs. Overburdened, they have hardly any time for partici‐
pating in information practices, including keeping up with the reading schedule they
have set for themselves and that they consider essential to their personal development.
The overload is also detrimental to the quality of their teaching as they are less dedicated
to teaching and less enthusiastic in their approach to students.

Becoming a part of a community provides support particularly in the biographical
moments when researchers are thrown in at the deep end, when they are expected to
perform tasks they have not been prepared for. Teaching is such a task, as reported by
my respondents. Their narratives repeatedly feature the moment of a first lecture/class,
being forced to teach certain courses and subjects, a lack of institutional support in
teaching, and the role of (collaborative) community in coping with such challenges.

Although my interest focuses on research practices, I cannot ignore this category of
duties of the employees of Polish higher-education institutions in which they are
involved daily. Teaching makes for a relevant context comprised in what Schatzki refers
to as a “social site,” i.e. social locatedness at a given place and time. It seems that these
very biographical points integrate the relationships and build a space of support in a
community of research practice.

5 Learning as a Personal Experience

The experiences of the community participants result from their personal biograph‐
ical choices. They include, among others, experiences from scholarship (two
researchers). Participation in other communities of practice, including communities
at foreign universities, provides an important point of reference for describing the
information practices of the community. An experience becomes a tool for describing
practices, assessing practices, and constructing meanings for one’s own information
and research practices. It also provides a point of entry into discussions on institu‐
tional arrangements that obstruct effective research work at a university, i.e. the
workplace. One of the issues is a lack of common space, without which daily contact
and experience-sharing are difficult. Such observations reveal an endorsement of
social learning and learning through building relationships among the members of a
broader academic community. The researcher-respondents focused on the differ‐
ences between workplace organization at their home institution and what they expe‐
rienced when studying or working abroad. In particular, they spoke about a lack of
explicit temporal and spatial demarcations of work performance. Everything takes
place “outside” the institution, so to speak:

Respondent 3: Here, I come in at 9 a.m. and stay until 3 or 4 p.m., and that’s the time when I
read, analyze interviews, and whatnot…I write papers…I meet up with people and talk about
that…. That’s the thing we don’t have…in Poland. […] On the one hand, culture, and, on the
other, the infrastructure that promotes team work…even if it’s not at the level of building a team.
They often have projects over there that teams work on…or experiences such as that there’s a
kitchen where you can meet with people and chat with them about what you’re working on.
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6 Learning as a Social Practice

The narratives described such information practices as:

• Using tools of document co-sharing and distance collaboration.
• Obtaining information (publications).
• Information management.
• Information sharing (sharing of the obtained resources).
• Dissemination of one’s works.

The team uses distance tools for communication. The usefulness of these tools, however,
is evaluated differently by the respective team members. The assessment of these tools
ranges from (1) pointing out particular advantages of the software that enables them to
stay in touch and work together until late at night, to (2) expressing negative emotions
about the tools, which nevertheless does not eschew a reflection on the uses of these
tools in their work. The researchers agree that the tools are a kind of prosthesis that helps
them perform tasks they could not possibly execute at the workplace due to its infra‐
structure. The community members are involved in negotiations to recognize the useful‐
ness of these tools:

Respondent 2: They keep persuading me all the time. I’m sort of a back number, I admit. I’m
definitely out-of-date as regards…the know-how of such tools. […] It’s a good thing that we
keep talking about it; perhaps it’ll help make things more effective.

The community members are also involved in negotiations on including a shared
model of bibliography management into their research practices. Two participants are
advocates of bibliography managers while the third is definitely less enthusiastic and
unconvinced whether the effort necessary to master that tool is a worthwhile investment.
Their personal experiences situate them, to use Lave and Wenger’s terminology, in
different positions in their community of practice. The old-timers are experienced users
of bibliography managers while the newcomer is aware of their advantages and therefore
plans to join in the community’s practice despite the negative attitude to these tools. The
community’s participants are differently situated in the negotiations, which shows who
has the power to maintain the position of a given practice. These relationships are
endorsed, and the newcomers who join in the practice are ready to change, motivated
by the teleological character of the proposed practice – it serves certain ends and can be
made more effective, as is the case here.

Paradoxically, the power-position in sustaining and transforming information prac‐
tices seems to belong to those who are open to change. This openness is expressed in
personal experience:

Respondent 1: I have some tools I use and, generally speaking, I’m…pretty satisfied with them.
But, to be honest, I was once pretty satisfied with Word, and then I saw Scrivener, right? Once,
I was glad that I had books on my shelf, and now I’m glad I have…Zotero. You know, things
simply keep changing, and perhaps there’re tools I have no idea about, or only got a glimpse of
somewhere, and those tools would make my work much easier than it is now, but I wouldn’t
know about that.
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An openness to change does not mean abandoning the old-timer positions since the
modernizers in the studied community included practices from the outside, i.e. practices
they have developed in other communities of practice, e.g. communities that collaborate
virtually on the Internet.

This domination, however, does not pertain to all information practices. The inno‐
vators accept changes concerning selected information practices, e.g. using bibliog‐
raphy-management tools and research-writing software, while at the same time they
maintain the status of some other practices despite being aware that they need revision.
This concerns, for example, adhering to the footnote-based text documentation style
even though the name-date system now prevails in constructing references:

Respondent 1: It just makes me mad…I know you like the APA style, but me…well, the APA style
irritates me and it is determined not only by its reference format. I’m used to using it, because
I have noticed, sort of, its advantages, in the sense of standardization, right? And I’ve noticed
the clear rules of that style, and it’s really, I’d say, global, in that sense of regularity, but I use
footnotes and I’m part of a community of set footnotes users, because my closest associates,
people I collaborate with, are scholars who are enthusiasts of footnotes, so to speak.

7 Discussion

A case study of only one community limits the interpretation of results. Such an approach
does not allow us to generalize or to build a typology of information practices in the
community of researchers. Despite this, I interpreted the respondents’ answers about
their scholarly information practices in terms of their particular biographical experiences
and in the context of these practices. This is the main advantage of the case study
approach described in the present paper.

Surveys, a method that is more popular among positivist researchers, would allow
generalization and a comparison of information practices, as described in other works
[7]. The limitation of surveys reveals the impossibility of considering biographical
experiences in the analysis.

A higher number of samples would allow us to build a typology of scholarly infor‐
mation practices. However, it would be more difficult to understand particular practices
in terms of biographical experiences.

8 Conclusion

The research showed that being a part of a community of practice offers multiple oppor‐
tunities to learn scholarly information literacy, e.g. when members bring new compe‐
tencies from another community in which they participate into the group. At the same
time, being inside and co-creating a community does not necessarily entail new scholarly
information competencies, since the group may hinder the inclusion of new practices.
Practicing information literacy usually takes place in non-formal situations. Sharing
identity and culture is a foundation of transforming practices, following changes in the
environment.
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Abstract. Research reliability, innovation policy as requirements of program
Horizon 2020 provoke processes of self-assessment, monitoring, result measure‐
ment including ethic and social impact. This article proposes matrix for compe‐
tences’ assessment and quality improvement of authors of research papers. The
model offers interactive tools for: information search, evaluation, investigation
and management of research reports. It integrates interactive tool for training of
publishers, authors, students or successful publishing in internationally influential
scholarly journals. The model is oriented towards the target groups of researchers
– professors, associate professors, assistants, graduate students, research teams
from educational and cultural institutions The methodology consists of: (1) inter‐
disciplinary science metrics’ modeling of the processes of distribution of research
papers in scholar publications integrated in system of impact improvement of
scientific publications; (2) informing, consulting, training of the target groups.
The projected result is to obtain measurement and comparison of research based
on the implementation of the model.

Keywords: Applied-science products · Impact factor · Indicators · Innovative
strategy · Intelligent growth · Interactive model · Interactive training · Knowledge
society · Redesign · Science-metrics

1 Introduction

Research reliability and innovation policy provided by the program Horizon 2020
requirements are aimed at the integration of the processes and their self-assessment,
monitoring, and result measurement, together with the ethical and social impact – direct
and indirect on the economy and society. The topic of this paper focuses on activity,
efficiency and visibility of publications from Bulgarian researchers and their capacity
to publish successfully using an interactive module for training of academic authors. It
is not just modern. It is currently more than urgently needed. Elaboration of science
metric models, considering the process of creation of research results is an advanced
path in fast development within the world of science. Availability of this type of func‐
tioning system is urgently required in Bulgaria. The factors that make publications from
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Bulgarian researchers “happen” or not happen, and make them popular and visible are
various – a big part of their success in getting published is subjective and largely vulner‐
able and not essential. It is a matter of will and agreed regulations. A science metric
model functions to synchronize many indicators and parameters, interconnects them,
and allows research of self-organized dynamic systems providing planned results1.
Hence the importance of the great task – building up a science-proven, easily accessible,
attractive system for improvement of the products of Bulgarian research publications,
and the human power – the Bulgarian scientists.

2 The State of the Art of the Problem in Bulgaria and Hypothesis

The number of scientific journals and books and open access internet resources
constantly increase. Browsing and access tools to reach huge scientific information
rapidly modernize, transforming information literacy into a constant educational process
as far as strategies for scientific search, retrieval and supply of reliable information are
concerned. There are many possible means, methods and competencies for search and
knowledge of innovations and the newest trends and opportunities based on information
technologies. Changes in the form, in the manner of publishing, and in methods of impact
evaluation of scientific publications in Bulgaria during the last 25 years provoke different
analytics. Actually, to a high degree, digitization correlates to the business models and
market behavior of the publishers regarding the means of production, distribution,
cooperation, training and ownership. Changing business models2 under the condition
of a digital economy and market is a difficult process in small countries with an under‐
developed information infrastructure, weak market for information products, and lack
of governmental support.

Therefore the intermediary and collaborative role of research institutes, scientific
publishers, universities and research libraries are necessary, not only for procurement
of licensed access to scientific information resources, but also for development of the
competences of qualified users and librarian-mediators [1] themselves. This is even more
so the case not only during the process of information retrieval. It is also important for
the effective popularization of scientific results and ideas of the researchers, by
publishing with the most renowned and visible publishers (from an information point
of view), with proven influence in the scientific world, including open access publica‐
tions. In this connection, rankings of the universities based on the proportion of funds
dedicated for research, the visibility (and citing) of the publications, the efficiency of
the published results, and their application in practice, seem to appear of first importance.

Scientists from the Bulgarian Academy of Sciences (BAS), and Bulgarian univer‐
sities like the State University of Library Studies and Information Technologies

1 An example of the use of such a model is STAR METRICS, USA, which measures the impact
and outcome of investment in research, innovation and competitiveness [2]. Within Europe,
2020 Euevalnet platform is used (European RTD Evaluation Network, 1997) [3], which allows
sharing of information and best practices regarding methodology, use of indicators and impact
analytics of the research.

2 See also [5–7].
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(SULSIT), the University of National and World Economy (UNWE), and Sofia
University “St. Kliment Ohridski,” make efforts to explain, adapt, classify, and recom‐
mend strategies for successful publication activity in the scientific sector. In reality,
however, there is a big gap and lack of clear criteria for redesign of academic publica‐
tions/journals. Scientific titles are awarded to Bulgarian researchers and professors based
on an evaluation of the impact of journals in which they publish their scientific results.

The Ministry of Education and Science, as part of the project “Science 2 Business”,
Operative Program “Human Resources Development”, Fund for Scientific Research,
has a persistent policy of increasing the impact of Bulgarian publications. The Ministry
offers support in eight sessions for scientific authors to publish in journals with an impact
factor, and also supports the actions of Bulgarian publishers to join the impact factor
journals. Nevertheless, Bulgaria needs to switch from descriptive-analytical to result
oriented, and easy transformative model of Bulgarian scholar journals and skills and
competencies of the Bulgarian authors of academic publications.

3 Practical Models

There is a need to create in this field dynamic methodologies and models driving to new
ways and formulated approaches which will enable publisher’s efficiency, fully covering
the scientific achievements and tangible benefit. The authors of this paper find that the
implementation of interactive applications, training and modelling of the standards will
meet this need. The main goal is to create a new working model for covering the impact
indicators in the research fields of the Bulgarian academic publications where Bulgarian
authors publish. Therefore the article proposes a matrix for competences’ assessment
and improvement of the authors of research papers.

The model evaluates and offers interactive tools for: information search, investigation
and management and for carrying out of research reports. It integrates an interactive tool
for training publishers, authors, and students for successful publishing in influential
Bulgarian and foreign scholar journals, demonstrating the ways in which scientific works,
articles, dissertations, monographs, research announcements, and other items of high
quality are published. The task is to stimulate research in conformity with requirements for
sustainable growth, digitization and with the European cultural and educational policies for
the presentation of cultural and historical scientific heritage, with worldwide impact.

The model is oriented towards the target groups of researchers – professors and
associate professors, assistants, graduate students, and research teams from educational
and cultural institutions – who may freely take advantage of the easy interactive tools
with vast coverage.

The methodology covers two main directions:

1. The field of interdisciplinary science metrics’ modeling of the processes of distri‐
bution of research papers in the scholar publications, integrated in a system of
improvement of the impact of scientific publications;

2. The field of informing, consulting, and training in theory and practice of the target
groups.
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For the achievement of the applied research goals there are several steps in order to
fulfill the tasks in the framework of the project for redesign of research publications and
improvement of the science metric knowledge and analytics’ skills of the authors, and
to attain a higher impact for Bulgarian science.

The research team considers that one of the most important tasks is to run Enquiries
with scope of the conditions, competencies, modeling and needed knowledge to publish
in worldwide recognized research publications – executed in the traditional way – field
enquiry with printed version, iPad and online format, and, respectively – development
of questionnaires in traditional and online versions. As part of this task a questionnaire
was developed for users from the group of scientific publishers and research entities in
Bulgaria that publish research publications and/or conference proceedings, research
papers and other forms of series of scientific publications. The questionnaire included
tested image, with eventual impact factor and impact ranking. Main groups of questions
are in the fields of:

1. Statute and subject coverage of the research publications as well as the referencing
methodology;

2. Level of awareness of the Bulgarian publishers and/or university scientific manage‐
ment about the criteria for referencing scientific publications, including the presence
of ISSN (print and online); ways of selecting members of Editorial Boards; instruc‐
tions for manuscripts’ shaping; own, national and international publishers and
bibliographic standards, including availability of instructions and guides for scien‐
tific script editing;

3. Issues connected to future collaboration in order to meet criteria for inclusion of the
respective scientific publications in worldwide known reference databases, including
preferences about education forms; what would be the educational themes, with what
duration, and in which format.

The Questionnaire constructed in this way supplies objective data for the inten‐
tions, the knowledge and the opportunities that Bulgarian publishers and research
teams are able to create for providing scientific products (journals and papers) visible
in world research platforms like Elsevier’s SCOPUS and Web of Science/InCites of
Thomson Reuters. The Questionnaire also supplies objective data regarding the skill
potential of Bulgarian researchers to manage information, and the analytical tools to
create successful research teams, to handle references, to do indexing, to make biblio‐
graphic descriptions and lists, and to track the process of submission, publication and
distribution.

The model itself is built on the bases of:

• The conducted investigations of models and best practices of science metric research
in Europe and in Bulgaria for achievement of impact factor and high values of indi‐
cators, derivative from impact factor publishing for the Bulgarian publications;

• The state of the art of academic publication information competence of the Bulgarian
publishing authors;

• And observation of the applied indicators for scientific impact (where available).
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The model aims to encourage and motivate Bulgarian publishers to redesign in
conformity with the new paradigm of Europe 2020 for smart, sustainable and inclusive
growth [4], and strongly EU committed to measure, evaluate and monitor the results
from the research and innovative activities of the member states. The efforts of the
research team are focused on introducing “assessment of the interventions based on the
results, impact and needs which should be met. The focuses of the assessment are the
needs, the results and the impact from any intervention” [3].

