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Preface

Introduction to New Media Pedagogy - Research Trends,
Methodological Challenges and Successful Implementations

This publication results from the international conference New Media Pedagogy -
research trends, methodological challenges and successful implementations (NMP
2022). The event was organised on 10–12 October 2022 by the Institute of Pedagogy
at the Jagiellonian University and the Department of Education, Cultural Heritage and
Tourism at the University of Macerata (Italy). The conference received the scientific
patronage of the Polish Academy of Sciences - Rome Division and was implemented
with the support of the National Agency for Academic Exchange NAWA under the M.
Bekker project (PPN/BEK/2020/1/00176).

The aim of the conference was to contribute to the global discussion on the devel-
opment directions of media pedagogy. This goal stems from the intense transformation
associated with the implementation of ICT in education, which necessitates attempts to
seek answers related to current research directions in the use of new media in schooling.
The conference therefore aimed to provide researchers from all over the world with an
insight into theways inwhich newmedia can be used effectively by stakeholders focused
on K12 education and university education (with a particular focus on the training of
future pedagogical staff).

The NMP 2022 conference prepared the following panels - thematic areas: 1.
Teacher education in the information society: a) teacher education curricula in the era
of widespread digitalisation; b) digital competences of future and current teachers; c)
the role of universities in educating staff for the digital school. 2. Digitally-enhanced
didactics: a) pedagogical innovations using ICT; b) e-learning, blended learning, crisis
e-learning; c) digital didactic means, methods and forms. 3. Digital inclusion and exclu-
sion: a) minimising the digital divide; b) enhancing digital competence across age and
social groups; c) sustainability of the information society. 4. Identity of media pedagogy:
a) theoretical foundations of media pedagogy; b) research methodology on the use of
ICT in education; c) research programmes focused on the digitalisation of education.

Substantive support in the organisation of the conference was offered by 41
experts - recognised and respected scholars dealing with the processes of digitalisation
of education. Among those invited were: Isabella Crespi - University of Macerata, Italy;
Linda Daniela - University of Latvia, Latvia; Laura Fedeli - University of Macerata,
Italy; Francisco David Guillen-Gamez - University of Cordoba, Spain; Ludvik Eger
- University of West Bohemia, Czech Republic; Viktorija Florjančič - University of
Primorska - Slovenia; Paul Flynn - University of Galway, Ireland; Raffaele Di Fuccio -
University of Foggia, Italy; Anna Gaweł - Jagiellonian University, Poland; Akhmad
Habibi - University of Jambi, Indonesia; Leen d’Haenens - KU Leuven, Belgium;
Therese Keane - Swinburne University, Australia; Janina Kostkiewicz - Jagiellonian
University, Poland; Pierpaolo Limone - University of Foggia, Italy; Ana Loureiro -
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Politécnico de Santarém/Escola Superior de Educação, Portugal; Maria Lidia Mascia
- University of Cagliari, Italy; Ford Lumban Gaol - BINUS University, Indonesia;
Anders D. Olofsson - Umeå University, Sweden; Julio Ruiz Palmer - University of
Malaga, Spain; Valentina Pennazio - University of Genoa, Italy; Maria Pietronilla
Penna - University of Cagliari, Italy; Piotr Plichta - University of Wrocław, Poland;
Katarzyna Potyrała - PedagogicalUniversity, Poland; Jacek Pyżalski -AdamMickiewicz
University, Poland; Roberta Renati - University of Cagliari, Italy; BethanyRice - Towson
University, USA; Natale Salvatore Bonfiglio - University of Cagliari, Italy; Fazilat
Siddiq - University of South-Eastern Norway, Norway; Francisco Simões - Centro de
Investigação e de Intervenção Social, Portugal; Harco Leslie Hendric Spits Warnars -
BINUS University, Indonesia; Solomon Sunday Oyelere - Luleå University of Technol-
ogy, Sweden; Agnieszka Stefaniak-Hrycko - Scientific Station of the Polish Academy
of Sciences (PAN) in Rome, Italy; Lazar Stošić - University MB, Serbia; Zofia Szarota
- WSB University, Poland; Michał Szyszka - WSB University, Poland; Arthur Tatnall
- Victoria University, Australia; Łukasz Tomczyk - Jagiellonian University, Poland;
Giusi Toto - University of Foggia, Italy; Hüseyin Uzunboylu - Near East University,
North Cyprus; Natalia Walter - Adam Mickiewicz University, Poland; Ewa Ziemba -
University of Economics in Katowice, Poland.

This book arising from the NMP 2022 conference stems from a natural need to
share research findings among the global community of media educators. Finally, after
a review process, 55 papers, prepared by 100 media educators, were selected for pre-
sentation at the event. The conference attracted researchers from: North America, South
America, Africa, Asia, Oceania and Europe. Speakers attending the NMP conference
came from 26 countries: Albania, Canada, China, Croatia, Czech Republic, Dominican
Republic, Ecuador, Greece, India, Italy, Lithuania, Macedonia, Malaysia, Morocco,
Norway, Poland, Portugal, Romania, Serbia, Slovenia, Spain, Sweden, Turkey, Uganda,
the UK and the USA. Finally, after the review process, 20 articles were selected for
publication, so the success rate was 36.36%.

At this point, sincere thanks must be given to the reviewers who contributed
significantly to the quality of the papers submitted to NMP22. A special word of
appreciation therefore goes to the fewer than sixty reviewers, representing scholars from
dozens of countries: Abdelmajid el Hajaji, Akhmad Habibi, Alessia Scarinci, Amra
Kozo, Aneta Kochanowicz, Arberore Bicaj, Armand Faganel, Boris Kožuh, Celestino
Rodríguez, Christine Liao, Christine Silva, Claudia Blanca, Gonzales, Emmanouil
Fokides, Dominika Jagielska, Filipe Moreira, Francesco Sulla, Francisco Alcantud
Marin, Francisco David Guillen Gamez, Hana Zelená, Hasan Saliu, Hubert Przybycień,
Issam Elfilali, Jan Beseda, Katarzyna Smoter, Lazar Stosic, Ljiljan Veselinović, Lucie
Rohlíková, Ludvik Eger, Maria José Loureiro, Maria Mpakatsaki, Mario Grande de
Prado, Mary Elizabeth Meier, Mauricio González Arias, Michaela Šmídová, Michał
Klichowski,Michał Szyszka,MohammadNorAfandi Ibrahim,NataliaWalter,Nektarios
Moumoutzis, Paul Flyyn, Polixeni Arapi, Rachid Boudri, Raffaele Di Fuccio, Robert
Sweeny, Roberta Renati, Rofiza Bt. Aboo Bakar, Salvatore Iuso, Salvo Bonfiglio, Selma
Smajlovic, Siri Sollied Madsen, Sławomir Trusz, Solomon Sunday, Sylwia Opozda
Suder, Urszula Szuścik, Vasil Zagorov, Verónica Martínez, Veselin Chantov, Zuzanna
Sury.
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The articles selected for publication address the range of challenges posed by the
widespread and irreversible digitalisation of the space of everyday life. The papers
included in this publication are the result of a cumulative research effort that demon-
strates what a dynamic and multifaceted discipline media pedagogy is becoming. The
NMP volume can be divided into several areas. The first series of papers is related to
digital competence. This section opens with a study by researchers from Bosnia and
Herzegovina, Amina Ðipa and Lejla Turulja, who draw attention to issues of digital
competence and higher education. The second in this group of papers, written by Sheila
García-Martín and Judit García-Martín, attempts to highlight digital competences in
teacher education in the post-COVID era using the Spanish experience as an example.
The third paper, authored by young Italian researchers from the University of Fogia,
namely Piergiorgio Guarini, Marco di Furia and Benedetta Ragni, is an attempt to struc-
ture the theoretical framework related to the formation of teacher digital competence. The
fourth article in this section, produced by Slovenian researchers Aleksander Janeš and
Andreja Klančar, is a research communication highlighting the importance of attitudes
towards new technologies among teachers representing the first educational threshold.
The series of papers of relevance to contemporary media pedagogy, which relate directly
to the functioning of modern teachers in the information society, closes with a paper by
Serbian researchers Nedeljko M. Milanović, Jelena Maksimović and Jelena Osmanović
Zajić. The section devoted to digital competence of contemporary teachers is currently
one of the most dynamically developing research areas in media pedagogy [1]. Such a
state of affairs is probably due to the experiences accumulated during the COVID-19
pandemic, which had a significant impact on the style of new media use in the school
environment and, at the same time, gave impetus to research on the level of digitalisation
of contemporary education [2].