The model for training academic authors includes:

1. Interactive tests, guides and consultation for research intelligence via: finding
experts in the respective field of research; development of skills for analyzing
author’s output; training awareness of indicators like: Category Normalized Citation
Impact, Highly Cited, Top and Hot Papers, Impact Relative to World, International
Collaborations, Journal Normalized Citation Impact, h-index, and more

2. Interactive training of authors for image retrieving, managing of Graphical Abstracts
and Orcid registration, test training on End-note web

3. Acquaintance with Editing Services and training of Language Editing, handling of
Open Access and Copyright management

4. Interactive submission of papers on a test basis, using ScholarOne; paper tracking,
social network impact handling

The expected result is to obtain measurement of the research and to compare the
expected impact on the scientific results with the results actually achieved, based on
implementation of the model.

4 Sustainability of Results

The established training section is part of the Educational Module for Publishers,
Authors and Students. The workshops and courses contribute to acquiring new knowl‐
edge and competences in the field of publishing of qualitative products with impact
factor and with high reputation. The elaboration of guides, fully compatible with the
most recent research for successful sustainable publishing of periodicals and books with
impact factor and successful publishing of Bulgarian authors in impact factor publica‐
tions brings new level of presentation of Bulgarian science worldwide. The creation of
scientific products as a result of the research and investigation work of the project –
monographs, brochures, articles, reports and proceedings; as well as elaboration of the
pilot project “Interactive application for redesign of research publications to obtain
impact factor and interactive application for the development of skills for authors to
publish in journals with impact factor and to handle information analytical instru‐
ments”, secure live return path for analysis and monitoring and their integration on the
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website of the project, based on the research platform of SULSIT3, mobilizing efforts,
according the opinion of the authors to deliver a serious basis for future sustainable
results in the field of knowledge transfer and applicability of the results achieved by
Bulgarian scientists at national, European and World scale. All these activities create
and broaden the research potential and competences and justify a large basis for meeting
many of the criteria and the indicators for smart growth, part of the Operative Program
“Science and Education for Smart Growth” (OPSG) – the most important program for
development of research in Bulgaria till 2020.

Last but not least – the live network of the users of the applications and the platform
is supposed to serve as a natural progressively growing factor for dissemination of the
results and for the improvement of the team members’ work. The R&D and the scientific-
applied results will draw the contribution to economic growth and competitiveness.

The project creates the conditions for successful integration of Bulgarian science
into the Innovation Union of the EC. There is potential for scientific growth of the team
while developing new educational content which is added to the educational programs,
as well as new education-methodological approaches applied during the PhD-student
workshop. There are expectations that according to the results achieved by the project
precious knowledge and skills will be transferred for the creation of interactive impact
models of the consumers of scientific products. The competences to deliver webinars
and virtual workshops will open new opportunities; PhD students will develop their
ability to present a lecture to the public. Theory and practice in academic analytics and
management meet during the applied seminar of Deputy Rectors. A Round table for
discussion of the future use of results from the project where academic institutions and
representatives of the Bulgarian Ministry of Education and Science participate, elabo‐
rates the basis for new environment and motivation.

5 Conclusions

The creation and implementation of an Interactive Model for Training of Academic
Authors How to Publish Successfully Research Publications is oriented towards knowl‐
edge transfer and applicability of the results while publishing publications with high

3 SULSIT is the organization that executes the project and secures the necessary conditions for
its successful result. The capacity of the scientific team in the scientific fields of the project is
the strongest one in Bulgaria, because it combines the research and the scientific-applied contri‐
bution of the habilitated colleagues in the field of science metrics and information sciences and
policies, with their international reputation justified by formal and non-formal groups from all
over the world – universities, associations, networks etc. Representatives of Thomson Reuters,
Elsevier, Springer, Emerald and other foreign publishers with titles with impact factor active in
the Bulgarian market are in long-term dialog with Prof. Dsc Yankova, Prof. DSc Denchev, Prof.
Dr. Peteva, Assoc. Prof. Dr. Vasileva, Assoc. Prof. Dr. Stancheva. In this way current infor‐
mation about new products in the field of academic publishing and the science metrics is main‐
tained. It is planned to organize scientific consultations within the colleagues from the Faculty
of Library Studies and Cultural Heritage, to receive instructions regarding development of
European policies in the field of science and innovation, as well as from MES, Directorate
“Science” and from the Representative Office of the EC in Bulgaria.
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impact, and while preparing Bulgarian authors to publish successfully in publications
with impact factor. It answers the educational, information needs and requirements of
the standardization provoked by the reforms in progress in the R&D sector and the sector
of academic education in Bulgaria as a member of the EU, as well as the newest meth‐
odologies of evaluation and modern web-based tools for authorship development. In
harmonization with the policies of the EU and procuring innovative environment the
project offers in a practical and elegant way the transfer of knowhow in a remote inde‐
pendent regime mode. The Guides, the consultation and training module, the platform
for two-way path communication make this transfer easy. The Bulgarian R&D society
and publishers, editors, managers, professors and scientists will all make use of the
project results so that a huge efficiency of its rollout will be achieved – that is, highly
influential publications and increased publishing activity. This efficiency will be speeded
up and will be multiplied due to the shortening of methods of synthesizing cumulated
knowledge, and the waste of time and efforts while searching for information occasion‐
ally, and without well defining the goals. The qualification of the researchers has
improved in many aspects – from understanding how the scientific results are measured,
to training of skills for choosing and writing, considering the needs of scientific impact
journals, adopting habits and instruments which increase the efficiency of scientific
results, and distributing them within the most influential journals for the participants’
respective field of interest. The interactive applications, the educational and consulting
module, and the intelligent reactive platform, create an innovative environment of
exchange of scientific results, technologies, research, and publications, and at the same
time increase the values of important indicators for smart growth and impact. For
example, applications to the publishers and the authors include options to stimulate
cooperation, which in turn, will increase the number of mutual publications with impact
factor – one of the indicators for intelligent growth.
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Abstract. The objective of this study was to explore how Estonian librarians
assess their information literacy (IL) and which knowledge, skills and attitudes
they consider important in facilitating the development of IL of library users.
The research strategy chosen was a multiple case study. Document analysis,
semi-structured interviews, and expert interviews were the main data collection
methods. The study results revealed that librarians needed knowledge and skills
in pedagogy and andragogy, instructional design, information technology, for-
eign languages, marketing, information sources and databases as well as on the
learning domain. They also highlighted social skills and found that personal
characteristics and attitudes of librarians were very important in facilitating IL.
The study participants expressed the view that all librarians and information
professionals must be able to advise users individually to facilitate their IL, but
not all should be required to deliver courses and lectures for a group of students
or library users.

Keywords: Information literacy � Librarian � Information professional �
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1 Introduction

Rapid changes in the academic and information environment constantly raise new
requirements for the competence of many professions including the library and
information profession. The library and information profession is “a dynamic,
ever-changing profession, as meeting user expectations requires adjustments to new
needs with emergent technologies and embracing other external factors that impact the
twenty-first-century workforce” [1, p. 64].

The objective of this study was to explore how Estonian librarians assess their
information literacy and what knowledge, skills and attitudes they consider important
in facilitating the development of information literacy of library users.

The central research question of our study was: what knowledge, skills and atti-
tudes do librarians need to facilitate the development of information literacy of library
users in vocational and higher education institutions?

In order to find an answer to the central research question we formulated the
following sub-questions: How do librarians define information literacy? How do
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librarians enhance information literacy of library users? What knowledge, skills and
attitudes do librarians need to facilitate the development of information literacy of
library users? Do librarians have the necessary knowledge, skills and attitudes to
facilitate the development of information literacy of library users? How could librarians
acquire or enhance the necessary knowledge, skills and attitudes to facilitate the
development of information literacy of library users? Do all librarians need to be able
to facilitate the development of information literacy of library users?

This paper briefly reviews the existing literature on the topic and reports the results
of the study.

2 Competencies for Librarians

Discussions about relevant competencies for librarians are not new. There are many
articles in the library literature on core competencies for librarians and information
professionals in general and on competencies for specific types of libraries or for
specific library jobs. For example, publications discuss competencies for academic
librarians [2–7], public librarians [8, 9], school librarians [10], health or medical
librarians [11–13], law librarians [14, 15], electronic resources librarians [16], reference
librarians [17, 18], metadata librarians [19], acquisitions librarians [20], science col-
lections librarians [21] or librarian 2.0 [22–24].

In the higher education context there are many discussions about the role of the
library and the literature of librarianship presents a complex picture of how library can
support university education [25–30].

Doskatsch [26] elaborated on the following requirements for the librarians involved
in the teaching and learning process: to engage in critical reflection and move from a
library-centred view of information literacy towards viewing information literacy as a
holistic educational outcome based on transferable concepts and skills; to understand
the institution’s teaching and learning framework, educational policy and strategy,
terminology and the context; to have good negotiation and conflict management skills;
to understand different learning styles and teaching methods; to understand students’
academic requirements and learning support resources in traditional and digital envi-
ronment; to have a considerable knowledge and experience with information systems
and information technology to support students’ learning; to have a collaboration skills
to work with faculty in using active learning methods; to have competencies to design,
develop, deliver and evaluate information literacy programmes in traditional and digital
environment and integrate information literacy into the curriculum.

Kirk [31] has indicated specific elements essential for the success of academic
librarians. These skills cluster into the three main categories of design, delivery and
evaluation. The teaching librarian also needs deep knowledge of specific subject fields.

Peacock [27, p. 13] notes that “complex role demands more than sound peda-
gogical knowledge, advanced teaching skills and an ability to develop and deliver
effective learning experiences. It also requires that the teaching librarian functions as an
educational professional; that is, as one who can engage in educational debate and
decision-making processes, influence policy, forge strategic alliances and demonstrate
diplomatic sensitivity.”
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Peacock [28, p. 27] urged academic librarians to position themselves as key educators
in the educational environment, and acquire an educational competence and professional
confidence equal to that of their academic peers. Peacock argues that the relative
inequality of librarians and academics prevents library professionals from fully inte-
grating information literacy into curricula. Peacock suggests developing a new genera-
tion of librarian educators, retrained as ‘learning facilitators’ and forging campus-wide
‘alliances’ to ensure that librarians and libraries to overcome their marginalisation.

Bruce [32] notes that in the last decade we have seen continued and increased focus
on the important contribution that libraries have to learning, in public, school, aca-
demic, and special libraries.

Virkus [33] found that there were different views about the role of librarians as
teachers in the process of facilitating the development of information-related compe-
tencies. She prefers to use the term ‘information-related competencies’ instead of
‘information literacy’ [34]. Several senior managers and academics supported this idea,
some were against it. Several academics found this idea excellent and worthy of
attention but also clearly indicated that it would be an exception rather than the
accepted practice. Several senior managers and academics saw the library first and
foremost as a service, resource or support centre even if they did acknowledge the role
of librarians in the process of facilitating information literacy. However, comments
from several senior managers and academics revealed that they did not believe that
librarians should have a teaching role within the university. Several senior managers
and academics found this idea interesting, but hesitated as to whether it should be a
general practice. The views of librarians also differed with regards to the teaching role.
Several librarians did not believe that teaching should be their responsibility. One
librarian expressed very clearly that she did not want to be a teacher and if she did then
she had taken a teaching qualification. However, several librarians still indicated that
quite often they had to take the role of the teacher or tutor when students came to the
library and asked for academic advice. Several librarians expressed the view that
librarians can take on a teaching role and were pondering how to develop their ped-
agogical knowledge and skills. Students also had different views regarding librarians as
teachers. Some of them thought that librarians can be teachers, some of them did not
expect that role from librarians and others had no clear position on that. Several
librarians saw the role of the librarian more as a consultant and as an active member of
the course development team. It seemed that misunderstandings of different actors’
roles and responsibilities in academia might create counterproductive behaviours and
might misdirect design of the programmes for information literacy [33].

Several authors have asked how many librarians are qualified for roles as teachers
or facilitators [26, 29, 35]. Elmborg [36] believes that librarians are not prepared for
these changing roles and suggests that library and information science education should
better address this need.

Calzada Prado and Marzal [37] analysed main professional competency standards
and courses currently offered in accredited graduate programmes in the United States,
Canada, United Kingdom, and Australia. Results suggest that although some relevant
competencies have been included by professional associations in their competency
standards for all types of information professionals, instructional competencies have
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not received much attention in graduate educational programmes other than in con-
centrations or tracks targeted at future school or academic librarians.

Thus, with this background we initiated this study.

3 Research Methods and Procedures

The research strategy we used in this study was a multiple case study within a
post-positive paradigm. Several researchers suggest that a case study is a preferred
strategy when ‘how’ or ‘why’ questions are being posed, when a phenomenon is
complex and includes contemporary sets of events, when the researcher has little
control over events and in-depth investigation is required, or when a phenomenon
cannot be studied outside the context in which it occurs and there has been little or no
previous research on the topic [38–41]. Denscombe [41, p. 31] notes: “Relationships
and processes within social settings tend to be interconnected and interrelated. To
understand one thing it is necessary to understand many others and, crucially, how the
various parts are linked” and the case study strategy is suggested in those settings.

The case study is a holistic research strategy that combines several data collection
methods [42]. However, the case study strategy does not dictate strictly which methods
must be used [41, p. 32]. The main advantages of the case study research are: it
provides in-depth and rich information of complex social situations; can explain
complex causal links in real-life interventions; encourages the use of multiple methods
to provide a richer picture of the phenomenon than would any single method; it often
provides light on sensitive things that are difficult to study in other ways [38, 41, 43,
44]. Thus, a case study research strategy met the requirements of this study.

Yin [38, p. 46] notes that multiple-case study designs have increased in research
methodology and highlights the point that multiple-case designs have distinct advan-
tages in comparison to single-case designs. Following the suggestions of Herriott and
Firestone [45], he notes that “the evidence from multiple cases is often considered more
compelling, and the overall study is therefore regarded as being more robust.” Yin [38,
p. 53] believes that most multiple-case designs are likely to be stronger than single-case
designs and “the analytic benefits from having two (or more) cases may be substantial.”

However, Yin notes [38, p. 47] that the conduct of a multiple-case study can require
extensive resources and time often beyond the means of single student or independent
research investigator. Therefore, the decision to undertake multiple-case studies cannot
be taken lightly and every case should serve a specific purpose within the overall scope
of inquiry.

Our main data collection methods in this study were semi-structured interviews and
document analysis. We interviewed fifteen librarians and five experts from eight
libraries of vocational and higher education institutions in Estonia. The experts were
persons with library and information science background and with thorough under-
standing and extensive expertise in the field of information literacy education.

Documentary information is relevant to every case study topic and we used it in this
research “to corroborate and augment evidence from other sources” [38, p. 87]. The
range of documents we collected in this case study included the following: organiza-
tional strategy documents and any other official or unofficial documents related to
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information literacy available in the organizational homepages on the web or in case
study institutions; library guides; booklets; and resource packs related to information
literacy training. Document analysis proved to be a useful method that provided us with
additional background information about case study institutions and helped us to
compare interview data with information contained in documents.

We collected the data from March to June 2014 and used a content analysis method
in data analysis.

4 Results and Discussion

The concept of information literacy was central for this study and therefore it was
important that we examine how study participants perceived and understood this
central concept. The interview results revealed that, while interviewed librarians pre-
ferred different definitions of information literacy, the most favoured definitions orig-
inated from the American Library Association (ALA) [46] and the Chartered Institute
of Library and Information Professionals (CILIP) [47].

The results of the study indicated that librarians assessed their information literacy
on the level of good. In order to facilitate the development of information literacy of the
library user librarians used group and individual training, consultations, and developed
instructional materials. The integration of information literacy in the curriculum proved
to be insufficient and difficult. However, the positive attitude of academic staff towards
information literacy was mentioned by several interviewees. The obstacle was a lack of
marketing expertise among librarians: the librarians felt that they are not able to pro-
mote information literacy successfully and therefore the students and academics do not
recognize the need for information literacy training. It was also found that there is no
uniform standard to harmonize information literacy training for vocational and higher
education students.

In order to carry out training for library users on information literacy the following
knowledge and skills were highlighted: pedagogical and andragogical knowledge and
skills, including teaching skills; knowledge on different teaching methods and training
structure; presentation skills; proficiency on information technology; extensive and
deep knowledge of the learning domain; knowledge of various sources of information,
skills of foreign languages; knowledge of marketing and study systems; interpersonal
skills; critical thinking skills; knowledge and understanding of different target groups;
professional expertise in information science; ability to cooperate with faculties;
knowledge on the web-based and e-learning environment; academic literacy; coun-
selling skills; and possession of the terminology of the taught specialties. They also
added the knowledge on copyright.

The interviewees also indicated the knowledge and skills that are needed for the
development of information literacy related instructional materials for library users:
good foreign languages and Estonian language skills, knowledge of digital environ-
ments and knowledge domains, professional expertise in information science, good
knowledge of different databases, andragogical knowledge and skills, knowledge of
library classification and systems as well on target groups.
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The study results revealed that personal characteristics and attitudes of librarians
were also important: for example, openness, learner-centred attitude, patience,
self-confidence, friendliness and kindness, motivation, sense of humour, and curiosity.

The interviewees found that pedagogical and andragogical competencies and
marketing are the areas that needed further enhancement.

The main opportunities to improve the knowledge and skills were various training
courses, self-study, and support of colleagues. It was also noted that the training
provided sometimes little new information and was not always need driven.

The study participants expressed the view that all librarians and information pro-
fessionals must be able to advise users individually to facilitate their information
literacy but courses and lectures for a group of students or library users should not be
required from all; these require special knowledge and skills as well as personal
qualities and attitudes that all librarians do not have. The development of such skills,
however, requires very high motivation and not all people can be good presenters and
teachers.

This study confirmed several previous findings. For example, integration of
information literacy in the curriculum is insufficient and difficult [28, 33]. The teaching
role of librarian demands sound pedagogical knowledge, advanced teaching skills, an
ability to develop and deliver effective learning experiences, and deep knowledge of
specific subject fields [27, 28, 33]. Similar to Virkus [33], our research results indicated
the positive attitude of academic staff towards information literacy and the view that the
information literacy instructions should not be required from all librarians.

On the basis of this study we made the following suggestions for vocational
schools, applied higher education institutions, and universities in Estonia: (a) profes-
sional training institutions should explore more carefully the training needs of library
and information professionals in order to offer need-based training; (b) library and
information science schools should include relevant pedagogical knowledge and skills
into the curricula in order to prepare future librarians with relevant competencies to
facilitate the information literacy of students and library users; (c) the library and
information professionals should express their training needs more explicitly to the
training providers; (d) librarians of the investigated institutions should collaborate with
their organization’s marketing and communications department in order to get more
visibility and promote information literacy to the relevant target groups; (e) librarians
should continue to enhance cooperation with faculties, and (f) the library management
should explain the importance of the integration of information literacy into the cur-
riculum and the benefits of information literacy in learning and teaching to the top
management of the institution.

5 Conclusions

Our study results revealed that librarians preferred different definitions of information
literacy but the most favored definitions originated from the ALA and the
CILIP. Librarians assessed their information literacy on the level of good and the main
forms of facilitating the development of information literacy of the library user were
group and individual training, consultations, and the development of instructional
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materials. Although academics were positive towards information literacy, its inte-
gration in the curriculum proved to be insufficient and difficult.

Librarians found that they needed knowledge and skills in pedagogy and andra-
gogy, instructional design, information technology, foreign languages, marketing,
information sources and databases as well as on the learning domains. They also
needed social skills and found that personal characteristics and attitudes of librarians
were very important in facilitating information literacy.

Librarians improved their information literacy facilitation competencies in various
training courses, via self-study, and through the support of colleagues. The study
participants expressed the view that all librarians and information professionals must be
able to advise users individually to facilitate their information literacy but not librarians
should be required to teach courses and lectures for a group of students or library users.
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Abstract. This paper investigates the context in which a special library of
academic standards could contribute to the work of Secondary Education teachers
towards the strengthening of their students’ information skills as a preparation for
their smoother transition to University-Level research environment. We describe the
collaboration of the scientific library of Eugenides Foundation with two different
nearby public schools, for the creation of a project on astronomy. Concerning our
research methods, we followed the model of action research, as we needed active
participation and dynamic reflection of the learners during the learning process.
Despite the various limitations, the outcomes of the whole effort were very posi‐
tive and led us to the conclusion that close collaboration between high school
teachers and the librarians even of an Off-Site library can build on students’ low
level information skills in order to reach a high level learning experience.

Keywords: Information literacy · Greek secondary education · Active learning ·
Astronomy projects · Participatory action research

1 Introduction

In recent years there have been several surveys in Greece that attempt to explore the
status of Information Literacy (IL) skills of students in the different levels of education.
One survey was conducted among undergraduate students of astronomy in Greece [1]
and revealed the gaps in undergraduate students’ information skills. For example, “[…]
they adopt a relatively unsophisticated, simplistic approach to searching and limited or
no use of Boolean operators or other advanced searching techniques, such as the method
of truncation. They tend to use the same techniques even in databases like Astrophysics
Data System (ADS), although they could achieve far more interesting and better results
by using the numerous alternative options it offers.” Summing up, that study revealed
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the need of undergraduate students of astronomy for an IL program with emphasis on
basic research skills. That is to say, undergraduates lacked the basic competences that
they should already have acquired when finishing high school.

It seems that while this problem was noticed at the university level, students’ poor
acquisition of even basic IL skills was mainly due to the lack of organized school libraries
in Greece. “Most public schools have no libraries, or their libraries are not Well-Organ‐
ized […] School libraries have not thrived in Greece for several reasons […] they have
been regarded as redundant in a centralized, Teacher-Centred system, where teaching
is limited to a single textbook” [2]. However, the last few years, the Greek Ministry of
Education has shifted towards introducing “Student-Centred methods of teaching, such
as the project method in the first grade of Lyceum, which presupposes papers and written
assignments and the development of information literacy skills” [2].

All these data, in addition to the fact that the Astronomy course has been withdrawn
from Greek schools, motivated us to study the conditions under which a collaborative
working relationship between High-School teachers and academic librarians can be
developed in order to design an Astronomy project that will incorporate teaching for the
advancement of students’ IL skills. Our objectives were: to detect the level of students’
competences and their information needs; to examine how a reflective approach can
contribute to the design of an IL program tailored to students’ information needs; and
to develop students’ skills related to the use of some advanced information research
tools in order to prepare them for their smoother transition to a University-Level research
environment.

The Off-Site library in our case study was the scientific library of the Eugenides
Foundation which is fully connected with its academic environment and specializes in
various subject areas of physical sciences, including astronomy. In the context of our
research, this library collaborated with two different nearby public schools in the creation
of a Small-Scale Project-Based course on astronomy. As astronomy is a course that is
not taught in high school, the only way we could work on this subject was through the
“Project Course” and the course known as “Science Club,” which are offered to students
of the first and second grades of Lyceum. These are special, not obligatory courses, in
the students’ official curriculum in which they have to run a Research-Based project
throughout the school year. Following the guidelines of these courses, we had certain
advantages, as they support the group work, suggest the avoidance of Textbook-Based
instructions and, instead, they urge students to select their sources and their method‐
ology. Although the two courses share common characteristics, there were certain
differences that we had to take into account. For instance, the “Project-Course” lasted
six months (October 2014 – March 2015), while the Science Club lasted the half time
(January 2015 – March 2015), the students of Science Club worked beyond school hours
and, further, they did not get a grade for their work.

The target groups of our case study were the 18 students of the first school that
selected the Six-Month Astronomy “Project-Course” and the 12 students of the second
school that selected the Three-Month Science Club with the same subject, which was
“Detection of Exoplanets.”

It is easily understood that during our process we encountered numerous difficulties,
primarily time limitations. According to the operational School-System regulations, we
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could move the students out of the school facilities to the library’s premises for a
maximum of three times during the academic year for the “Project-Course” and only
once for the Science Club. For that reason, we also scheduled three visits by the librarians
to each school. Additionally, every lesson could last only one and a half hours.

Studying the various educational methodologies in combination with our limitations
and the fact that students’ needs had to be detected continuously throughout the whole
procedure, we were led to adopt the method of Participatory Action Research. We used
this methodology with a constructivist viewpoint that allowed us to cover the need for
active participation and also for dynamic reflection of the learners – i.e., the students –
during the learning process.

2 Literature Review

The body of IL literature gave us a lot of evidence of the importance placed on the
collaboration between secondary and advanced level educational institutions for the
development of IL programs for High-School students. As Lonsdale [3] mentions, “[…]
the literature appeared to confirm what was initially conjectured: that a logical progres‐
sion of information skills from secondary education to the tertiary sectors would be
appropriate, and that this could be facilitated through Cross-Sectoral activity.” The same
author also mentions that collaboration offers a range of benefits for the students
including the enhanced performance at school and the exposure of students to the larger
resources of the university sector.

The literature review also gave us a range of examples of partnerships between higher
education institutions and local public schools towards the development of high school
students’ information skills [4, 5].

The literature review concerning the methodology of our study showed us that this
project seemed to fit well in the model of Action Research. As Denscombe [6] states,
we could say that action research is a strategy for social research rather than a specific
method. It is concerned with the aims and the design of the research but does not specify
any constraints when it comes to the means that might be adopted by the action researcher
for data collection. Denscombe, as well as other authors, refers also to the four defining
characteristics of action research, which are the following: It is Practical. It deals with
Real-World issues. Change in action research is regarded as an integral part of research.
The idea here is that research should not only be used to gain a better understanding of
the problems that arise in everyday practice, but actually set out to alter things. It follows
a Cyclical process. Research involves a feedback loop in which initial findings generate
possibilities for change that are then implemented and evaluated as a prelude to further
investigation. Stephen Kemmis, (as cited in [7]) has developed a simple model of the
cyclical nature of the typical action research process. Each cycle has four steps: observe,
plan, act, and reflect. It is built on Participation. Practitioners are the crucial people in
the research process. Their participation is active, not passive. “Put it simply, action
research is ‘learning by doing’ – a group of people identifies a problem, do something
to resolve it, see how successful their efforts were, and, if not satisfied, try again.” [7].
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With all these characteristics “[…] action research appears to be a valuable, even if
highly demanding approach, suitable for librarians who aim to connect their teaching
activity to educational research and to improve their own practice through reflection” [8].

3 Research Methods

We divided our general task into three subtasks, each of which students were asked to
accomplish and present separately. Although the Science Club course had to be
completed in half the time (three months), we created a plan for both courses, as follows:
after completing the first subtask, students were acquainted with basic information about
our Sun, as well as the structure and operation of our Solar system. The second subtask
aimed to lead the students to develop a basic knowledge about Spectra and Light’s
properties. By completing the first two subtasks, students had acquired the necessary
knowledge to comprehend the methods for the detection of exoplanets, which was their
third subtask of the project. Finally, they used one of these methods they found in order
to gain the experience of using real measurements for the detection of exoplanets.

As mentioned in the literature review, one basic feature of action research is the
“participatory” method. In our case, two educators and three librarians were involved
to observe students’ strategies and to assess their learning outcomes. Besides, the
students themselves were also participants in our project. Another basic principle of this
method is the iterative loops and cycle of steps. The research is part of a continuous
cycle of development and the findings feedback directly into practice. This was the exact
methodology on which our working plan was based. Furthermore, according always to
the principles of action research, we could not design a detailed plan before we start the
research. On the contrary, we had to explore the actions and the knowledge of our
participants so that the data extracted from this exploration would guide our strategy.
As it is understood, the IL skills were instructed as they were needed, according to the
students’ needs over the course of the project.

As a consequence, we needed an on-going evaluation of students’ needs. In that
direction, we collected all the necessary data through diverse methods, including in situ
observation, questionnaires, interviews, as well as analysis and assessment of the
Subtasks of each group of students.

We developed our research activities as follows. As a first step of the procedure,
teachers asked their students to find information by working in groups in order to present
their first subtask about our Sun and Solar system but with no other help. So, at the very
beginning, students created a PowerPoint in order to present what they had compre‐
hended, as well as to present and justify the resources and the strategies they adopted
for the completion of this first task. This way, during our first meeting, which took place
at school, every group of students gave us a demonstration of how they proceeded in
order to carry out their first research. After the demonstration, we asked each group to
assess their own work and we also asked their classmates to help the group on this
assessment. A number of weaknesses emerged from this process. These weaknesses
constituted the first material on which we formed the program with the main themes of
each of our next seminars.
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As far as it concerns the procedures students followed for this task, all groups worked
on the Web. We also delivered a questionnaire to the students, targeting mainly to the
gathering of complimentary information on the sources they generally use. This ques‐
tionnaire gave us exactly what we expected according to the literature, concerning the
searching attitude of the So-Called “Google generation.” All students reported Google
or Wikipedia as their preferred source over books or encyclopedias in printed format.

We should point out the importance, in our procedure, of the presentation of each
group’s work combined with Self-Assessment and assessment by their classmates. It is
easily understood how the discussion that followed proved to be very important for us
to get a first insight into the research skill levels students already had and into the meth‐
odology they generally follow. That is why this procedure formed a method that we
adopted at every subtask in order to register any differences and possible signs of
improvement in students’ research methodology during our courses. Additionally, this
method contributed not only to the detection of the students’ skill levels but also to the
smoother teaching of IL themes. In a lot of cases, discussions gave us the opportunity
to elicit the desired knowledge from students. The whole procedure gave students the
opportunity to reflect on their previous knowledge and procedures and to recognize their
own learning needs.

We must also mention that, for obvious reasons, at the end of every meeting the
librarians had the task to present an overview and a list of the main issues discussed.
This was an effort to give the students any additional information that would complement
every IL theme, and help them understand the worth of the skills acquired.

Particularly during the work in the library, students had the opportunity to use its
printed material (books and journals) as well as its digital resources and databases under
the librarians’ supervision and indirect consultation. Every time students visited the
library for their subtasks they worked with the library’s material in order to find addi‐
tional information to what they had located on the Web. This way they were able to
compare and cross-check their data by using various kinds of resources.

It is worth mentioning at that point that students were not acquainted with the ways
a library organizes its material or the features of tools one can use to locate information
in books and journals. But, despite that, we have to mention that in the library, our focus
was on the research process and the actual use of printed and digital resources, not on
the detailed learning of their features. That is why we presented just the basic ways in
which we can use each information tool only at the beginning of the procedure, leaving
space for students to test and try these tools actively and creatively during their research
process.

At the third stage of their project, students had the opportunity to come into contact,
for the first time in their school life, with a real scientific database. Their task was to
search for articles concerning the detection methods of exoplanets by exploring the
specialized database ADS, which is the most significant source of information for the
professional astronomers and physics researchers. Through certain exercises they
carried out in groups, students had the opportunity to experience themselves the use of
this powerful tool and explore its features and its wealth of information. The four exer‐
cises they had to accomplish, guided them to locate information by using certain features
such as the “title” in combination with the “author” field, by using “Boolean operators,”
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the “code” of an article or of the journal in which it has been published. After locating
the articles, students had to download them, read them, and answer in certain questions
relevant to the detection method they were referred to.

4 Selected IL Themes and Main Outcomes

Shortage of time in combination with the students’ weaknesses led us to select and
formulate the main IL themes of our seminars. Below, we summarize the list of the eight
themes we emphasized, organized in a hierarchy. This means that we worked more and
repeatedly with themes placed higher on our list. Moreover, we also designed the
connection among our selected themes and other IL skills in order to find ways of
boosting students towards them whenever we had the chance and the time to do it (Fig. 1).