Another section that can be distinguished from the submitted papers dealt with issues
on the intersection of media pedagogy and special pedagogy. The papers in this division
showexplicitly that newmedia are as effective ameans of bridgingdevelopmental deficits
as traditional analogue solutions [3]. The assumption of increasing the effectiveness of
activities assigned to special pedagogy through the use of ICT was presented in the
context of correcting pronunciation defects by Polish authors AnnaMichniuk andMaria
Faściszewska. They show in their paper an original solution that can be used in speech
therapy activities. The second study in this section presents the experience of Spanish
researchers Aitor Larraceleta, Luis Castejón and José Carlos Núñez, who characterise
the training of pedagogical staff focused on working with autistic children.

The third block of articles deals with the possibilities of implementing ICT in specific
didactics. This section presents new and innovative solutions that support the teaching
and learning process. The third section is also an example of activities that represent the
opportunities paradigm of media pedagogy within NMP22 [4]. This group of studies
opens with an article by Polish researcher Monika Frania, who describes the possibility
of transforming solutions known and popular in the offline sphere into cyberspace. In
her article, Frania focuses on the digital escape room. Another article, by Portuguese
researchers Sara Martins and Carlos Santos, deals with the identification of plants using
educational software. An interesting perspective on the use of new media in history
education can be found in a paper by Croatian PhD student Miljenko Hajdarovic. In



viii Preface

the following text, by Malaysian researcher Saima Khan, a data set on the use of digital
storytelling in the teaching and learning of English can be found. In turn, a research report
byEmmanouelaV. Seiradakis of theTechnicalUniversity ofCrete shows the possibilities
of using tablets in pre-school education. The next article, written by Greek researchers
Sofia-Maria Poulimenou, Polyxeni Kaimara and Ioannis Deliyannis, characterises the
possibilities of discovering the history of the city through the ludic use of edtech. In a
similar trend to the previous ones, there is also an article prepared by Joanna Sikorska
which shows the possibility of using ICT in museum education. The last paper in this
group, authored by Richard Kabiito and Karen Keifer-Boyd, an international team from
Uganda and the United States, provides an opportunity to understand what bioethics is
and how it can be exhibited through ICT. The collection of articles presented in this
section is the largest group of papers within NMP 2022 and exposes the importance and
multifaceted possibilities of contemporary edtech. The articles presented also emphasise
the role of pedagogical and andragogical innovations using the multimediality, speed
and multifaceted application of ICT.

The fourth group of articles presented under NMP2022 is related to e-learning. In the
era of the COVID and now post-COVID epidemic, teaching and learning at a distance
using ICT has undergone a dynamic change due to technical reasons, the number of
solutions supporting the process, as well as improvements in the methodology of this
form of education [5]. In this group of studies, several important research results for
media pedagogy can be highlighted.One of them is an article byCzech researcherMichal
Cerny, who draws attention to the possibilities of analysing behaviour on university e-
learning platforms. In turn, a team of Malaysian researchers, Sedigheh Moghavvemi,
Phoong SeukWai and Phoong Seuk Yen, highlight the importance of solutions based on
the increasingly popular blended learning methodology to support student development.
On the other hand, a Moroccan team comprising Abdelmounim Bouziane, Wadi Tahri
and Karima Bouziane presents in their chapter the results of a study on satisfaction with
remote education during a pandemic. All of the articles related to e-learning follow the
research work of recent months, which has emerged from the transposition of learning
from the traditional analogue space to virtual environments.

The NMP 2022 conference volume closes with two papers on the digital divide.
The first one, prepared by Plamena Zlatkova and Marchela Borisova, presents the issues
of digital competence and the digital divide through the prism of Bulgarian experts
specialising in the development of the information society. The last study, prepared
by a team of Polish researchers Łukasz Tomczyk, Joanna Wnęk-Gozdek and Katarzyna
Potyrała, draws attention to the issues of digital exclusion of seniors and the development
of geragogy.

The NMP 2022 conference undoubtedly proved to be a platform for the exchange
of research experiences, a place to discuss methodological aspects of research related to
media pedagogy, and also provided an opportunity to internationalise researchers from
dozens of countries. This conference publication is the first in a series of conferences in
this area. At the same time, in giving the study to the readers, I cordially invite them to
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participate in the next editions of NMP (more information on the conference website:
http://www.ict-education.pl/).

Łukasz Tomczyk
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The Role of Higher Education Curriculum
Quality in Fostering Digital Skills of University

Students

Amina Ðipa1(B) and Lejla Turulja2

1 Faculty of Educational Sciences, University of Sarajevo, Skenderija 72, 7100 Sarajevo, Bosnia
and Herzegovina
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2 School of Economics and Business, University of Sarajevo, Trg oslobo -denja 1, 7100 Sarajevo,

Bosnia and Herzegovina
lejla.turulja@efsa.unsa.ba

Abstract. This study aims to investigate the relationship between program cur-
riculum quality and students’ digital skills, as well as the impact of six dimensions
of digital skills on social studies students individually. A total of 148 students com-
prised the research sample. Technological or instrumental skills, communication
skills, information skills, critical skills, personal safety skills, and device safety
skills were the six dimensions of digital skills evaluated in the study. SmartPLS
4 was used to analyze data using partial least squares structural equation model-
ing (PLS-SEM). The results demonstrated that the quality of the curriculum had
a significant impact on the technological or instrumental skills, communication
skills, information skills, and critical skills of the students. It was determined,
however, that the quality of the curriculum has no significant effect on students’
personal safety skills. In addition, our findings demonstrated that the curriculum’s
quality had a positive impact on device security skills. The results suggest that
the quality of the curriculum plays an important role in shaping students’ digital
competences, and that educational programs aimed at enhancing the development
of digital skills should consider the multidimensional nature of digital skills and
the role of the curriculum in promoting digital competences.