Selected IL themes
1. Selection of information according to the focus of the assignment 
2. Initialization of the research 

• References and citations
3. Cross-Checking of information 

• Avoidance of dubious or out of date information
• Evaluation criteria for the resources 
• Usage of information in various types and formats 
• Advanced search tools usage

4. Plagiarism and Copyright 
• References and citations

5. Proper synthesis and structure of the assignment
6. Selection of information matching the age and educational level of the students

• Comprehension of information
7. Usage of audiovisual material in presentations

• Comprehension of information
• Advanced Google search tools usage

8. Usage of various bibliographic styles for references
9. Usage of ADS

• Peer reviewed and refereed articles
• References and citations
• Advanced search tools usage

Fig. 1. Selected IL themes

According to the aforementioned themes, we can refer to the following outcomes:

1. Students exhibited weakness in the selection of suitable information towards their
final target. Being used to the Well-Known Copy-Paste method, their main concern
was to gather an abundance of information that proved to be irrelevant or unnecessary
and use it in their projects. So, our contribution in that case ought to be to assist the
students in gaining an understanding of the importance of focus of their assignments.
For example, in the case of the assignment where students had to describe the planets
and the Sun of our solar system, they gradually got the idea that they had to focus just
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on data that would help them understand the conditions for the creation of similar
formations in other areas of the universe as their final focus was the detection of
exoplanets. Thus, we needed to work on that, in every subtask assigned. Moreover, it
gave us the opportunity to talk about the useful Reference Material for the initialization
of a research, and how it helps us continue by using its references.
2. It was quite interesting seeing students being taken by surprise, when realizing that
they were presenting data not scientifically accurate or data that have changed
throughout the development of scientific research. These examples, and the exposure
of students to a variety of printed and digital sources, helped them comprehend the
usefulness of information cross-checking, and the usage of certain criteria for the
evaluation of Web-derived data. On the contrary, there are several signs that make us
suspicious about whether the students will embrace the information cross-checking
and adopt it in their academic life. According to their answers, the only reason that
prevents them from extended research in many sources and real information cross-
checking is shortage of time. According to what the majority also declared, the exis‐
tence of an updated and well-organized library in their schools would motivate them
in this direction. But since this is not the case in Greece it is doubtful whether they,
themselves, would bother finding extra resources apart from Web.
3. One of the most intriguing parts of our seminars was that of plagiarism and biblio‐
graphic references. Students had just a slight idea of copyright issues and how they
could use appropriate referencing in order to show respect for others’ intellectual
property. This was made immediately apparent from their first assignments which
lacked complete lists of references. Additionally, even though students borrowed
several books from the library during the project and got photocopies of articles of
printed journals at home, they ended up mainly using the Internet resources because
copying and pasting information was easier. The positive aspect, though, is that they
also added the printed material they used to their final bibliography, since it helped
them cross-check their information and gave them many ideas.
4. All the initial presentations lacked in cohesion and proper structure. The repeated
conversations starting from the table of contents usage and analysis helped students
clarify how they can select pieces of information from various resources and combine
them in order to structure new knowledge in a logical synthesis.
5. In many cases, the audience (classmates) stated that they had taken or understood
little from the presentations. This evidence gave us the opportunity to insist on the
selection of information matching the age and educational level of high school
students or, alternatively, on the simplification of complicated and advanced infor‐
mation. This last point was the most essential because students should fully compre‐
hend what they studied in order to be able to explain it in their own simple words.
6. Although students were familiar with technology and used a variety of features to
create impressive presentations, their initial efforts were characterized by long texts
that bored their classmates. During the procedure, they discovered the strength of the
image and motion and finally they ended up using animated images, comics and videos
to create amazing presentations. This issue gave us the opportunity to explore
advanced Google search tools. It is interesting that although our participants felt
confident when using Google, they were missing important information about the right
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usage of its tools. They were also unaware of the great amount of information that is
not searchable through search engines. Moreover, by encouraging students to use this
audiovisual material, we pushed them to better comprehend the information they
needed to transfer to their classmates.
7. It is worth mentioning that it was the first time students came across various
bibliographic styles for their references. But, as it was not among our priorities,
we presented them to students only once and we gave them a booklet with various
examples. This unfortunately had the result that, even if the final assignments did
include all the information sources, these were not properly recorded based on a
reference style.
8. The whole procedure with ADS gave students the opportunity to listen for the
first time about the differences between magazines and scientific journals, the
importance of peer reviewed and refereed articles, or the advanced, Boolean
search, and the field limitation of databases. They had the opportunity to compre‐
hend the importance of citations and how they can distinguish the most signifi‐
cant authors of a subject field.

5 Evaluation

The ongoing evaluation of our outcomes emerged from various sources, such as the
observation of students’ seeking behavior, the persistent exchange of opinions among
educators and librarians, as well as the thoughts of students themselves. We took into
consideration and compared all data derived from these sources. Above all, we mostly
took into account the gradual progress of our students’ assignments, which was the
genuine evidence? of the real comprehension of what they had been taught. We can
come to a conclusion by listening to their teachers’ opinion, since they reported that they
would give a grade between 8 and 10 to the students’ initial assignments but a grade
between 18 and 20 to their final ones.

During the last meeting we also delivered a questionnaire to students and we asked
them to evaluate themselves before and after the seminars on a 7-Point Likert-type scale,
regarding eight different information literacy competencies from the main themes on
which we worked. The students’ answers showed noteworthy improvement in all of the
themes, but mainly on the following aspects: the usage of references based on a specific
bibliographic style (citation styles), the study of scientific journals, the proper structure
of their assignment, and the infringement of copyright, which were the aspects they had
minimal previous experience (Fig. 2).

The questionnaire also included four questions concerning the difficulty of the ADS.
When asked about how difficult they found the ADS, most of the students stated that
the system was “a little difficult” (neither simple nor very difficult). What feature
complicated them most were, first, the ADS codes and its general environment, the usage
of Boolean operators and, last, the original language of the texts (English). See Fig. 3,
below.
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Fig. 3. Average of difficulty per ADS feature on a 7-Point Likert-Type scale.

6 Conclusions

We believe we achieved a lot through our study and we made the first steps of building
basic 21st century skills for our participating students. Throughout the project, they were
actively engaged in critical thinking and acquired proficiencies to explore a topic further.
They demonstrated teamwork, they selected appropriate information towards their
inquiry focus, and they learned how to use information ethically. Besides the students’
benefit, we have to point out the experience librarians and teachers gained through the
exchange of opinions and close cooperation. Specifically, librarians gained further
experience regarding the transmission of higher-order thinking skills to the students
whereas teachers experienced the importance of providing the students with supple‐
mentary information literacy skills.
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Fig. 2. Average of students’ self-assessment per question, before and after the seminars on a 7-
point Likert-Type scale.
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Certainly, since we faced many limitations, with lack of time being the greatest
one, we were unable to cover the whole range of IL themes and provide students
with information equivalent to a full seminar’s. But, we do trust that students will,
at least occasionally, bring to mind and use the majority of information we selected
to provide them. This belief is reinforced by the fact that students experienced and
participated in knowledge acquisition, which has been proven as the best way of
learning comprehension. Furthermore, Participating Action Research proved to be a
suitable approach. It was a tool, which in many cases led students to grasp and better
understand main IL principles, as shown in the casual answers to their questions and
in the ideas that they generated.

The differences between the students of the two institutions were negligible and
are mainly related to the differences between the two courses. On one hand students
working on the “Project Course” had to work harder, in order to get a good grade
and, on the other hand, students of the “Science Club” chose themselves to study
beyond school time because they liked it, and they had already some knowledge on
astronomy. At the same time they knew that they would not be graded. These reasons
helped students properly accomplish their assignments in less time. That leads us to
the conclusion that interferences concerning IL topics can produce equal results irre‐
gardless of the target group of the research when it is reflective, flexible and based
upon the group’s needs.

In general, despite the difficulties they faced, for example, the English language of
the resources or the awkward environment of databases, the students showed impressive
cooperation. They operated easily under these new circumstances and they presented
very interesting and well-structured works.

Finally, we could say that the results of all this effort are very positive. All in all, we
could conclude that the close cooperation between teachers and a special library of
academic standards can convert the students’ low level information skills in a High-
Level learning experience.
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Abstract. Advancements in management approaches introduced the e-govern‐
ment model through developing information technologies. Additionally, roles of
public libraries and librarians were identified in order to increase e-government
use. Furthermore, trainings on e-government literacy become a significant part of
public library services provided with traditional services. This study aims to
reveal how roles and responsibilities of public libraries and librarians are concep‐
tually defined and evaluated in the scope of e-government literacy. In this regard,
similar cases are also examined and evaluated. According to results obtained from
the literature review and statistics, it is emphasized that public libraries and
librarians in Turkey can play an active role in order to provide efficient use of e-
government services. It is also recommended in the study that public libraries
should be well structured between the government and the society to which they
belong.
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1 Introduction

Changes in managerial perspectives and innovative initiatives have led to significant
transformations in enterprise governance structures. In this context, citizen-centric
approaches have appeared in management processes of enterprises and governmental
organizations. As one of the reflections of citizen-centric approaches, e-Government
applications have been implemented by the governments in order to provide efficient
and high quality services offered by all governmental organizations. Additionally, e-
government has been described and studied conceptually not only in the management
field but also in the library and information science (LIS) field. In this regard, the Amer‐
ican Library Association (ALA) defined e-government as “the use of technology, partic‐
ularly the Internet, as a means to deliver government services and to facilitate the inter‐
action of the public with government entities” [1]. This point of view reflects the fact
that libraries and other cultural memory institutions and organizations widely embrace
technology and innovations, and have social responsibilities about public services. It is
also known that many public library users benefit from online public services owing to
the Internet access that is offered by public libraries. It has been stated in the literature
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that one of the social roles of public libraries is to provide citizens with access to and
education regarding e-government services [2]. Starting from this point of view, it is
mentioned that public libraries are not only Internet access points, but they are also
centers to access e-government services and guidance centers for citizens. They also
have positive effects in terms of the development of e-government services [3]. In this
regard, it is possible to claim that public libraries constitute important transition points
between citizens and governments.

Among the cultural memory institutions, public libraries have vital roles to become
lifelong learning centers of the societies they belong. In order achieve this role, many
education and orientation programs are offered by public libraries such as information
literacy education programs. In parallel with these programs, these institutions also
provide accessing and usage of e-government applications and awareness raising activ‐
ities that can also be described as “e-government literacy skills”. In light of this infor‐
mation, this study illustrates the profile of public libraries in order to fulfill requirements
about the use of e-government services. Additionally, this study aims to draw a sample
roadmap for Turkey by describing current efforts on the part of public libraries. In this
respect, roles and responsibilities of public libraries related to providing e-government
literacy programs are discussed theoretically according to a literature review. Plus, e-
government literacy related services offered by public libraries in Turkey are evaluated
in comparison to similar institutions around the world, and reflections of these services
are analyzed through the use of official internet and e-government usage statistics. At
the end of the study, recommendations are presented regarding improvements for e-
government literacy services.

2 Public Libraries and e-Government

e-Government is defined as a model developed for more rapid, continuous and reliable
implementation of information and workflow between government and citizens with
technologic platforms and infrastructures [4]. This concept is perceived as a transfor‐
mative process which radically alters services, rather than creating innovations in public
services [5]. In this framework, provision of access to e-government services and related
trainings are described among the social roles of public libraries as a bridge between
governments and citizens [2]. Accordingly, it is mentioned that public libraries are not
only Internet access points, but they are also centers of guidance regarding e-government
services for citizens. Hence it is possible to say that they have positive impacts on the
development of e-government services [3]. Thanks to advancements in online services,
public libraries – traditionally information retrieval points of civics, social studies and
basic health fields – become charming centers by providing access to e-government
services for several public organizations [6]. It is also stated that guidance requirements
of citizens about the use of e-government services increase with improvements in e-
government services [7]. In addition to the guidance requirements, public libraries are
potentially leading organizations with their roles, such as providing required facilities
and access to e-government services in secure and authenticated ways for citizens.
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Although public libraries have vital roles in e-government services, it is not possible
to say that they can cover all these services easily. In this regard, it is emphasized that
decreases in budgets and working hours and insufficient staff employments are factors
that negatively affect the service quality of such organizations [8]. In the studies carried
out, some requirements are stated to be necessary for public libraries to provide e-
government services and related trainings. These requirements are determined as the
following:

• Financial requirements: Increasing the bandwidth of libraries, need for more
personnel, new hardware and software needs;

• Service requirements: Developing the library service offerings within the frame of
e-government necessities and training the personnel;

• Personnel requirements: Providing e-government service personnel in the libraries
with computer skills and enabling them to experience digital literacy processes;

• Building related requirements: Providing the infrastructures for developing Wi-Fi
connections, printing capacities and transforming the buildings into access points [8].

Beyond these requirements, Jaeger and Fleischman [3] reported that citizens, even
if they are wise users, have guidance needs for the use of e-government services such
as tax declarations, petitions and online applications. On the other hand ALA explained
that, in contrast to previous years with the increase in unemployment rates in 2009 and
2010, more people in America benefited from library services in looking for a job or
making online job applications. ALA also stated that these users’ levels of expertise are
in insufficient regarding the use of online services and computers. Therefore, ALA
published a guide titled “Public libraries and e-government services” to support public
libraries in providing better e-government strategies and user services for public libraries
[1]. Moreover, the literature includes published information regarding funding and tech‐
nology accessibility statistics in the context of public libraries. The statistics quoted from
surveys titled “E-Government & Public Libraries” and “The 2011–2012 Public Library
Funding & Technology Access survey” are as follows:

• 82.4 % of public libraries report that providing access to government websites and
services is important

• 91.8 % of public libraries help people understand and use government websites
• 96.6 % of public libraries help people apply for e-government services
• 70.7 % of public libraries help people complete e-government forms [8, 9].

Public libraries are the organizations that have responsibilities about the organiza‐
tion, dissemination and preservation of public knowledge, and the memory of the
society. New roles and opportunities have emerged for public libraries with the presen‐
tation of administrative services in digital environments. E-government training
programs are also introduced via public libraries as a new role and opportunity. At this
point, it is important to mention that public libraries could be reliable guiding institutions
in e-government service processes even though the citizens have Internet connection in
their houses [2]. Another study included in the literature infers that e-government
training processes that will be provided in public libraries might include topics about e-
government related web resources (significant links, reference websites, instructions and
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so on) and computer and Internet literacy training processes [10]. Today, it is commonly
expressed that public libraries have important and necessary roles in terms of developing
information literacy and digital literacy skills of users. Along with changing and
improving conditions, in this regard, basic information literacy processes and digital
literacy are regarded as significant tools for services provided by public libraries [11].
On the other hand, in the twenty-first century, libraries are evaluated as life-long learning
centers which provide services not only to students but also to all kinds of learners. In
addition to improvements in e-government services, public libraries have new respon‐
sibilities in terms of providing such services or support for citizens to access these serv‐
ices. Accordingly, it is possible to say that public libraries have significant roles in terms
of adaptation of the citizens to e-government processes and their efficient usage of such
services. Transition of administrative services in physical environments to online envi‐
ronments is a process that reflects a gap between the people who have and do not have
Internet access. In this regard public libraries can be considered a connection point that
provides access to e-government services for all citizens [12].

3 Public Libraries, Internet and e-Government Usage Related
Conditions in Turkey and in Europe

Internet access is one of the significant factors related to usage of e-government services
by citizens. In this scope, information and communication technologies used by almost
every information service provided in public libraries are also important components of
public libraries related to their infrastructure. It would not be wrong to say that according
to the above-mentioned information, Internet facilities as one of the infrastructure
components are also prevailing factors for public libraries. Recent statistics in Turkey
indicate that there are 9,137 computers in public libraries in the country. While 62 % of
computers (5,649) are open to users, 38 % of them (3,488) are for administrative
purposes only. In addition, these statistics indicate that all the public libraries have
Internet connectivity [13]. On the other hand, a report titled “Household Information
Technologies Usage Research”, indicates that 60.2 % of households in Turkey had
Internet access in April 2014, while only 49.1 % had Internet access in the same month
of 2013. The report also reflects that 40 % of the households do not have an Internet
connection. Among the households which do not have an Internet connection, 42.8 %
stated that they do not have an Internet connection because they do not need to use it,
and 31.9 % stated that they do not have it due to the high price of Internet services.
According to the statistics published, individuals who used the Internet within a twelve-
month period from April 2013 to March 2014, used it in order to contact with public
institutions/organizations for personal purposes 53.3 % of the time. It is also a remarkable
fact that the rate of getting information from websites belonging to public institutions
ranks in first place with a percentage of 51.2 among household Internet usage purposes
[14]. Considering the international conditions, Eurostat statistics reflects that 78 % of
households in the European Union had Internet connections in 2014, while 22 % do not.
It is understood that 35 % of the households do not have Internet connections because
of the lack of skills, while 24 % of them do not have Internet connections due to the high
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price of Internet services. On the other hand, these statistics indicate that one of the most
popular Internet usage purposes in these countries is for e-government services at the
rate of 41 % [15].

4 The Roles of Public Librarians in e-Government Services

With the developments in information and communication technologies, the official
services which are now presented in digital environments have led to the emergence of
requirements for guidelines that reflect how citizens can use such services. The public
libraries, which can be used by their communities have become the institutions which
play significant roles in terms of training citizens in this process. In light of this point
of view, the public libraries in e-government processes are defined as the democratic
structures in terms of citizens’ collaboration and participation in administration [16].
The e-government trainings that can be provided by public libraries will be efficient for
the citizens in terms of public literacy, citizen awareness, and the process of participating
in administration. Therefore, the related roles of public librarians have great importance.
The librarians who will give these trainings on the e-government process are expected
to have computer literacy, public literacy, and digital literacy skills. In this regard, one
recommendation is that courses related to e-government literacy and related literacies
should be covered by LIS program curricula. Plus, it is also expected that the inclusion
of information policies and public information management related courses into these
programs will increase the experts’ approaches in this subject [17]. The significance of
these services provided by public libraries will increase as e-government services
become widespread and as many official tasks are performed in online environments.

In addition to the technological benefits provided to citizens by public libraries, the
need for expert librarians will increase. Furthermore, the basic training presented to the
citizens in this process is also important. Additionally, the guidance that expert librarians
can provide about e-government processes will increase the efficiency of e-government
use by the citizens.

5 Conclusion and Recommendations

Public libraries are considered trustworthy organizations that serve societies. These
institutions not only provide Internet access, but also provide guidance services for citi‐
zens. Moreover, they have important roles and responsibilities in e-government training.
Statistics and published reports also reflect that public libraries which provide services
to all of society without discrimination have vital roles to play in terms of efficient use
of e-government services, as well as providing internet access to citizens who do not
have internet access for various reasons. It is also a predictable fact that public libraries
and their librarians, with their active roles in society, can increase the awareness and
efficient use of e-government services. In this regard, a well-planned e-government
training program will be an essential milestone in order to provide efficiency between
citizens and the government. Additionally, public libraries providing services for all
citizens will reduce the effects of the digital divide on societies via e-government literacy
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training developed by these institutions. Beyond the traditional public library services,
training programs and reference services will also contribute to creation of new vision
and new perspectives. Accordingly, it is possible to list the recommendations as follows:

• Awareness-raising studies related to e-government literacy can be carried out in
public libraries, depending on the changes in technological conditions.

• The required technological infrastructure of public libraries should be developed and
updated at regular time intervals.

• Public librarians should be provided with in-service training related to e-government
processes.

• Courses that will equip future information professionals with e-government-based
basic management, e-government information systems, and basic citizenship rights
should be embedded in LIS education programs.
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Abstract. The purpose of this paper is to contribute to the understanding of
critical perspectives in information literacy whose importance has been recog-
nized by a number of authors in the field. This paper is a preliminary report on a
research project that aims to describe the field of critical information literacy
(CIL) based on a comprehensive descriptive statistical analysis of the qualities
of CIL literature. The analysis was undertaken on a sample of 102 full-text
scientific and professional articles. The sample was created based on a prelim-
inary analysis of Google Scholar, SCOPUS and WOS databases. The authors
present findings on the established authorship, publication and research patterns
in the field.
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1 Introduction

The concept of critical information literacy (CIL) achieved a status of a distinctive
theoretical contribution to the body of knowledge that deals with information literacy
(IL). Many authors [1–5], as this paper will also show, have pointed out the importance
of critical perspectives in IL. CIL insights propose a major reorientation in the con-
ceptual basis of IL. CIL emphasizes the importance of relational, reflective and
transformative approaches to IL education [1, 4, 5]. CIL has mainly been understood as
an external conceptual contribution of critical theory and pedagogy to IL so herein we
research it as a subfield of IL. Its importance is seen if we consider that the critiques
offered partly stimulated the revision of the influential American College and Research
Library Association’s (ACRL) Information literacy competency standards for higher
education. The calls for the integration of critical perspectives and for remodeling of IL
programs are many, but assessment of their reach is still unavailable and the true
influence and nature of this rising subfield has not been thoroughly researched. This
paper presents findings of a statistical descriptive literature analysis that attempts to
reveal the established author, publication and research patterns in the CIL subfield. This
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study is a part of a larger research project and presents an analysis of core scientific and
professional articles in the subfield.

In this study we wish to see how the core of the CIL subfield has developed until
today to see the consistency of publishing. The activity in the field explains how the
interest in the field has developed and whether a maintained interest was established [6].

Authorship patterns are of particular interest since they will show how large the
field really is, and which countries and institutions contribute the most to it. The
structure of the field may also be revealed by looking at the types of work published.
Certain fields are heavily research based, others, like information literacy, originated as
a need of professional communities. The kind of research undertaken in this study can
reveal whether the articles about CIL pertain predominantly to libraries as an organi-
zational setting.

As the field of IL, as an educational concept, depends on the practical application of
its theories, CIL stands before a task to prove its applicability. Critical approaches to IL
could too quickly be dismissed as inapplicable, so it is one of our research goals to
show how many contributions concretely offer methodical solutions.

Finally, descriptive insights into how the problems that CIL elicited have been
approached and studied present a basis for a systematic evaluation of the field and the
advances it proposes. In addition, it could also reveal the gaps and opportunities for its
further development.

2 Methodology

A comprehensive analysis intended in our research project is being achieved by
combining the quantitative and qualitative methods for literature assessment. More
precisely, this means that we combine bibliometric analyses on one hand, and
deductive content analyses on the other. “By considering all the documents published
in an area of research it is possible to determine how they are distributed according to
different variables” [6]. Our research project began in March 2015 when we created the
sample. Sample creation was the main way of ensuring a comprehensive account of the
literature qualities. The bibliographic data was retrieved from three different databases,
namely, Google Scholar (GS), Scopus1 and WOS (Web of Science). The data was
retrieved using the same search input for all textual fields in all three databases with a
non-defined temporal span:

“critical information literacy” OR “critical library instruction”.

In the scope of the research project, we are interested in contributions that mention
similar concepts in combination like “critical pedagogy” and “critical literacy”, but for
this study we limited the scope, because this allowed us to ensure that all retrieved
contributions referred to and recognized the conceptual contribution of critical theory
and pedagogy to IL. As a contribution of this kind we recognize critical information

1 The basis for analysis was GS data because it encompassed all WOS and the majority of Scopus
search entries. Added entries from Scopus make up for 4.6 % of the analyzed search entries.
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literacy and critical library instruction as two phrases referring to a closely related
theoretical standpoint.

We retrieved 805 search result entries which had to be treated to remove duplicate
entries, bad links and non-article2 contributions since using GS as a basis for literature
analysis comes with certain limitations [7]. The GS data was retrieved using the
“Harzing’s Publish or Perish” [7] software which connects with the GS database and
presents the data in an approachable and exportable form.

Based on a preliminary analysis of the retrieved data we employed a complex
scheme of exclusion and inclusion criteria in three phases. In the first phase we
excluded 66.34 % of duplicates, non-article contribution types, retrieved search entries
that did not mention the researched concepts, contributions that mentioned the concepts
only in their references as well as those where the phrases appear in citing articles and
those where the word “critical” was used to emphasize importance and did not refer to a
specific type of judgment or analysis. In the second phase we excluded 11.55 % of
non-English articles3 and those that we could not access. In the third phase we arrived
at a number of 178 (22.11 %) scientific and professional articles from which we
excluded those mentioning the phrases with the frequency less than three to limit the
analysis to core CIL articles. Articles were automatically included if they mention the
researched concepts in their titles, abstracts or keywords or if the researched phrases
frequency was equal or greater than three. To those articles we added 22 relevant book
chapters4 that were included in the retrieved database data arriving at a final number of
102 (12.67 %) analyzed retrieved searched entries. The measure of splitting these
articles in two sets (those with frequency less than three and frequency equal or greater
than three 3) was introduced because we recognized a qualitative difference in those
two sets which will be analyzed in later phases of the research project, along with a
third set of articles that mention the researched phrases only in their references. This
decision constitutes the findings presented here as a preliminary report.

Data analyses were carried out from March to June 2015 using MS Excel and
MAXQDA, a software for qualitative data analysis.

The quantitative part of the study employs a bibliometrical approach which was
done by applying statistical and mathematical calculations, graphically represented to
show the basic output trends. This analysis revealed:

• a temporal evolution of published articles
• the most published authors in the field and author productivity
• the institutions and countries with the most author contributions
• journal productivity patterns

2 GS data consisted of different types of documents like editorials, tag archives, bibliographies, biltens,
blogs, etc. Our study focuses on scientific and proffesional articles published in journals or as book
chapters.

3 The language criterion was introduced later in the study, as the last measure of exclusion, since
92.42 % of search results were in English. Only 3.6 % non-English articles were excluded based on
language criteria, while the rest was excluded based on other criteria.

4 Published in Accardi, Drabinski, Kumbier (eds.): Critical library instruction - Theories and
Methods, and Gregory, Higgins (eds.): Information literacy and social justice - Radical Proffesional
Praxis.

Understanding the Field of Critical Information Literacy 581



• the prevalence of contribution types (conference papers, journal articles or book
chapters)

A qualitative analysis of the sample was done by attributing relevant categories to
each analyzed article which resulted in:

• an analysis of the most prevalent article categories (original scientific article, sci-
entific review, preliminary report, professional article, professional review)

• a classification of articles based on the Reference Services Review5 contribution
taxonomy (viewpoint, conceptual paper, research paper, case study, general review,
literature review, technical paper)

• a keyword analysis
• a deductive content analysis that uses categories previously established for such

research in the field of Library and Information Sciences (LIS) [8] to investigate the
social level the articles refer to, the investigation type they undertake (empirical or
non-empirical), applied research strategies, as well as whether contributions employ
a qualitative or a quantitative approach and are practice or theory oriented.

2.1 Referring to CIL as a Subfield of IL

By refering to CIL as a subfield of IL we express our hypothesis that it functions as a
distinctive theoretical contribution of critical theory and pedagogy to IL. This report
will contribute to the understanding of which methodological approach is suitable to
research the relationship of CIL and IL. There is no real data available, but this
hypothesis has been made by looking at the number of search results retrieved from
researched databases. About 40 % of the search results in GS on IL mention the word
“critical”. More reliable sources like SCOPUS (31 %) and even WoS (10 %), which
has a very small coverage of CIL, has a relevant number of contributions refering to the
critical in IL, not just from a critical pedagogy perspective, but others like psychology
and different subject areas in social and computer sciences. This made us conclude that
IL always had an inherent criticality and that these critical perspectives have not yet
been thoroughly researched while the need for this endeavour is also being highlighted
by the influence of CIL articles.

3 Findings

In this chapter we present findings of quantitative and qualitative analyses in the same
order as stated above.

With a non-defined temporal span retrieved articles span over 20 years, with the
first recognized article by Gene Burdenuk in 1997 called Living and learning in the
global village. [2] We present the development of the two recognized sets of docu-
ments, and a summative line to cover the whole publication output trend. A steady

5 Reference Services Review was chosen as one of the most productive journals in the IL field.
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growth in the number of articles can be observed, although the interest in the field was
not constant. In 2001 a first spike in publication is followed by a discrepancy between
the analyzed sets. After 2004 an indication of exponential growth appears. This trend is
interrupted after 2006, when James Elmborg wrote his highly cited article [1] which
became a common point of departure in CIL debates and analyses. In the next four
years, another discrepancy between the sets appears. We believe that this can be
explained by the impact of Elmborg’s article, because the number of articles that
mention the phrases only once or twice rose rapidly, while the core of the field
maintained its steady growth. In years 2010 and 2013 we can see two moments where a
high influx of articles was made by publication of two editorial books that primarily
deal with CIL themes. The sharp decline at the end of the graphs is expected, since our
analysis was done in March 2015 and does not cover the whole year (Fig.1).

3.1 Authorship Patterns

There are 109 unique authors in the researched set of articles. One author published the
highest number of six articles (Heidi Jacobs), while two authors each published four
articles (Alison Hicks, Troy Swanson). On the other hand, 17.43 % of authors pub-
lished two articles, while 79.82 % published only one article.

3.2 Institutions and Countries

In the analyzed set 69 institutions were associated with 109 unique authors. The highest
number of articles come from American universities, which is also reflected in the
domination of English speaking countries (Table 1).

Fig. 1. Temporal evolution of articles in the CIL subfield
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3.3 Journal Productivity and Other Sources of Contributions

Half of the journals produced only one article which points to a low productivity in the
field. An interesting finding is that along with The Journal of Academic Librarianship,
as one of the most important journals in IL and LIS, we find the highest productivity in
the journal Behavioral & Social Sciences Librarian which is the highest contributor of
research papers (mainly case studies) in the analyzed set.

Book chapters mainly come from the editorial book by Accardi, Drabinski and
Kumbier: Critical library instruction - Theories and methods. A third of the analyzed
set of articles is a book chapter by type which shows that the productivity is not entirely
journal based (Table 2).

The article production does not fit the normal distribution according to the Brad-
ford’s law since the number of articles in the second and the third recognized zones
does not achieve expected values as shown in Fig. 2.

3.4 Qualitative Analyses

To introduce a distinction between scientific and professional papers we first dis-
tributed the articles according to the established classification of contributions in
science (Table 3).

Half of the analyzed set (54.9 %) were professional papers or reviews which shows
there is an even amount of scientific and professional contributions. There were
11.76 % original scientific papers that present new findings, are reproducible and
explain the applied research methodology. We recognized 33.33 % of scientific reviews
which are mostly conceptual papers based on a literature review. Comparatively,
Reference Services Review classification6 reserves the category of the Literature
review for those papers that provide selective or comprehensive reviews with anno-
tations or insights from main contributors, while the conceptual paper also develops

Table 1. Prevalence of top universities and countries

University % Country N %

State University of New York 8.27 USA 75 73.53
California State University 3.67 Canada 13 12.75
City University of New York 3.67 UK 6 5.88
Simmons College 3.67 Australia 5 4.90
University of Windsor 3.67 Bosnia and Herzegovina 1 0.98
El Centro College 2.75 Croatia 1 0.98
New York City College of Technology 2.75 New Zealand 1 0.98
University of Alaska Southeast 2.75
University of Colorado 2.75
N = 69 Total 102 100.00

6 Definitions for each type of contributions are available online.
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hypotheses, covers philosophical discussions and comparative studies of other’s work
and thinking. Since this is an overlap in definitions we treated the category of Literature
review as referring to those articles who employ a reproducible methodology for
literature assessment, although no such studies were found. All the other papers that
offer selective literature reviews for the purpose of their conceptual analyses were
distributed in the Conceptual paper and General review categories (Table 4).

Keyword density analysis shows expected concepts as the most prevalent ones.
Most of them pertain to education, but there are also high counts of the words social,

Fig. 2. Discrepancy between expected and the real N of articles

Table 2. Journal productivity and contribution type prevalence

Journal name N % Contribution
type

N %

Behavioral & Social Sciences Librarian 5 8.47 Journal
article

59 57.84

The Journal of Academic Librarianship 5 8.47 Book chapter 31 30.39
Communications in Information
Literacy

3 5.08 Conference
paper

12 11.76

Library Philosophy and Practice 3 5.08
Portal: Libraries and the Academy 3 5.08
Urban Library Journal 3 5.08
Community College Journal of
Research and Practice

2 3.39

In the Library with the Lead Pipe 2 3.39
Library Trends 2 3.39
Others (N of articles = 1) 31 52.54
Total 100.00 Total 102 100.00
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critical and political. Only 27.45 % of articles had author-assigned keywords. In
comparison we observe that there is a high consistency between keywords in those
papers, word-occurrences in author-assigned keywords and in all analyzed articles.

Deductive Content Analyses. Our findings show that 84.31 % of articles come from
the LIS subject area, while there is 15.69 % non-LIS articles that mainly come from
areas of Education or Politics.

Toumaala et al. [8] presented an interesting analysis of the social level to which the
articles refer. We adopted this analysis and found that in the analyzed set 88.24 % of

Table 3. Article classification by two different criteria

Article classification N % Ref. Serv. Rev. classification N %

Original scientific paper 12 11.76 Conceptual paper 39 38.24
Scientific review 34 33.33 General review 34 33.33
Preliminary report 0 0.00 Case study 17 16.67
Professional paper 51 50.00 Research paper 9 8.82
Professional review 5 4.90 Viewpoint 3 2.94

Technical paper 0 0.00
Literature review 0 0.00

Total 102 100.00 Total 102 100.00

Table 4. Density of keywords with highest word-occurrence values

All papers Papers with auth.
kw.