Keywords: curriculum quality · digital skills · technological skills ·
communication skills · information skills · critical skills · personal safety skills ·
digital devices skills

1 Introduction

It is well known fact that digital technologies are integral part of everyday professional
and personal lives [1]. Given that developed digital literacy skills enables students to take
advantage of digital technologies [2], it is becoming increasingly important to act in order
to ensure the development of various aspects of students’ digital literacy skills during the
study process. Intensive technological growth significantly affects all aspect of society,
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including educational systems at all levels [3]. Higher education is not an exception,
therefore, universities have a responsibility to ensure that graduates have the skills to
make use of new technologies [4]. Digital skills are becoming increasingly important for
students to succeed academically and professionally in today’s digital age [5]. Students
must develop various competencies such as technological, communicational, critical,
and security skills in order to thrive in this digital era [6]. These competencies can be
obtained through the curricula of their educational institutions. However, the quality of
the curriculum is critical in determining the level of digital skill development of students.

The literature on the relationship between curriculum quality and digital skills of stu-
dents remains scant. Previous research has focused on analyzing the impact of individual
curriculum components on students’ digital competencies. For instance, [7], investigated
how different pedagogical aspects can support the development of students’ digital com-
petence in school, whereas [8], examined the design approach to developing digital com-
petence by integrating knowledge, skills, and attitudes across disciplines. The authors
[9], conducted a study that evaluated the basic ICT competencies of new business school
students in order to identify pedagogical aspects that could be enhanced to improve stu-
dents’ digital skills.While these studies provide valuable insights into the development of
digital skills in educational settings, a deeper comprehension of the factors that contribute
to the development of digital skills among students is required. Although some studies
have been conducted to investigate the relationship between curriculum quality and stu-
dents’ overall academic performance. However, few studies have specifically examined
the impact of program curriculum quality on individual dimensions of students’ digital
skills. Digital skills are multidimensional constructs that include technological or instru-
mental skills, communication skills, information skills, critical skills, personal security
skills, and device security skills. Hence, this study aims to fill a gap in the literature by
investigating the impact of curriculum quality on the development of each of these six
dimensions of students’ digital skills.

To achieve this goal, data were collected from 148 students enrolled in social studies
programs at a School Economics and Business and a Faculty of Pedagogy of University
of Sarajevo. The data was analyzed using the Partial Least Squares Structural Equation
Modeling (PLS-SEM) technique in SmartPLS 4. The PLS-SEM technique is a powerful
tool for testing multiple hypotheses at the same time and investigating both direct and
indirect effects of the independent variable on the dependent variable.

This study proposes two conceptual models, baseline and extendedmodel. The base-
line model focuses on the overall relationship between the program’s curriculum quality
and students’ digital skills. The baseline model assumes that the quality of the program’s
curriculum has an overall impact on students’ digital skills, without distinguishing the
impact on each specific dimension of digital skills. The extended model investigates the
relationship between the program’s curriculum quality and each of the six dimensions
of students’ digital skills. The extended model adds six separate latent variables to the
baseline model: technological or instrumental skills, communication skills, informa-
tion skills, critical skills, personal security skills, and device security skills. The model
assumes that the curriculum quality of the program has a direct impact on each of these
six dimensions of digital skills.
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The study’s findings can provide valuable insights into how higher education insti-
tutions can improve the quality of their curricula and help students develop digital skills.
Educational institutions can create more effective programs that prepare students for
success in the digital age by better understanding the relationship between curriculum
quality and the various dimensions of digital skills.

2 Literature Review

Increasing technological progress forces dramatic reassessment and conversation about
the necessary skills that will, above all, enable individuals to compete on the labor
market [10]. Recent reports [11–13] indicate on digital skills as those that contribute
to better employability. Despite the emphasis on the importance of digital skills, until
now, no consensus has been reached on the definition of digital skills. Part of the reason
for this is that even the term itself varies in different contexts, from “digital skills” to
“digital literacy”, “competence”, ability, knowledge, “understanding”. The variety of
terms reflects the fact that digital skills can refer not only to specific knowledge, but also
to a combination or different behaviours, habits, aptitudes and critical understanding [14]
For the purposes of this study, we single out the following definition, which we consider
suitable for the context of this work. According to [6] digital skills are multidimensional
construct consisting of 6 dimensions:

– Technological or instrumental skills refer to the ability to use digital technologies
such as computers, smartphones, and other electronic devices, as well as the various
software applications and tools that are available.

– Communications skills include the capacity to communicate effectively using digital
technologies, such as social media platforms, email, and instant messaging.

– Information skills include the capacity to locate, evaluate, and utilize online
information.

– Critical skills include the ability to analyze and evaluate information presented
online, including the ability to recognize bias and when information is incomplete or
deceptive.

– Personal safety skills pertain to the capacity to manage privacy and ensure personal
safety when utilizing digital technologies.

– Device security skills include the ability to protect digital devices from potential
threats like viruses and malware.

The fourth industrial revolution has a dramatic impact on labor market. Although
a significant reversal is already evident, it is expected that the changes in labor market
demands will continue or even develop rapidly in the next few decades [15]. In that
respect, the labor market today demands „transversal or „resilience skills“, namely those
skills that are resilient and applicable in various work contexts. In light of this, nowadays
employers want their workforce to be ready to work with latest and newest technologies
[16]. Higher education institutions must be aware of the above-mentioned requirements
regarding the required skills in the labor market, as well as the needs of employers,
however, there are often statements that the initial education of students (future experts
in a certain field) does not correspond to the development of skills required on the
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labor market, and the question of reconceptualizing the university curriculum is often
raised [17]. Because of that, it is important, through educational process, to act on the
development of skills that are current actual on the labor market, among others, and on
digital skills that are considered crucial for university students [18].

The constant expansion of digital technologies causes changes in the labor market,
which are reflected in the increased demand for workers with digital skills. This is
supported by the data presented in Table 1, which indicate that workers with advanced
digital skills are in high demand in today’s labor market [13].

Table 1. Job roles in increasing and decreasing demand across industries.

Increasing demand Decreasing demand

1 Data Analysts and Scientists 1 Data Entry Clerks

2 Al and Machine Learning 2 Administrative and Executive
Secretaries

3 Big Data Specialists 3 Accounting, Bookkeeping and
Payroll Clerks

4 Process Automation Specialists 4 Accountants and Auditors

5 Business Development Professionals 5 Assembly and Factory Workers

6 Digital Transformation Specialists 6 Business Services and
Administration Managers

7 Information Security Analysts 7 Client Information and Customer
Service Workers

8 Software and Application Developers 8 General and Operations Managers

Note: Adopted from World Economic forum (2020)

It is apparent from the Table 1 that digital skills are vital for the future of employ-
ment [19]. The increasing demand for digital skills in the labor market intensifies the
importance of developing students’ digital skills during university education. Identify-
ing digital skills as those that contribute to better employability of students [20], obliges
higher education systems to act adequately in the area of developing students’ digital
skills, otherwise, he becomes a waste if produces unemployable graduates [21].