Density of auth. kw.

Word % Word % Word %

Information 2.61 Information 2.85 Information 11.90
Literacy 1.46 Literacy 1.31 Literacy 11.25
Students 1.05 Students 1.01 Critical 9.65
Critical 0.87 Critical 0.96 Learning 2.89
Library 0.81 Library 0.88 Pedagogy 2.89
Research 0.67 Research 0.60 Instruction 2.57
Learning 0.49 Learning 0.54 Theory 1.61
Education 0.49 Social 0.50 Political 1.61
Social 0.45 Education 0.47 Librarianship 0.97
Librarians 0.42 Librarians 0.42 Library 0.97
Knowledge 0.38 Libraries 0.36 Thinking 0.97
Libraries 0.36 Political 0.36 Google 0.97
Instruction 0.28 Theory 0.34 Open 0.97
Academic 0.27 Academic 0.32 Science 0.97
Work 0.26 Faculty 0.32 Social 0.97
N = 34807 N = 16238 N = 141
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articles pertain to the organizational social level, while a smaller number refers to the
societal (7.84 %) and individual levels (3.92 %).

Only 12.75 % of contributions are empirical, and all of them employ descriptive
qualitative analyses using surveys, content or discourse analysis as their research
strategies. The rest of non-empirical articles are mostly conceptual (56.18 %) while
25.84 % give methodical insights and 17.98 % report on current theoretical under-
standings in the field.

4 Discussion

From the data we can see that the consistency of publication fluctuates between low
and high periods of productivity, while the general productivity of the field is lower
than it is common according to calculations of the expected number of articles. The
bulk of the activity in the field is a result of a high number of articles that refer to the
concept, which poses the question whether this recognition of the concept’s value
corresponds with actual engagement in CIL research and practice. Furthermore, there is
a small number of constant contributors to the field and indications that the field is
growing rather slowly. Although it has been 20 years the subfield has not achieved the
state of exponential growth. These issues might be addressed if interested authors
would gather around a place of publication, like an international peer-reviewed journal
thematically oriented exclusively on CIL. Although journals with similar scope exist,
the data shows their influence on the CIL field has still not been established. In addition
to that, a smaller number of conference papers in the analyzed set points to the
opportunity to organize more events that would stimulate engagement and the com-
munication of knowledge and experiences from CIL based research and practice, but
that could also create a space where the criterion of applicability would not inhibit
public presentation and reporting on theoretical issues in (C)IL.

Articles are mostly published by a single American author and most of them
contribute with only one article to the field. This dominance implies that more reports
are needed that come from diverse (for example European, Asian) educational and
socio-political contexts.

On a similar note about diversity we point out that 88.24 % of articles pertain to an
organizational setting (mainly libraries) and 84.31 % of articles come from LIS. Fur-
thermore, several variations of keywords referring to libraries exist in the top 15 of
analyzed word-occurrences and professional papers are the most common type of
contributions in the subfield. In his recent book, Whitworth [9] has pointed out the need
to go beyond the library (and library instruction) to investigate different outlooks on (C)
IL issues. As Whitworth has warned, we agree that authors writing in the CIL subfield
should be aware not to contribute to the “institutionalisation of a monologic view of the
subject” [9].

The last point of our discussion refers to practice oriented contributions in the
analyzed set. Although there is only a moderate count of methodical papers it is
necessary to consider that conceptual papers also give suggestions with regard to
applying CIL in practice. The prevalence of research papers and case studies shows that
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the subfield would benefit from more such studies which test the developed hypotheses
in conceptual papers.

5 Conclusion

A growing number of CIL contributions appeared after the year 2006 when James
Elmborg published his nowadays highly cited article on the implications of critical
perspectives for IL instructional practices. Even though the number of CIL contribu-
tions has grown with the passage of time we have shown that the general author and
journal productivity on CIL is lower than expected. The data also points to a twofold
issue of diversity in the field. On one hand, there is a lack of non-American contributors
and perspectives on CIL theory, research and practice. On the other, most of the
analyzed articles are focused on libraries and library instruction which points to the
need to consider different outlooks on CIL. The current data shows that CIL functions
more like a subset of contributions then a coherent subfield of IL. Still, further research
is needed to understand the nature of IL’s criticality and in what ways it has been
intertwined with critical theory and pedagogy over the years starting from the 1970s
when the concept was formed. Inductive thematic analysis of both CIL and other
variations of understanding IL’s criticality are needed because they will show their
theoretical origin, since being critical (of information, society, reality; a reflective type
of judgement or analysis) is not a novelty in IL conceptualizations.

For some time, IL literature has been showing an inclination to become a theory of
education and the data shows it is time to move out of the safe-zone of librarian-
ship. A theoretical appreciation of such an IL will move the theory towards its
adulthood and give it strength through self-awareness to impose its centrality in edu-
cational policy. We believe that the next big issue in (C)IL has to be the resolution
whether to treat IL as a critical theory of education is a pretence or its future.
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of Information Literacy Relate to Existing Models?

Jessica Elmore(✉)

University of Sheffield, Sheffield, UK
jrelmore2@sheffield.ac.uk

Abstract. In this paper the researcher discusses the findings of a small research
project which explored the information literacy experiences of five home
educating families and shows how these findings can be related to existing
research on information literacy. The research was constructivist with a grounded
approach to data analysis and involved in-depth interviews with family groups.
This paper suggests that models of information literacy that focus on the situated
and the transformative have resonance for the experiences of home educating
families.

Keywords: Information literacy · Information practices · Home education

1 Introduction

Home education in the United Kingdom is a growing phenomenon [1] and is a
potentially interesting information literacy landscape to explore as research from an
educational perspective suggests that it offers different information experiences from
school based learning [2]. Kunzman and Gaither [3] argue that home education has
much to teach us about education generally and this argument can then be extended
to information literacy. Research in this area can therefore be seen as a response to
Tuominen et al. [4] suggestion that we need to understand how information literacy
works in new environments.

2 Literature Review

This research takes the communicative approach in framing information literacy as a
social practice [4]. It follows Lloyd’s work [5] in interpreting information literacy as a
meta-practice that only exists in its particular context. This approach informs much of
the current study as it is concerned with the participants’ constructions of their infor‐
mation literacy practices in a previously underexplored landscape. Lupton and Bruce’s
[6] argument that information literacy has three perspectives: the generic (skills based);
the situated (socially constructed) and the transformative, was also useful for this work.
This third perspective contains within it the generic and situated but extends this to a
model of information literacy as a critical practice. In this way they consider information
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literacy to have the potential to empower individuals and groups and challenge existing
power relations.

Home education is legal in all of the United Kingdom and home educators have
considerable freedom particularly in relation to some other European countries [7].
In England and Wales, parents and carers have a duty to provide their children with
a suitable education but there is no indication of what this “suitable education” is,
and they do not have to register or prove that they are providing such an education
[8]. This status has been criticised [9] but is fiercely defended by many home educa‐
tors [10]. As there is no system of registration there are no reliable figures about the
number of home educated children in England and estimates vary between 45,250
and 150,000 [11]. However there is general agreement that this figure has risen
consistently since the 1970’s [3]. There is also no reliable information about the
demographics of home educators although research suggests they are a diverse group
[12]. The reasons families choose to home educate are equally numerous but include
religious or ideological reasons as well as unhappiness with the school curriculum,
bullying, and school refusal [1, 13].

There is an increasing literature on home education in the UK. However a consid‐
erable proportion of this is written by and for home educators [14–16]. Kunzman and
Gaither’s [3] systematic review of the emerging literature shows that most research is
from the United States and much of it is advocacy based with little or no large scale
quantitative research. There is then, limited research on the kinds of learning that home
educators engage in. What is known is that there is a continuum of learning styles from
a structured programme similar to that followed by schools to an education without a
timetable, curriculum or fixed outcomes [17]. The latter style is the focus of much home
education research and is often known in the UK as autonomous education. Neverthe‐
less, as Arora’s [18] research shows, many families do follow structured programmes
and so it is important not to typify all home educators as autonomous. There is however
evidence that over time families tend to move from structured to unstructured learning
[2, 19]. There is also little certainty about the educational outcomes for home educated
children. Three North American studies written from outside the home educating
community demonstrate this giving a varied picture of academic outcomes [20–22]
which suggests more complexity than the positive outcomes found by researchers closer
to home educating communities [23].

Thomas and Pattison [2] never use the term information literacy but look at home
educated families’ information practices as part of their study of informal learning. The
children are self-directed learners; “they don’t take in information they put it together…
pull it apart again.” Conversational learning and good information seeking skills play
a central role and informal learning is seen as akin to new knowledge formation. Parents
mediate knowledge but the parent-child relationship is one of co-learning as well as
apprenticeship. Thomas and Pattison [17, p. 152] argue that a community of practice
provides a useful way to understand how home educated children learn and they
conclude that “our research challenges the view of learning as a separate, definable,
deliberate activity and suggests that learning itself needs to be problematized in a very
radical manner.” This has much in common with Lloyd’s description of how workplace
information literacy challenges the neatness of formal academic models.
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Safran [24, p. 245] writes of home educating parents as a community of practice
through the “joint enterprise of educating their children, mutually engaging and devel‐
oping a shared repertoire.” She does not use concepts related to information literacy
but explores the different ways parents identify as home educators, making particular
note of how becoming a home educator is an apprenticeship and a transformative expe‐
rience. Thomas and Pattinson, and Safran both draw on Wenger’s [25] definition of a
community of practice as people with a common interest who learn together how to do
it better, with a shared identity, shared activities and shared tools. It is this definition
that is used in the discussion section of this paper.

3 Methodology and Methods

This research was intended to follow the principles of constructivist grounded theory
[26] as an inductive method that moves towards the generation of theory through a
process of coding. Charmaz’s significant break from earlier grounded theorists is her
adoption of a constructivist perspective. However the limited nature of this research
project means it should be seen as grounded analysis rather than grounded theory [27]
particularly because it was not possible to reach theoretical saturation. The researcher
then recognises her own role in the process of the “mutual shaping” of the participants’
constructions of their own information literacy practices [28]. The interview and the
research therefore become a “negotiated text” where all are involved in the “meaning
making process” [29]. The research also has an affinity with child centred [30] and
feminist research methods [31] which emphasise the importance of giving a voice to the
participants as well as adapting a reflexive stance as a researcher.

Participants were recruited through an Internet mailing list and visits to local groups.
The recruitment process was slow but reached a tipping point when an early participant
shared her positive experience of being interviewed. The home educating community
has been identified as difficult for researchers to access [3, 11] and so it represents a
considerable privilege to have gained access to these families’ lives. The research
consisted of four in-depth interviews with individual home educating mothers and their
children aged between eight and seventeen and one interview with a mother by herself.
The interviews lasted between sixty and ninety minutes. The researcher prepared ques‐
tion prompts inspired by Bruce’s questions in her seminal work [32], and each interview
moved from narrative through discussion to reflection [26]. However each interview
assumed a very different shape as the researcher and participants constructed meanings
together. The most productive question for all interviews was the concluding one; “is
there anything else you want to tell me?” The success of this question demonstrated that
some of the other questions were unsatisfactory possibly either too technical or too
tangential. This is further demonstrated by how the mother in one interview adapted and
elaborated on the researcher’s questions to help her children answer them.

The decision to interview parents and children together was a decision determined
by the ethics of working with children. However it became fundamental to shaping
research outcomes showing how families construct information literacy together. As
Barbour [33] argues, focus groups or group interviews show how knowledge is
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constructed within that group; they do not necessarily show individual subjective expe‐
rience. A different interview method would have produced different results; a child
interviewed with her family is different from a child interviewed alone [34]. The
complexities of using group interviews should not be underestimated, but as the family
rather than the individual lies at the heart of this research, it is fitting that this is mirrored
by the research method.

The interview transcripts were the texts used for analysis. The researcher followed
the process of analysis outlined by Charmaz [26] moving from initial to focused codes
and then to categories with constant comparison a significant part of the research. The
process of coding was challenging. It was difficult to leave behind the participants’
voices to move to a more theoretical level. Beyond this, negotiating a reflexive under‐
standing of the subjective and situated position of the researcher [35] in shaping the
analysis was a significant undertaking. Three major themes emerged from the analysis
and these are discussed below. The relationships between these themes are not however
fully realised in this current project.

4 Findings

4.1 Digital Minds: Central Importance of Digital Information

All the families saw computers, primarily the Internet, as central to their information
landscapes. The young people in particular saw using the Internet as so ubiquitous that
it resisted definition; “I don’t really know because I use it [the Internet] all the time.
I use it for socialising, for research; I use it for gaming, for absolutely everything”
(Eleanor). This does not mean that families did not use other information sources; more
in-depth discussion showed books were also very important; however the first associa‐
tion was between the Internet and information.

The Internet seemed in particular to mediate the home education experiences of these
families (perhaps unsurprisingly as they were recruited through a mailing list). There
was evidence that the mothers saw themselves as part of an online community of home
educators. They were all active users of the Internet; they planned, organised and shared
their experiences as home educators using a range of Internet tools. They then mediated
this knowledge to their children. The young people displayed pride in their experience
of using technology and expressed the belief that home education provided valuable
opportunities for digital learning. Mia remembered using computers at school; “we were
told to use the website and we’d just guess, click on something funny and then do
anything else.” The parents were more ambivalent in their attitudes to the Internet and
defined an interesting set of oppositions; it both saved time and wasted it, it was easy to
use but needed to be carefully taught, it provided a wealth of information but also infor‐
mation overload. Three out of the five mothers expressed concerns; Siobhan commented
“that’s the other thing if it isn’t on the Internet they can’t be bothered.”

The ubiquity of the Internet meant that the families initially found it difficult to talk
about the digital aspects of their information literacy. Emma, a mother expressed this
when talking about information seeking; “Libraries are a step back [from the Internet]
…usually it’s very difficult to find information in a library.” However within the narra‐
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tive of the interviews there was a point when most of the children started to recognise
that their use of the Internet was not natural and involved conscious strategies. All the
children even the youngest were able to talk about a range of strategies they had learnt
to employ. These strategies seemed to have been developed within the individual fami‐
lies learnt by observation and explicit teaching as well as by experimentation, as Siobhan
comments “my oldest daughter now I think is navigating the Internet in a way that I
think is as good as I can…. she’s just watched me do it lots of times and has experimented
herself”. There was then evidence that families constructed their digital literacies; “so
that for us that became the way to do it” (Joanne) and shared their practices. Within the
world of the interview the young people therefore moved to a conscious recognition of
their digital literacies.

4.2 Information Literacy in the Wild: Challenging the Skills Model

The concept of information literacy as information skills was a useful frame for the
participants and researcher in the interviews and within this discussion of skills, infor‐
mation seeking dominated. The participants drew on ideas of expertise and critical skills
to conceptualise their experiences and to demonstrate that they were information literate.
This reliance on an information skills model possibly reflects the difficulty of talking
about information literacy. This is demonstrated by the researcher re-framing her own
questions as skills-based at moments in the interviews where there was a struggle to
make meaning even though she had no intention to test the participants’ information
skills.

However each interview also saw the skills model challenged. While participants
highlighted information skills that are necessary and useful they also all drew on their
experiences of “tick[ing] boxes” (Siobhan) or “play[ing] the system” (Emma). All the
families interviewed told of information literacy experiences that were outside of this
skills approach. The concept of hidden learning; “we learn things when we don’t know
it” (Mia), was an important part of how the families conceptualised their experiences;
“you’ll think they’re doing nothing very much and suddenly they’ll come out with some‐
thing they’ve learnt from somewhere and you’ll think where have they got that from?”
(Karen).

This is seen in how the mothers discuss teaching their children; there is an emphasis
on a natural process rather than formal teaching. The young people are provided with
opportunities to be information literate rather than formally taught. With this comes a
tension between whether home education should be seen as hard work or as “nothing
much really” (Eleanor) both for the young people and for the parents. This was expressed
by Karen as “you’re constantly clutching at straws trying to find something they’ll like
and they’re interested in” which captures how the mothers seem to work hard to provide
learning opportunities that are then seen as natural. Serendipity and chance assumed an
important place in these families’ information experiences. A holistic approach to infor‐
mation practices where the emphasis was on putting things together and following on
was common across the families; “It’s made me realise that you do gather stuff from so
many different places” (Siobhan). It was clearly important for these families to construct
their experiences in this way, putting an emphasis on the holistic and the natural rather
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than on prescribed learning. Karen summarised her experiences of home education; “it
comes so natural if you carry on with it.”

These practices were seen as different from school-based information practices; “we
don’t go home we carry on through our lives” (Joanne). The information experiences
of home educating families were perceived as being like life rather than based on arti‐
ficial exercises. Learning was done in context with an interest in Harry Potter or a visit
to a museum as the catalysts for further experience. The family who followed the national
curriculum seemed to draw from school-based practices more; “I do [work] books and
if I don’t know the answer I look it up on Wikipedia and then I just put in the answer”
(Orla). But even within this family these practices were challenged: “whereas I believed
everything the school was doing and I didn’t really have an issue with the schools
suddenly I find actually that they think differently now” (Emma).

In all the families there was a strong emphasis on the child as confident and inde‐
pendent in learning and information literacy; “It’s all about really them finding out
stuff” (Karen). Both parents and children narrate experiences where the child is a confi‐
dent researcher, “pretty quickly they can work out that this isn’t right that they’re not
getting the information that they want” (Joanne); who is responsible for their own infor‐
mation needs, “the things that she’s interested in we spend hours doing” (Siobhan).
There was also recognition of an information world away from formal education. There
was an emphasis on the practical and the real whether cooking, ice-skating or dress
making. For example, Joanne expressed the importance of embodiment “she uses
expression her whole body is one big expressive thing that she uses everyday” to her
children’s information experiences. The exploration of information literacy in the wild
was strongest in the autonomous families but all emphasised literacies as a practice for
life rather than just education.

4.3 Doing It Together: The Importance of Collaborative Information Practices

Within each interview there was evidence that the young people’s information literacy
experiences were mediated by different groups; experts and families and the wider
community. This is of course only a loose classification based on five families but it
provides a frame for their experience. Experts such as teachers or tutors were the least
significant of these groups. The two young people who were studying post sixteen had
moved to college and those who had studied or were planning to study GCSE’s were
likely to use tutors. The role of the tutors however seemed to be to tick the boxes and
they were not given a significant role within the interviews.

The mother was the main home educator in all these families and fathers played an
interesting role, often seeming to act as a bridge between the outside world of the expert
or tutor and the internal family information literacy practices. The father draws on a
different body of knowledge from outside the home and brings this back to the family.
Karen commented “when I don’t know I used to say ask daddy because he knows a lot
more or if we’re in the house it’s let’s look it up, I don’t know the answer”. The role of
the mother in the family’s information practices was far more ambiguous and often
seemed to be obscured and downplayed. She is not undervalued; her role is in the back‐
ground. She creates opportunities and facilitates rather than leads. There is an emphasis
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on partnership “we’ll see how that goes, we’ll get on with that now” (Emma) or as
mentioned above on the child as the leader. This is exemplified by two children reacting
with humour at the idea that their mother could help them with their work. However the
mother does mediate her children’s information experiences. One manifestation of this
was around issues of control, censorship and privacy. This part of the discussion was
sometimes framed with humour, possibly signifying an underlying tension. While atti‐
tudes varied from no censorship through to a concern for age-appropriate material, all
the families discussed similar practices, particularly in terms of digital technology.
Proximity was an essential feature of Internet use while the children were young: “till
you were about fourteen you sat down in the room with us so we could have some idea
of what she was doing” (Sarah). There was a move away from these shared practices to
more privacy as young people got older and the mother’s role was renegotiated.

As mentioned above siblings also mediate information for each other. This involves
working together, sharing knowledge and teaching each other. This was viewed posi‐
tively by the young people: “I like it especially when we have help from each other”
(Mia). For many of the young people other figures such as aunts, uncles, grandparents
or family friends played an important role. Different families have different practices
but their information literacy is inherently social.

Beyond the family, participants talk about their information practices as part of a
home educating community or communities. However while the children learn from
each other; “they’ve got you know things that they’ll tell them and show them. It’s really
good then, different levels, ages, experiences” (Karen) and socialise together, their rela‐
tionships were not demonstrably significant in terms of information literacy. The home
education community was more significant for the mothers in person and online. There
was evidence of a strong community; “I think I’ve just I’ve realised how much I draw
on it recently and it’s…like do you choose to be part of it or not” (Siobhan) with evidence
of apprenticeship; “a home edder told me when I first started” (Karen). The mothers
also sought out those who shared the same philosophical position “you need to find out
who thinks like you” (Emma) and discussed how they had been changed by home
educating; “so yeah for me I’ve changed completely and I love it” (Joanne).

There is also evidence within the interviews of a collaborative meaning making
process where the interviewer and the participants construct their understanding of
information literacy together. In this way within the interview Eleanor moves from
seeing herself as independent in her information literacies to recognising the significance
of others; “pretty much by myself… My granddad, that’s a good point my granddad
actually is a big figure”.

5 Discussion

5.1 Information Skills Model Versus Holistic and Potentially Transformative
Information Practices

There is a powerful narrative within existing research that home educated children are
independent learners adept at handling information [2, 14, 16]. The young people in
these interviews have similar constructions of themselves as confident and information
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literate. However this was not a stable construction. On reflection they expressed more
uncertainty and talked about their difficulties as well as recognising the collaborative
nature of their learning and information use. The interviews therefore became a place
where the children could reflect on their information literacy.

Lupton and Bruce’s [6] GeST model of information literacy offers one way to inter‐
pret information literacy in the context of home educating families. In this way the young
people move from seeing information literacy as natural to recognising the skills they
use to finally feeling that their information literacy is collaborative. There was then
evidence that information literacies were socially constructed both within each family
and within the home educating community. This sense of information literacy as socially
constructed was however difficult to express and the skills model was also useful as a
way to frame their experiences.

The third and outer layer of Lupton and Bruce’s model is the transformative, and
this potentially also provides a way to view these home educating families’ information
literacies. There was a tendency for the home educators in this study to favourably
contrast their information literacy practices to school practices. This approach could be
framed as a challenge to the orthodoxy of information literacy in education. We can see
this played out if we look at the role of gender in these families; the mothers are respon‐
sible for the hidden holistic information literacy while the fathers are responsible for the
more knowledge-based strand. This is an area that would merit further research as this
is only a tentative finding.

5.2 Communities of Practice as Way to Understand Home Educating Families’
Information Literacies

Lloyd [5] uses communities of practice to understand workplace information literacy
and this study suggests that they are equally resonant for home educating families. There
was evidence that both individual families and the home educating mothers could be
seen as communities of practice. Identifying the families as a community of practice can
help us to understand information literacy in the context of home education. The families
are involved in the joint enterprise of learning and the families all shared agreed ways
of working established over time, whether this was how to search on the Internet or how
to choose a book to read. This potentially helps us understand the ambiguity of mothers
as teachers and not teachers by showing how the information literacy relationship is co-
learning as well as an apprenticeship. The concept of the family as a community of
practice can also help us understand how home educating mothers control and mediate
information for their children. This is exemplified by the two oldest children in the study
who as they got older moved outside their families’ community of practice. Equally if
we see the mothers as part of their own community of practice we can understand their
information literacy in the context of them learning how to be home educators. The
mothers engage in a range of shared information practices developing a strong identity
as “home edders” and seeing the act of home educating as transformative. This trans‐
formation includes a measurable difference in their interactions with information
through the process of educating their children.
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6 Conclusion

The research provides rich detail about the information literacy experiences of these
particular families but its findings are clearly local and limited. Nevertheless it is an
exploration of information literacy experiences in a previously unstudied domain and
makes parallels between the experiences of these families and existing concepts of
information literacy. It can be therefore be seen to add to our understanding of infor‐
mation literacy as a sociocultural practice and to offer findings that may resonate with
home educating families. It also suggests that further information literacy research with
home educating families would be beneficial.
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Abstract. The specialized field of history of photography (HP) is continu‐
ally evolving, and its capability to use an historical image as explanatory lens,
challenges students navigating the scholarly literature, with implications for
information literacy and scholarly communication. How is HP constructed,
or mediated via different disciplinary perspectives? Within the domain of
visual studies, finding the best way to introduce users to the disciplinary
cultures that animate HP is imperative for helping them appreciate the
complexity and influence on scholarly communication within the wider scope
of visual studies and literacy. Too often the first recourse is fine arts litera‐
ture and not the richly layered literature appearing in other disciplines—there‐
fore this diagrammatic, and graphical presentation is proposed to inform their
information needs and strategies. Predicated upon a definitional conceptual
model of disciplinary culture and disciplinary formation informing informa‐
tion literacy, this presentation can be applicable to other humanities discipli‐
nary instruction.

Keywords: Disciplines · History of photography · Interdisciplinary ·
Multidisciplinary · Visual literacy/studies

1 Introduction

Users intent on searching and triaging pertinent research in visual studies, specifically
history of photography, find a plethora of research transcending the perceived bounda‐
ries of historical photography; if directed to known sources for art history, they lose
sight of the wider, richer research originating from disciplinarily-based sources. This
discussion brings together concern for visual literacy in HP via various possible disci‐
plinary configurations producing HP. Instead of thinking within the boundaries of art
history, the user is invited to embrace broader, richer approaches to visual literacy.
Recently, history of art and visual studies, as two contending domains of knowledge,
have locked horns generating a nexus of intellectually enterprising and innovative
perspectives on the visual, whether considered fine art or the mundane. This intellectual
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confluence produces a spectrum of disciplinary approaches to HP. Its richness can
expressed as (Fig. 1).

Fig. 1. Competing/interpenetrating domains

Both fields are in contention, yet complementary, interpenetrating respective domains.
HP and its literature flow from both, incorporating other disciplinary alignments.

2 History of Photography, a Disciplinary Enigma for Visual
Literacy?

What is HP? Is it an aesthetic and mediating force through which artistic subjects and
aesthetic concerns are pursued or, is it a medium through which the past may be explored
in all its rich variety? [1] HP is many things, a filter through which one perceives the
world, either aesthetically or by which one explores and interprets phenomena. Too often
students and researchers refer to well-known databases – Bibliography of the History of
Art - BHA/RILA, Art Index, or Art Bibliographies Modern, to access their information
needs. Users need to appreciate how knowledge is packaged via various disciplines to
better navigate and appropriate scholarship. Awareness of disciplinary cultures and how
they package knowledge is instrumental to more nuanced literacy open to configurations
of disciplines, sub-disciplines, or multi-disciplines. Nowhere is this nuanced more than
HP, as it emanates from art history and visual studies.

Among discrete fields within the humanities, HP is usually identified with art
history. Like older established fields in art history such as painting and sculpture,
photography has emerged to occupy a position in art history as a legitimate field of
scholarly endeavor [2]. Since the middle of the 1980’s photography has become a
vibrant and compelling object for investigation among art historians, especially among
other scholars intent upon understanding photography as a phenomenon as well as a
process, focusing the aesthetic and the documentary [3]. Social historians, espe‐
cially, are among those interested in using photography to understand the past, espe‐
cially photographs as evidential documentation, offering valuable approaches to
appropriating the past. Whether human events or inanimate objects, historical photo‐
graphs constitute an open window, capable of utilizing photography as another
approach in their methodological toolbox [4]. Often the aesthetic and the use of
photographic evidence meld to enrich the history of photography as a field.

Since its inception in the early 19th century, HP emphasized aesthetics and the
nature of the photographic process, focusing on theoretical achievements as well as

Prismatic Realities: Multidisciplinary and Interdisciplinary 601



key figures [5, 6]. Gaining ground in the 1970s and accelerating since the mid-1980s,
HP is recognized by the College Art Association as a bone fide scholarly field [7, 8],
and historians have laid the foundational narrative [9]. Major theoretical insights,
protean subjects and epistemologies can be examined via various disciplinary
approaches to situate photography within a historical context [10].

As an object of research or as a filter of past phenomena, photography is medi‐
ated [11]. The photograph represents a nearly protean resource, when used in histor‐
ical research, and provides as many epistemological concerns and problems as effec‐
tive and valuable insights into the past [12]. Discussions abound concerning the use
of photography, specifically, the photograph by historians attempting to understand
past phenomena [13], fixing most methodological discussion when visual phenomena
is central or complements historical research techniques. As these epistemological
discussions undergird this field, it assumes a richer dimension where theoretical,
methodological importation from other disciplinary traditions meld, creating a
vibrant specialization. Transcending art history, HP is informed by other discipli‐
nary insights, furthering the field’s capacity to incorporate diverse perspectives.
[14, 15]. For this reason, users need to mesh their information needs via an appreci‐
ation for disciplinary cultures, casting their inquiries beyond the art historical to
capture rich scholarship.

3 Disciplinary Morphologies and Information/Visual Literacy

Introducing users to disciplines and their respective approaches to research sensitizes
them to different approaches to research. Different disciplinary approaches influence the
object of research, influencing what the user may find among disciplines focusing on
that object. Methodologies prescribed by different disciplinary configurations affect
research, conventions of writing, and nomenclature. A disciplinary approach may
enhance or detract from the effectiveness of their own research. For visual literacy,
disciplinary configurations become a lens through which the user may see/discover new
knowledge amongst disciplinary morphologies (See Fig. 2).

Acknowledging that there may be more than one disciplinary approach informs
information/visual literacy [17]. Depending upon the intellectual context of the subject
being investigated, photography, or the photograph as historical artifact, assumes a
multi-layered, definitional ambivalent position within historical scholarship and offers
critical insight, deploying theoretical, innovative, and effective techniques borrowed
from other disciplinary traditions and orientations. History of photography can be
displayed schematically as a field of specialization open to intellectual latitude and
methodological flexibility (Fig. 3).
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Fig. 2. Typology of disciplinary morphologies [16]

Fig. 3. Representative composition of HP

Art historical narrative has encompassed other approaches emanating from historical
scholarship, embracing literary and philosophical insights and perspectives from such
sub-disciplines as visual anthropology and visual sociology. For the user, it constitutes
an intellectually dynamic field of inquiry. As fluid as historical treatments of photog‐
raphy may be, other disciplinary permutations and insights, or methodological impor‐
tations do conform to critical approaches generally honed by accepted historical practice
[18, 19]. Whether interdisciplinary or multidisciplinary, judicious historical analysis,
narrative, and use of primary sources animates historical studies of photography.
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4 Bringing Users to Disciplinary Cultures, or the Prismatic Effect
on Information/Visual Literacy

Users should appreciate how disciplines form and how they adhere to methodologies,
theories, and/or protocols specific to them. This paper uses the following working defi‐
nition: “Visual literacy refers to the ability to “read” an image, much like the way we
“read” language. This form of literacy requires an awareness of “visual rhetoric”— the
ways that visual images communicate meaning. Visual rhetoric does not only include
specific concepts of design or aesthetic theory. It also describes how images reflect,
communicate, and even shape cultural meaning. Visual literacy involves all the
processes of knowing and responding to visual images as well as the ideas that inform
the construction or manipulation of cultural images,” together with appreciation for
disciplinary, the full richness of scholarship enables users to better articulate their needs
and produce efficacious research [20].

5 General Process for Users Retrieving Articles with Awareness of
Disciplinary Approaches

For this discussion three databases are used: ArtbibliographiesModern identifiable as
an art history and photography source, Web of Science, a general database, and America:
History and Life, a specialized history oriented utility that can be triaged and analyzed.
Target years are 1984–2014 and randomly selected popular subjects are used to examine
a spectrum of possible illustrations in HP necessary to understand the characteristics of
HP among databases: Art or Aesthetic, Social or Society, Urban or City, War or Military,
Gender or Women.

(A) Users are directed to a conceptual and definitional model of disciplinary formation
which animates analysis of information gathered from specific databases crossing
a number of disciplinary formations and informed by analysis of disciplinary
formation.