In every area, including the education, to make certain progress, it is necessary to
constantly take care and invest efforts in order to ensure the quality of education. That
becomes evenmore important, ifwe take into account the fact that the quality of education
contributes to and affects labor productivity and the overall economic growth of country
[22]. Besides that, the importance of quality education is emphasized in Agenda 2030 for
Sustainable Development, where one of the goals of sustainable development (precisely
SDG 4) refers to quality of education. This underlines the importance of improving the
quality of education in order to achieve the goals of sustainable development.

Reflections on education quality issues are always necessary for all levels of edu-
cation, including higher education. Because of the importance of these issues, various
directions for the improvement of quality education can be found in the literature. An
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example of such a document is Standards and Guidlines for Quality Assurance in the
European Higher Education Area.

In context of higher education, quality can refers to diverse functions of the univer-
sity [23]. In the framework of this paper, the focus is on considering the aspect of quality
which is related to the aspects of the teaching process. In this regard, there are many
factors that determine and depend on the quality of education. The two most frequently
emphasized factors refer to the quality of the teaching staff and the quality of the cur-
riculum. The curriculum is precisely one of the key factors with the greatest effect on
the quality of education [24]. What is important to emphasize is that quality education
comprises effective and purposeful educational curriculum [25].

The increasing demands for digital skills in the labor market represent challenges for
the field of higher education, which are impossible to overcome without a quality cur-
riculum for the technological era. According to [26], the starting point when considering
a ‘quality curriculum’ cannot begin without understanding the term curriculum. Due to
its complexity, there is no unequivocal and generally accepted definition of the term cur-
riculum [27], Although, literature contains many definition about curriculum of various
authors. One author defined curriculum in terms of catalog of elaborated contents, which
are transferred to teaching through the processes of programming and planning as an
organized and active acquisition of knowledge, abilities and skills [28]. Others authors
viewed it as a phenomenonwhich includesmany dimensions of learning, including ratio-
nale, aims, content, methods, resources, time, assessment, etc.; which refers to various
levels of planning and decision-making on learning (for example, at the supra-, macro-,
meso-, micro- and nano-levels); or, international, national, local, classroom and indi-
vidual levels; and which relates to multiple representations of learning [29]. The above
mentioned definitions indicate that curriculum is a complex, multidimensional and con-
textual term that can be viewed in terms of body of contents or a learing process. What is
missing from the aforementioned definitions is the consideration of the curriculum in the
context of contemporary conditions, which implies the inclusion of digital technology
as a potential resource for enriching the curriculum. So, for the purposes of this study,
we single out the following definition, which we consider suitable for the context of this
work. According to [30], curriculum is a form of organising learning by focusing on
present-day contexts, which can be enriched by the use of information and communi-
cation digital technology. This definition, unlike the others, emphasizes that regardless
of whether curriculum is viewed as a body of contents or a learning process, it may be
supported by technologies [30], That type of curriculum envisages tasks such as digital
storytelling or electronic portfolio within which students can develop and strengthen
digital skills. Such curriucum has power to foster digital skills of students, only if it is
created and contains quality in itself. Quality curriculum must contain in itself planning
and forecasting ways to encourage digital skills, considering their importance in today’s
labor market. More precisely, it is important that the constituent elements of the cur-
riculum (teaching methods, ways of evaluating and monitoring student achievements,
learning outcomes) reflect the inclusion of fostering digital skills through curriculum.
Unafortunately, according to [31], digital skills have little integration in the university
curricula, despite the emphasized importance of these skills as those that contribute to
better employability. The previous theoretical analysis shows the establishment of the
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curriculum as one of the factors on which the quality of education depends, as well as the
increasing emphasis on digital skills in today’s labor market. Starting from the fact that
students are the future workforce who are expected to demonstrate digital skills in the
workplace, this research aims to reveal and illuminate the role of the higher education
curriculum in fostering the development of students’ digital skills.

3 Hypotheses Development

This research proposed the baseline and the extended model. The explanations of both
models and their constituent hypotheses are provided below.

3.1 Baseline Model

The baseline model suggests that the quality of a program’s curriculum has an effect
on its students’ digital skills. In practice, this means that students are more likely to
develop strong digital skills in programs with high-quality curricula than in programs
with lower-quality curricula. This model intends to contribute to theory and practice
by emphasizing the significance of the overall curriculum’s quality in shaping students’
digital skills. Fostering digital skills of students depends of quality of curriculum.Quality
curriculum is one that, among other things, ensures and supports the acquisition of digital
skills necessary for success in the digital era. The goal of this study was to examine
student perceptions about the role of curriculum in fostering their digital skills from
their experiences. Hence, based on the discussion, the following hypothesis is proposed:

H.The quality of the program’s curriculum influences the digital skills of the students.

3.2 Extended Model

The extended model expands the original hypothesis by examining the relationship
between curriculum quality and multiple dimensions of digital skills, in a way that
deconstructs the hypothesis so that, rather than observing curriculum quality as a multi-
dimensional construct, it observes the impact of its individual dimensions on students’
digital skills. By incorporating new hypotheses focusing on technology skills, com-
munication skills, information skills, critical thinking skills, personal safety skills, and
device safety skills, the proposedmodel provides a more complete understanding of how
curriculum quality can influence student outcomes in a digital environment.

In the time of COVID-19we have witnessed the importance of developing all dimen-
sions of digital skills, including, technological skills. These are the skills that students
need to use software or operate a digital device [32]. Various authors conducted research
about technological skills of students. For example, one study was conducted to explore
technological skills from various aspects, including question about what technologi-
cal skills students develop throughout their academic career. According to [33], students
believed that some areas of technological skills developedmore during higher education,
some less. As an example of those who developed more, they stated the use and selection
of appropriate digital technologies for interaction, while on the other hand, as examples
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of those who developed less, they stated solving problem situations in the digital envi-
ronment. The lack of technological skills can have a profound effect on people’s overall
life opportunities and employability [33], so it is crucial that higher education curriculum
ensure adequate support in fostering this dimension of digital skills. Communication is a
multifaceted phenomenon. Communication digital skills involve expressiveness, which
refers to ability to express feelings and reactions clearly and openly in a digital envi-
ronment. Besides that, these skills involve building and maintaining contacts, which are
preconditions for using network contacts who possess the resources necessary to facili-
tate resource mobilization. And one more important component of these skills, include
networking which refers to individuals’ ability to make online connections and contacts
for instrumental or expressive returns.

According to [34], information skills present set of abilities that enable university
students to recognize specific information need or goals; to search, evaluate, read, ana-
lyze, synthesize, and use the gathered information to accomplish the goals; as well as
to communicate the information processes and goals. Nowadays students have the pos-
sibility to access numerous sources on any subject. However, it depends on the level
of information digital skills whether the student will be able to assess the reliability of
information, as well as its value of use. That is why it is important that informational
digital skills take their position within the curriculum. In the digital age critical digital
thinking skills seem to be very important, because of the fact that people in an online
environment have possibilities to participate and create resources with various inten-
tions and competencies [32], Precisely because of this, it is important to teach students
to critically judge the content. There is data indicating that these skills contribute to
better academic achievement, improved employability, higher financial status and better
decision-making [35]. Considering the above, it is important that higher education cur-
ricula foresee ways of building students’ critical digital skills. Following the logic and
rationale of the basic hypothesis of the base model and considering the discussion, the
following hypotheses were proposed:

H1. The quality of the program’s curriculum influences the technological skills of the
students.
H2. The quality of the program’s curriculum influences the communication skills of the
students.
H3. The quality of the program’s curriculum influences the information skills of the
students.
H4. The quality of the program’s curriculum influences the critical thinking skills of the
students.
H5. The quality of the program’s curriculum influences the students’ personal security
skills.
H6. Students’ device security skills are influenced by the quality of the program’s
curriculum.

4 Methodology

This study used a quantitative research approach and a cross-sectional design, which
means that data was collected from a single point in time. A survey was used to col-
lect data from students enrolled at a School Economics and Business and a Faculty of



8 A. Ðipa and L. Turulja

Pedagogy of University of Sarajevo. The data were collected through an online survey
administered with LimeSurvey, a web-based survey application. An email containing
a formal invitation to participate in the study and a link to the survey was sent to par-
ticipants in order to solicit their participation in the study. Participants were assured
of confidentiality and made aware that participation is voluntary. The survey was con-
ducted anonymously, and no identifying information was collected. The online survey
was available for four weeks, allowing respondents to complete it at their convenience.

The questionnaire was divided into two sections. The first section collected demo-
graphic data such as gender, age, and studying program. The second section included
questions about students’ digital skills and the program’s curriculum quality. The ques-
tions were adapted from previous validated empirical research studies on digital skills
and curriculum quality. The measures used in this study were adopted from prior empir-
ical research studies that had been validated. A multidimensional scale adapted from
[36], was utilized to assess the quality of the program’s curriculum. The scale measured
students’ perceptions of the curriculum’s quality with regard to its provision, content,
instructional methods, and evaluation. A multidimensional scale adapted from [6], was
utilized to evaluate the digital skills of students. The scale measured six facets of digi-
tal competence: technological or instrumental skills, communication skills, information
skills, critical skills, personal security skills, and device security skills. For both con-
structs, a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree)
was adopted.

The survey data were analyzed using Partial Least Squares Structural EquationMod-
eling (PLS-SEM) using SmartPLS 4. PLS-SEM is an effective statistical method for
analyzing complex data sets and evaluating complex models. PLS-SEM is especially
useful for small sample sizes because it permits estimation of latent variables even when
the sample size is small. This study made use of PLS-SEM to examine direct effects of
the independent variable (quality of the program’s curriculum) on the dependent variable
(dimensions of digital skills).

5 Results

The first step of the PLS-SEM analysis is to evaluate themeasurement model’s reliability
and validity. Themeasurementmodel consists of latent variables and their corresponding
indicators. The two-step methodology for evaluating the reliability and validity of the
measurement model includes evaluating the following:

– Internal Consistency (Reliability): Internal consistency measures the correlation
between the items that measure each latent variable. In this step, we evaluate the
measurement model’s reliability by calculating the Composite Reliability (CR) coef-
ficient for each latent variable. Results in the Table 1 indicates CR values exceed the
criterion of 0.70, ranging between 0.788 and 0.882 (Table 2).

– Validity refers to the degree to which the measurement model measures the latent
variables it is intended to measure accurately. In this step, we examine the convergent
and discriminant validity of the measurement model to determine its validity.
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Table 2. Internal consistency, convergent validity, composite reliability, and AVE

Construct Items Loadings CR AVE

Curriculum Provision (PRV) STR1 0.844 0.851 0.656

STR2 0.829

STR3 0.753

Instructional Content (CNT) SAD2 0.656 0.788 0.555

SAD3 0.820

SAD4 0.750

Instructional Methods (MTH) MET1 0.815 0.869 0.625

MET2 0.802

MET3 0.794

MET4 0.749

Course Evaluation (EVL) EVA1 0.829 0.869 0.690

EVA2 0.896

EVA3 0.762

Technological Skill (TS) TEC1 0.705 0.864 0.516

TEC2 0.679

TEC3 0.836

TEC4 0.661

TEC5 0.744

TEC7 0.667

Personal Security Skill (PSS) SIG1 0.860 0.858 0.604

SIG2 0.681

SIG3 0.732

SIG4 0.822

Critical Skill (CS) KRIT1 0.781 0.882 0.603

KRIT2 0.835

KRIT3 0.840

KRIT4 0.810

KRIT5 0.586

Devices Security Skill (DSS) ZAS1 0.712 0.843 0.574

ZAS2 0.822

ZAS3 0.763

ZAS4 0.730

(continued)



10 A. Ðipa and L. Turulja

Table 2. (continued)

Construct Items Loadings CR AVE

Informational Skill (IS) INT1 0.753 0.856 0.546

INT2 0.716

INT3 0.818

INT4 0.774

INT5 0.617

Communication Skill (COM) COM1 0.681 0.865 0.620

COM2 0.905

COM3 0.848

COM4 0.690

Convergent validity measures the degree to which the items used to measure each
latent variable are interrelated. By examining the factor loadings and the average
variance extracted (AVE) values, convergence validity is evaluated. Factor loadings
represent the strength of the association between each item and the latent variable,
whereas AVE values represent the proportion of item variance that is explained by the
latent variable. A common rule of thumb is that standardized external loadings should
be 0.708 or higher, but researchers often obtain weaker external loadings (<0.70) in
social science studies, so indicators with loadings greater than 0.4 can be retained
(Hair et al., 2017). AVE values greater than 0.5 indicate sufficient convergent validity.
Given that all factor loadings are greater than 0.6 and all AVEs are greater than 0.5,
convergent validity of the measurement model can be asserted.

Discriminant validity measures the degree to which items that measure one latent
variable are distinct from those that measure other latent variables. Using the cross-
loadings and the Fornell-Larcker criterion, the discriminant validity is determined
(Hair et al., 2017). According to the Fornell-Larcker criterion, the square root of the
AVE of each construct should be greater than its highest correlation with any other
construct to confirm discriminant validity (Table 3).

Additionally, discriminant validity was confirmed by checking the HTMT criterion,
which is the ratio of the between-trait correlations to the within-trait correlations. HTMT
value above 0.90 suggests a lack of discriminant validity. Both Fornell-Larcker criterion
and HTMT ratio confirmed discriminant validity of the model (Table 4).