(B) Disciplinary characteristics of HP within visual literacy/studies, explores intellec‐
tual structure within scholarly communication, and includes other disciplinary
influences within the contextualized nature of disciplinary cultures, since the field
is multidisciplinary and interdisciplinary. Characteristics are then identified for
disciplinary alignments, such as anthropology geography, history, sociology, as
well as art historical, literary, or philosophical fields, and sub-disciplinary forma‐
tions as visual anthropology or visual sociology.

(C) Diagrammatic and graphical illustrations elucidate visual studies/literacy via HP,
helping students understand the nature of the aesthetic frame through which
photography may be analyzed is transcended or complemented via other discipli‐
nary influences.

(D) Complementing disciplinary cultures, the flagship journal History of Photography
serves as an intellectual frame for analysis of other journals not identified with
photography revealing heretofore innovative research crossing many disciplines,
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methodologies, and techniques, exploding the art historical perspective, and
embracing other traditions and disciplinary influences, highlighting the need for
awareness of disciplinary differences for visual literacy.

Result: Users are effectively sensitized to the larger spectrum of disciplinary formations
animating HP, in turn, animating visual studies, and visual history.

Searching for articles in HP requires moving among different general and specialized
databases. Users become aware of different disciplinary methodologies, techniques,
theories, employed by disciplinary formations (Fig. 4).

Fig. 4. Possible disciplinary tools of analysis

Users learn to appreciate myriad disciplinary approaches–deployment of these tools,
affects the phenomena, producing disciplinarily-based results, and the rich intellectual
constellations affecting visual studies and HP.

Different databases yield different results using these keywords among peer-
reviewed disciplinary-based journals (Figs. 5 and 6).

Fig. 5. Comparison of database keyword yields

Larger or smaller numbers of entries are retrieved—but, disciplinary alignments may
vary greatly, offering a richer spectrum of historical research. Critical is the similarity
in keywords recognized by each database, yielding different results due to disciplinary
definitions that may not correspond across the disciplines. Journals privilege different
approaches, methodologies, theories, and techniques which affect HP as the object of
research–the user assumes responsibility for comprehending the diversity of scholarship
informing HP.
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Fig. 6. Database yields for selective keyword terms

Informed by importation of theories, methodological innovations, and techniques in
HD forms a confluence of multidisciplinary, if not interdisciplinary, activity beyond
well-delineated boundaries of art historical practice. Journals in art history or photog‐
raphy are oriented by aesthetically-driven examination, but social contextualization
broadens research. Sexuality, or ethnicity, poverty, or industrialization, may meld with
concerns for urban or economic or political issues. Epistemological originality, comple‐
mented by historically grounded interpretive analysis, assumes greater influence, espe‐
cially within visual studies [21, 22].

Users may find multidisciplinary or interdisciplinary journals like American
Quarterly, and Journal of Popular Culture that focus photography within the context
of emerging theoretical and methodological interpretations evident in popular
cultural studies. Also appearing are anthropological or sociological theoretical tech‐
niques applied to these studies in multidisciplinary journals, where several discipli‐
nary orientations may examine photography. Animating this literature are concerns
for historiographical analysis, situating primary sources with photographic evidence.
Theoretical discussion of the problematic nature of photography as a guide to the
past is left to the more theoretical and historiographical oriented methodological
articles that are found in Visual Resources, and Rethinking History. Generally, these
discussions are contained within the pages of multidisciplinary journals, where the
concerns for theoretical innovation and methodological approaches are explored.

Using Web of Science disciplinary categories further illustrates the process. The user
navigates among these disciplinary cultures exploring myriad approaches–one possible
approach or tool among other disciplinary options may influence, amplify, or even distort
the object of research. Epistemologically rich, understanding disciplinary orientation
informs the users’ research process (Table 1).

Users learn that different disciplinary formations exert influence on the object of
research by using methods, theoretical approaches, technical tools like statistics, or socio‐
logical modeling. Using any disciplinary approach affects what the user finds, therefore by
reading articles in different disciplines, the constellation of disciplinary morphologies of
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different nomenclature, results, etc. becomes apparent—this prismatic affect situates visual
studies and history of photography within non-art history scholarship.

Table 1. Disciplinary categories and author’s illustrative examples of disciplinary influences

Heading level Example

ART Primarily aesthetically focused

HISTORY Historical narrative & historiographical, primary
sources

HUMANITIES MULTIDISCI‐
PLINARY

Diverse approaches, i.e. literary, semiotics, etc.

LITERATURE Literary theory & text/visual linkages

ARCHAEOLOGY Visual & historical interpretation, & mediation of
evidence focused

HISTORY PHILOSOPHY OF
SCIENCE

Visual representation & of scientific research and
communication

ANTHROPOLOGY Visual interpretation & mediation of culture
systems, ethnographic evidence

ARCHITECTURE Interpretative, theory & architectural representation
of built environments

CULTURAL STUDIES Synthetic methodologies & interdisciplinary

AREA STUDIES Multidisciplinary & region or country focused

FILM RADIO TELEVISION Historical, media studies of cultural products &
theoretical

LITERATURE ROMANCE Literary theory & literary analysis

PHILOSOPHY Aesthetics & analytical

ASIAN STUDIES Multidisciplinary, aesthetics, & historical

COMMUNICATION Media analysis, representation, & theoretical

HISTORY OF SOCIAL
SCIENCES

Scientific communication analysis

FOLKLORE Visual & ethnographic representation

GEOGRAPHY Spatial & historical analysis

SOCIAL SCIENCES INTER‐
DISCIPLINARY

Synthetic approaches & problem-focused

SOCIOLOGY Modeling, statistical analysis, & theory
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6 Through the Looking Glass, or History of Photography as Lens

As contrast, the journal History of Photography reflects professional scholarly
perspectives for historians of photography. As official disciplinary organ, “History
of Photography is an international quarterly devoted to the history, practice and
theory of photography. It intends to address all aspects of the medium, treating the
processes, circulation, functions, and reception of photography in all its aspects,
including documentary, popular and polemical work as well as fine art photog‐
raphy. The goal of the journal is to be inclusive and interdisciplinary in nature,
welcoming all scholarly approaches, whether archival, historical, and art historical,
anthropological, sociological or theoretical. It is intended also to embrace world
photography, ranging from Europe and the Americas to the Far East” [23] (Fig. 7).

Fig. 7. History of Photography’s illustrative subject emphasis

Since History of Photography privileges the aesthetic, users need to understand that
for such topics as war and mass media, representation of other cultures, studies of medi‐
ation and sexuality and gender, criminality or, poverty, they need to broaden their
thinking and consider other disciplinary perspectives. Because photography’s protean
nature remains truthful to representation of the research subject historians are turning
to the photograph and photography as both subject and process. Although the profes‐
sional scholarly journal History of Photography is a natural home for this specialization,
scholarship is found outside art history publications complementing the journal History
of Photograph; ubiquitous as photography is, its history is equally spread among the
disciplines and their respective journals.

7 Concluding Observations

Exposure to a conceptual and definitional model of disciplinarity, exposes users to multi-
disciplinarities and inter-disciplinarities for HP, visual studies/learning. Diagrammatic and
graphical illustrations serve to elucidate visual studies/literacy via HP, helping users

608 J.-P.V.M. Hérubel



understand the nature of the aesthetic frame through which photography may be analyzed
is transcended or complemented, via other disciplinary influences, further sensitizing users
to disciplinary cultures. Using illustrative examples gathered from specific databases
crossing a number of disciplinary formations and informed by historiographical analysis
of disciplinary formation explores the intellectual structure within scholarly communica‐
tion. Users discern identifiable characteristics for disciplinary alignments, such as anthro‐
pology geography, history, sociology, as well as art historical, literary, or philosophical
fields, and sub-disciplinary formations as visual anthropology or visual sociology. This
approach reveals innovative research and disciplinary synergies and emerging fields
crossing many disciplines, methodologies, and techniques, exploding the art historical
perspective, and embracing other traditions and disciplinary influences, highlighting the
need for awareness of disciplinary differences for visual literacy.
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Abstract. The paper shares the early stages of doctoral research; discussing the
research questions, methods and pilot study findings. The full research will be a
longitudinal case study of three community ESOL classes in England. ESOL
learners are adult migrants who are learning English and are typically very
different from the higher education student who is the focus of much information
literacy research. The paper discusses the challenges of the pilot study and looks
forward to the full data collection which will use a range of participatory methods.

Keywords: Information literacy · ESOL · Adult education · Participatory
methods · Language learning

1 Introduction and Background

There has been little previous research on information literacy in the context of the ESOL
classroom in the United Kingdom or more generally on information literacy and lower
level language learning. The study is informed by existing research that suggests that
there is a relationship between language learning and information literacy [1, 2] as well
as research that looks at the information literacy practices of immigrants and more
widely at their information behaviour which suggest that social exclusion can be seen
as an information problem [3], transferring information practices is a significant issue
[4], and that there is an association between immigrants and information poverty [5].

ESOL learners are adults living in the UK who are learning English as part of adult
basic skills provision. They are heterogenous but it is possible to see them as potentially
disadvantaged by several measures: they are immigrants and they are more likely to be
women, BME (black, minority or ethnic), underqualified, and unde-employed or unem‐
ployed [6]. There is ESOL research in digital literacy [7], on the ESOL classroom as a
significant information site [8], and on ESOL learners as potentially experiencing infor‐
mation poverty [9]. However the concept of information literacy has gained little
currency within ESOL or community learning more widely.

The research is framed by an understanding of information literacy as a social prac‐
tice and is interpretive and emergent. The findings of this research are likely to be
particular rather than generalisable and the researcher will take a reflexive approach to
give her research rigour [10]. The initial research questions ask: what is the relationship
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between the development of English language capabilities and information literacy; how
are participants interacting with information at the start and end of their studies; and
what impact do the changes in participants’ information literacy have on their everyday
lives. The aim of the pilot study was to explore how far rich data could be collected
about the information experiences of learners with limited English, sensitise the
researcher, and collect initial ideas from participants to shape the research.

2 Research Methods

The full research is a case study of three community ESOL classes over the academic
year 2015/16. The researcher plans to use constructivist grounded theory [11] as a
method of analysis rather than a methodology. The research will use a range of methods,
negotiated with participants, which are intended to be participatory [12], capture holistic
experience and support participants with limited English to express themselves.

ESOL learners can be seen as a challenging group to research. Firstly there are
important questions around the relative privilege of the researcher and her difference
from the participants [13, 14]. Secondly the participants have limited proficiency in
English. In this project the researcher will conduct her research in English rather than
use interpreters. This means the research will exclude those who are at the very early
stages of learning English. However participants may welcome the opportunity to prac‐
tice their English and within the context of the ESOL classroom they are familiar with
working to express themselves in English [15].

Visual methods are an integral part of ESOL teaching and offer a useful way to
communicate with ESOL learners. There is also a growing body of information literacy
and information behaviour research that uses visual methods [16–18]. At the simplest
level, this research will involve photo elicitation as part of focus groups but this may be
extended to using techniques such as photo voice, drawing or mapping. The researcher
notes that visual methods have the potential to be participatory as part of an overall
research design such as photo voice [19] but that this is not an inherent quality.

An early stage of the research includes one-to-one semi-structured interviews with
ESOL teachers and managers. It is also planned to carry out one-to-one longitudinal
interviews with the ESOL learners over the course of the academic year. The frequency
and design of these interviews will be negotiated with the individual learners and may
include, for example, the participants keeping journals and the researcher accompanying
participants on visits. In this research, interviews are seen as a practice and this is guided
by Holstein and Gubrium’s [20] writing on the active interview. In this way the
researcher and the participants construct meaning with the interview as a negotiated text.

Within this research, focus groups and group interviews are seen as a way to explore
interaction and knowledge formation rather than as a way to canvass opinion. A focus
group is planned as an initial and final activity for the ESOL classes in combination with
group interviews as negotiated with the learners. Focus groups can be seen as more likely
to be participatory as they shift power away from the researcher and as conducive to
working with participants who lack voice as they allow for mutual support. However,
there are also difficulties in using focus groups; in particular they will not capture the
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full range of participants’ subjective experiences and so in this research they are used
together with individual interviews [21].

Classroom observation is a central technique for research in ESOL and education
more generally [22] and has also been used in information literacy research. Angrosino
[23] argues for a position of cultivated naivety and this ethnographic approach is the
starting point of conducting observation in this research. Observation is then seen as a
way to understand practice in context and build description as well as potentially over‐
come language barriers [24]. However it does not meet all the research objectives as it
does not seem to capture participants’ conceptions of and reflections on their information
literacy practices, particularly in relation to their lives outside the classroom.

3 Pilot Study

The pilot consisted of an observation of an ESOL and Art workshop, discussed below,
and two focus groups. The focus groups were held in existing volunteer-led English
conversation classes. In these groups the learners were shown a selection of picture
prompts and realia, for example, a smartphone, an ESOL class flyer and a photograph
of a library, and asked questions about their information experiences. As a final activity
the researcher introduced the concept of information literacy and discussed this in rela‐
tion to her research plans.

In both focus groups the participants ranged from beginner to upper intermediate in
their level of English and had been resident in the UK for between a few months to over
twenty years. However the groups were very different in composition. In group one there
were four participants, all women, most of whom had come to the UK for spousal
reasons, two of whom had no literacy in their first language. There were five participants
in the second group, one man and four women. Three participants were partners of PhD
students and all had a relatively high level of education.

The most significant findings of the pilot were methodological and are discussed below
but several areas of interest, albeit local and limited, emerged. The diversity of the partic‐
ipants’ information experiences was the most significant finding. In group one, they told
stories of finding it difficult to get information about how to find a job, join the library or
visit the doctor, while the second group challenged the researcher’s expectations by telling
more positive stories. The difference between the two groups was also reflected in the fact
that while information literacy was a new concept to all participants, the second group was
able to engage in a discussion about the proposed research. Other findings related to
diverse use of digital technologies from those who identified themselves as proficient
users to those with very limited confidence. Language and literacy were significant
barriers to the use of digital technologies, with video and VOIP the most used applica‐
tions. All the participants discussed the importance of people to find and share informa‐
tion. For group one, family assumed a central importance, while for the second group,
friends were more significant. For both groups interactions with people from the same
community who spoke the same language were significant. Finally the participants
discussed keeping in touch with “home” countries; participants found and shared infor‐
mation in variety of ways but within the context of these groups this seemed unproblematic.
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The observation took place in an ESOL class where a print-making activity was
taking place. A narrative account was written after the observation and this was used as
the basis for analysis. The researcher occupied an ambiguous role: she was welcomed
as an invited guest but also performed as a quasi-teacher. The findings from the obser‐
vation were very limited but showed the complexity of the ESOL classroom; it was not
just a site of cognitive learning but a place of intimate relationships where the visual,
tactile and affective were important.

4 Discussion and Conclusion

In practical terms, the pilot showed that learners with pre-intermediate English or above
could, with appropriate support, meaningfully discuss their information experiences,
and that observation and focus groups were potentially useful methods. However it also
demonstrated that more sustained research relationships would be needed. In the focus
groups there was little discussion of the participants’ information literacy as opposed to
their information experiences. Information literacy was a new concept for all the partic‐
ipants and a single encounter did not enable the participants to engage with the concept
in a meaningful manner. The participants were well disposed to the researcher as an
individual but did not show a significant level of engagement with the research. Substan‐
tial efforts will need to be made during the main period of data collection if the partic‐
ipants are to become co-researchers in any meaningful sense [12]. The complexity of
the role of the researcher was clearly shown in the pilot. There were important differences
between her and the participants in terms of ethnicity, religion, citizenship and linguistic
capital. This can be seen in terms of the challenges of outsider research, however, as
Bridges [20] suggests, this is not always a helpful distinction as both researcher and
participants have a multitude of selves. Finally the pilot problematised the proposed
method of analysis and particularly exposed the power relationships inherent in research;
during the data collection the researcher was a guest, but when alone with the collected
data there was a significant shift in power [10]. It is anticipated that the richer, fuller
data collected during the case study will in part redress this balance [11]. Nevertheless
the researcher is keen to consider the process of knowledge creation more closely and
explore how and whether this can be participatory.

The lessons from the pilot have then informed the next stage of the research in terms
of suggesting further reading but more significantly in encouraging further consideration
of how to manage the researcher’s relationship with participants in the field but also in
design, analysis and writing of the research.
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