After confirming the measurement model’s internal consistency, convergent validity,
and discriminant validity, we can test the structural model. The purpose of the structural
model is to examine the relationships proposed by structural models. Hence, the second
step of the PLS-SEM analysis involves evaluating the structural model. In this step, we
assess the significance of the path coefficients and the relationships between the vari-
ables. Path coefficients reveal the strength and direction of the associations between
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Table 3. Discriminant validity - the Fornell-Larcker criterion (Fornell & Larcker, 1981)

CNT COM CS DSS EVL IS MTH PRV PSS TS

CNT 0.745

COM 0.206 0.787

CS 0.146 0.442 0.776

DSS 0.131 0.346 0.556 0.758

EVL 0.371 0.138 0.248 0.255 0.831

IS 0.261 0.531 0.693 0.683 0.288 0.739

MTH 0.448 0.134 0.151 0.163 0.606 0.205 0.790

PRV 0.520 0.069 0.066 0.193 0.536 0.182 0.445 0.810

PSS 0.086 0.563 0.427 0.503 0.108 0.496 0.101 −0.011 0.777

TS 0.262 0.587 0.494 0.518 0.255 0.564 0.216 0.195 0.575 0.718

Note: The square root of the AVE is on diagonal

Table 4. Heterotrait-monotrait ratio (HTMT)

CNT COM CS DSS EVL IS MTH PRV PSS TS

CNT

COM 0.307

CS 0.206 0.549

DSS 0.246 0.448 0.705

EVL 0.541 0.185 0.310 0.336

IS 0.361 0.663 0.845 0.878 0.375

MTH 0.615 0.171 0.187 0.215 0.764 0.256

PRV 0.777 0.160 0.141 0.254 0.708 0.235 0.561

PSS 0.139 0.694 0.522 0.638 0.174 0.601 0.152 0.141

TS 0.382 0.727 0.604 0.653 0.323 0.686 0.278 0.250 0.690

variables. Using t-tests, the significance of the relationships is determined. A signifi-
cant relationship indicates that it is unlikely that the relationship between the variables
occurred by chance.

The structural model assessment procedure consisted of following steps was utilized
to evaluate the proposed models:

– Collinearity Issues: Using the variance inflation factor (VIF), collinearity issues in
the structural model were evaluated. Each predictor’s tolerance value was greater than
0.20 and less than 5 (VIF ranger from 1.000 to 3.113), indicating that there were no
collinearity issues.
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– Importance and Significance: Using bootstrapping to determine the significance
of path coefficients, the importance and relevance of structural model relation-
ships were evaluated. The minimum number of bootstrap samples was set to 5,000
(bias-corrected and accelerated bootstrap - BCa).

– R2: The R2 level of each endogenous construct was evaluated. R2 values of 0.75,
0.50, and 0.25, respectively, were characterized as substantial, moderate, and weak.

– Size of the f2 Effect: The size of the f2 effect was evaluated for each exogenous
construct. Effects with f2 values of 0.02, 0.15, and 0.35 were categorized as small,
medium, and large, respectively.

– Predictive Relevance Q2: The predictive relevance Q2 of each endogenous construct
was evaluated. Q2 values greater than 0 indicated that the exogenous constructs had
predictive relevance for the under consideration endogenous construct (Hair et al.,
2017).

5.1 Baseline Model Estimation

The primary hypothesis of the study was that the quality of a program’s curriculum
influences the level of digital skills possessed by students and this hypothesis construct
the baselinemodel of this research (H.The quality of the program’s curriculum influences
the digital skills of the students). The analysis revealed a statistically significant and
positive relation between the curriculum quality of the program and students’ digital
skills (β = 0.273, t = 3.082, p = 0.002). This finding lends support to the study’s
main hypothesis, which proposes that the quality of the program’s curriculum plays a
significant role in enhancing students’ digital skills (Table 5).

Table 5. Hypothesis testing results – baseline model

Hypothesis Original
sample

Standard
deviation

T statistics P values f2 Q2

H QUAL - >
DIG

0.273 0.089 3.082 0.002 0.079 0.030

C SEX - >
DIG

0.045 0.311 0.143 0.886 0.000 0.030

C PROG - >
DIG

0.066 0.084 0.786 0.432 0.004 0.030

R2 (DIG) = 0.067

In addition, the analysis included two control variables: gender (SEX) and program
(PROG). The results revealed a non-significant relationship between gender and digital
skills among students (β = 0.045, t= 0.143, p= 0.886), indicating that gender does not
significantly influence students’ digital skills. Similarly, a program had a non-significant
relationship with students’ digital skills (β = 0.066, t = 0.786, p = 0.432), indicating
that the program of study does not influence students’ digital skills significantly. Hence,
these results indicate that the quality of the program’s curriculum is a significant factor in
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shaping students’ digital skills, whereas gender and program of study play no significant
roles. These findings have significant implications for the design of educational programs
aimed at enhancing students’ digital skills.

The R2 value for this relationship was 0.067, indicating that the quality of the pro-
gram’s curriculum explains only a small portion of the variation in students’ digital
skills. However, it is important to note that many scholars point out that it is difficult to
give basic rules for acceptable R2 values because it depends on the complexity of the
model and the research discipline. So, for example, R2 values of 0.20 are considered
high in disciplines such as consumer behavior and other social science disciplines (Hair
et al., 2017). The relationship between curriculum quality and student’s digital skills had
a f2 value of 0.079, indicating a moderate effect size. In contrast, the f2 values for the
relationships between gender (SEX) and students’ digital skills and between program of
study (PROG) and students’ digital skills were 0.000 and 0.004, indicating very small or
negligible effect sizes, respectively. The predictive significance of the exogenous con-
structs (QUAL, SEX, and PROG) for the endogenous construct (DIG) was evaluated
using the Q2 value, which estimates the amount of variance in the endogenous construct
that is predicted by the exogenous constructs. The Q2 value for students’ DIGwas 0.030,
indicating that exogenous constructs explain a small portion of the variance in students’
digital skills (Fig. 1).

5.2 Extended Model Estimation

The extended model is an expansion of the research’s main hypothesis, which states
that the quality of the program’s curriculum influences the level of digital skills among
students. The extended model proposes that digital skills are a six-dimensional construct
consisting of technological or instrumental skills, communication skills, information
skills, critical skills, personal security skills, and device security skills. Each of the
six additional hypotheses in the extended model examines the relationship between the
quality of the program’s curriculum and one of the six dimensions of digital skills.

The model’s six additional hypotheses are as follows:

– H1. The quality of the program’s curriculum influences the technological skills of the
students.

– H2. The quality of the program’s curriculum influences the communication skills of
the students.

– H3. The quality of the program’s curriculum influences the information skills of the
students.

– H4. The quality of the program’s curriculum influences the critical thinking skills of
the students.

– H5. The quality of the program’s curriculum influences the students’ personal security
skills.

– H6. Students’ device security skills are influenced by the quality of the program’s
curriculum.

By adding these six additional hypotheses to the research model, the extended model
provides a more complete understanding of the relationship between the program’s
curriculum quality and students’ digital skills. It enables examination of the influence
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Fig. 1. PLS-SEM baseline model
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of the program’s curriculum on specific dimensions of digital skills, which can inform
the development of more effective educational programs that target the specific digital
competencies that are most crucial to students’ academic and professional endeavors
(Table 6).

Table 6. Hypothesis testing results – extended model

Hypothesis Original
sample

Standard
deviation

T statistics P values f2 Q2

H1 QUAL - >
TS

0.317 0.069 4.564 0.000 0.112 0.042

H2 QUAL - >
COM

0.177 0.081 2.194 0.028 0.032 0.013

H3 QUAL - >
IS

0.306 0.071 4.329 0.000 0.103 0.044

H4 QUAL - >
CS

0.229 0.097 2.375 0.018 0.056 0.022

H5 QUAL - >
PSS

0.142 0.147 0.966 0.334 0.021 -0.002

H6 QUAL - >
DSS

0.266 0.085 3.135 0.002 0.076 0.029

R2 (TS) = 0.094

R2 (COM)
=

0.025

R2 (IS) = 0.088

R2 (CS) = 0.046

R2 (PSS) = 0.014

R2 (DSS) = 0.064

The analysis revealed that five out of the six hypotheses were supported. The first
hypothesis (H1) stated that the quality of the program’s curriculum influences the techno-
logical or instrumental skills (TS) of the students. The results demonstrated a statistically
significant and positive correlation between the quality of the program’s curriculum and
students’ technological or instrumental skills (β = 0.317, t= 4.564, p= 0.000), thereby
providing support for hypothesis 1. The quality of the program’s curriculum influences
the students’ communication skills (COM), according to the second hypothesis (H2).
The results demonstrated a statistically significant and positive correlation between the
quality of the program’s curriculum and the students’ communication skills (β = 0.177,
t = 2.194, p = 0.028), providing support for hypothesis 2. Students’ information skills
(IS) are influenced by the quality of the program’s curriculum, according to hypothe-
sis 3 (H3). The results demonstrated a statistically significant and positive correlation
between the quality of the program’s curriculum and the students’ information skills (β
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= 0.306, t = 4.329, p = 0.000), providing support for hypothesis 3. The quality of the
program’s curriculum influences the students’ critical thinking abilities (CT). The results
demonstrated a statistically significant and positive correlation between the quality of
the program’s curriculum and the students’ critical thinking skills (β= 0.229, t= 2.375,
p = 0.018), providing support for hypothesis 4. The quality of the program’s curricu-
lum influences the students’ personal security skills (PSS), according to hypothesis 5.
The results indicated a non-significant correlation between the quality of the program’s
curriculum and students’ personal security skills (β= 0.142, t= 0.966, p= 0.334), indi-
cating that the quality of the program’s curriculum does not significantly affect students’
personal security skills. Students’ device security skills (DSS) are influenced by the cur-
riculum quality of a program, according to Hypothesis 6 (H6). The results demonstrated
a statistically significant and positive correlation between the quality of the program’s
curriculum and students’ device security skills (β= 0.266, t= 3.135, p= 0.002), lending
support to hypothesis 6 (Fig. 2).

In this study, the R2 values are generally low, with the highest value being 9.4%
for technological or instrumental skills and the lowest value being 1.6% for personal
security skills. While the quality of the program’s curriculum is a significant predictor
of some dimensions of digital skills, other factors contribute to the development of
students’ digital skills in addition to the quality of the program’s curriculum. This result is
consistentwith prior research that has emphasized themultifaceted nature of digital skills
and the significance of considering multiple factors that influence their development.
Despite the fact that the R2 values in this study are relatively low, it is important to note
that they represent a statistically significant proportion of the variance in the endogenous
constructs. The f2 values in this study range from 0.021 for personal security skills
to 0.112 for technological or instrumental skills. In this study, the f2 values for all
six endogenous constructs fall within the range of small to medium effect sizes. This
indicates that the quality of the program’s curriculum has a moderate effect on the digital
skills development of students. The highest f2 value is for technological or instrumental
skills (0.112), indicating that the quality of the program’s curriculum has a moderate
effect on this dimension of digital skills. In this study, the Q2 values for personal security
skills range from -0.002 to 0.04 for information skills. A Q2 value of 0 indicates that the
exogenous construct does not have predictive relevance for the endogenous construct,
whereas a Q2 value greater than 0 indicates that the exogenous construct does have
predictive relevance. All six endogenous constructs have positive Q2 values in this study,
indicating that the quality of the program’s curriculum has some predictive significance
for the growth of students’ digital skills.
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Fig. 2. PLS-SEM extended model
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6 Conclusion

This study examined the six-dimensional relationship between the quality of the pro-
gram’s curriculum and students’ digital skills. Our findings indicate that the quality of a
program’s curriculum is a significant predictor of some dimensions of digital skills; how-
ever, factors other than the curriculum also contribute to the development of these skills.
As indicated by low-to-moderate R2, f2, and Q2 values, we discovered that the quality of
the program’s curriculum has a moderate effect on the development of students’ digital
skills.

In this study, we evaluated both a basic and an extended model. In the first, the effect
of the program’s curriculum quality on the digital skills of students was examined. In
the extended model, the impact of curriculum quality on six dimensions of students’
digital skills was investigated. The results indicate that curriculum quality significantly
influences five of the six dimensions of digital skills. First, we discovered that curriculum
quality has a significant and positive effect on technological or instrumental skills (H1),
suggesting that students who receive a curriculum of high quality are more likely to
develop effective digital technology skills. Second, the results indicate that curriculum
quality has a significant and positive effect on communication skills (H2), indicating that
a high-quality curriculum can assist students in communicating effectively via digital
technologies. Thirdly, the research discovered that curriculum quality has a significant
and positive effect on information skills (H3), suggesting that students who receive a
high-quality curriculum are better able to locate, acquire, and evaluate information in
a digital environment. The results indicate that curriculum quality has a significant and
positive effect on critical skills (H4), indicating that a high-quality curriculum can assist
students in developing critical thinking and analysis skills in a digital context. The results
indicated that the quality of the curriculum did not have a significant effect on personal
safety skills (H5), indicating that factors other than the curriculum, such as individual
characteristics and contextual factors, may play a larger role in shaping students’ ability
to manage online privacy and ensure personal safety in the digital environment. The
results indicate that curriculum quality has a significant and positive effect on device
security skills (H6), suggesting that a quality curriculum can assist students in taking
precautions to protect digital devices and avoid potential threats.

This study makes a number of theoretical contributions to the literature on the devel-
opment of digital skills in education. First, our research contributes to the existing
literature by examining the relationship between program curriculum quality and six
dimensions of digital skills, namely technological or instrumental skills, communication
skills, information skills, critical skills, personal safety skills, and device safety skills.
This allows for a deeper understanding of the factors that contribute to the development
of digital competencies in students. Second, our research emphasizes the significance of
taking a multidimensional approach to the development of digital skills, one that takes
individual characteristics, contextual factors, and educational programs into account.
This suggests that effective digital skill development necessitates a holistic and compre-
hensive approach that takes multiple factors into account, as opposed to focusing solely
on curriculum or individual characteristics. Thirdly, our study contributes to the larger
body of research on digital skills and their significance in the digital age. Our findings
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indicate that digital skills are crucial for success in a variety of academic and profes-
sional domains, and they highlight the need for educational programs that encourage the
development of these skills among students.

This study’s findings have significant implications for educational programsdesigned
to improve students’ digital skills. The results indicate that the quality of the program’s
curriculum is an important consideration in the development of digital skills, but it is not
sufficient on its own. Other individual and contextual factors, such as individual charac-
teristics, the learning environment, and broader socioeconomic factors, also significantly
influence the development of digital competencies.

In light of these findings, we recommend that educational programs take a multi-
faceted, comprehensive approach to the development of digital skills. This may involve
the incorporation of relevant curricula, the provision of opportunities for hands-on prac-
ticewith digital tools and technologies, and the consideration of individual and contextual
factors that shape digital learning and work environments. Such an approach can aid in
equipping students with the digital skills necessary to thrive in an increasingly digital
world.

A limitation of this study is that it was conducted on a relatively small sample of
148 students from only two academic disciplines, economics and education. This may
limit our findings’ applicability to other student populations or disciplines. To increase
the generalizability of our findings, future research may replicate our study with larger
and more diverse samples. Students’ digital skills were evaluated based on self-reported
measures, which may be subject to bias and inaccuracy. Future research could include
additional measures, such as performance-based assessments or objective measures of
digital skills, to provide a more thorough and dependable evaluation of students’ digital
competencies. Other individual and contextual factors, such as prior experience with
digital technologies, access to digital resources, and social and cultural factors may
also play a significant role in influencing the growth of digital skills. Future research
could examine the relative contribution of these variables to the digital competencies of
students.
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Abstract. This chapter describes research developed in the Spanish educational
framework in 2020, during the period of home confinement, which was carried
out with the purpose of reducing the spread of the COVID-19 disease. The aim of
this research is to find out about the use of Information and Communication Tech-
nologies (ICT) and two groups of digital technologies and the effects of this use.
The tools analyzed were: i) six digital tools for communication and ii) nine digital
tools for instructional design, in a group of 108 practicing teachers, aged between
23 and 65 years. They participated in this study by answering an online ques-
tionnaire called EDU-COVID [1]. Most of the teachers worked in public schools
(69.4%), in several autonomous communities in Spain. The largest representation
was from Castile and Leon (39.8%). These analyses revealed statistically signif-
icant differences in perceptions of the use of digital tools according to variables
such as gender and type of school. Based on these findings, the study discusses
and evaluates the educational suggestions of the new educational reforms aimed
at digitizing teaching. The research provides information on the impact of digi-
tal technologies on teaching, assessing ongoing efforts to improve the quality of
teachers’ ICT instruction.

Keywords: Teachers · digital literacy · ICT · digital technology

1 Introduction

Current knowledge society and the evolution of Information and Communication Tech-
nologies (ICTs) have led to great advances in different spheres of action: social, cultural,
and academic areas [2, 3].

On the one hand, previous studies have demonstrated that attitudes are an important
predictor of the use of the digital tools [2–4]. On the other hand, other recent studies
have signaled that the attitudes and beliefs of teaching faculty on the use of digital tools
are a barrier to the integration of the same tools, due to the fear of change, the lack of
training and personal use are presented as traditional obstacles to their integration in the
teaching-learning process [1, 5–9].

Self-efficacy, which refers to the belief that a person has about their ability to perform
a behavior successfully [10], is presented as an important determinant of the behavioral
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intention of use, that is, there is reliable evidence that having a positive judgment about
one’s ability influences the acceptance of digital tools in teaching [11]. In fact, a recent
study reveals that pre-service teachers with higher levels of internet self-efficacy and
lower levels of anxiety are more likely to have higher levels of digital citizenship [12].

At the same time, the digital competence of teachers seems to be another of the
predictors affecting the use of digital tools in the educational process.

In line with this, in the Spanish educational framework, a common reference frame-
work for the diagnosis and optimization of teachers’ digital competence was defined
in 2017 through a detailed report prepared by the National Institute of Technology and
Teacher Training [13] linked to the Ministry of Education, Culture and Sport (MECD)
of the Spanish Government.

Furthermore, teachers are considered to have a high level of digital competencewhen
they are not only able to use technologies to enrich their teaching strategies, but also
to propose and develop innovative practices based on the possibilities offered by digital
tools [14].

In recent years and in view of the exponential increase in the use of technologies in
educational processes, there is a greater demand for digitally competent teachers and the
need for new approaches when it comes to integrating technologies in education [15].
Thus, being able to integrate and use digital tools in the educational process implies
having a set of generic skills and skills specific to the teaching profession itself [16].

In the spring of 2020, teaching faculty were obligated to use their digital skills and
technological capabilities to complywith the educational, social and health requirements
during the COVID- 19 pandemic, suddenly becoming teachers 3.0 [2, 6].

For this reason, it is considered essential to examine the use of two groups of tools
by active teachers in compulsory education in Spain: i) those that facilitate communica-
tion and ii) those that promote instructional design. Within the first group, we examine
videoconferencing tools such as FaceTime, Skype, Microsfot Teams, Google Meet…,
video viewing tools such as YouTube or Vimeo, synchronous communication applica-
tions (WhatsApp, Telegram…), social networks (Facebook, Linkedin…), image sharing
tools (Instagram, Flickr, Picassa…) and microblogging tools such as Twitter, Tumblr…
And, within the second category, tools for editing content collaboratively (Google Tools,
Microsoft 360…), survey tools (Google Forms…), recording tools (Camstudio…), tools
for creating interactive content such asCanva,Genially…, tools for gamification (Google
Tools, Microsoft 360…), tools for creating interactive content such as Canva, Genial-
ly… Those aimed at gamification such as Educaplay, Socrative…, those that facili-
tate video editing (Imovie, FinalCut…), those for blogging, wiki and those focused on
programming such as Jommla, Scratch…

2 Method

2.1 Research Objective

The aim of this study is to examine the use of digital tools by active teachers of compul-
sory education in Spain, during the ninety-nine days of home confinement, as well as to
know their assessments regarding said tools and their own use.
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2.2 Participants

The participants of this study are 108 active teachers of compulsory education in Spain,
between 23 and 65 years old (see Fig. 1). Of which, the majority carry out their teaching
work in public educational centers (69.4%), not being career civil servants in most cases
(66.7%).
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Fig. 1. Description of participants

In the spring of 2020, data is collected from teachers in a total of several autonomous
communities from Spain.Most of the teachers surveyed carry out their academic work in
Castilla y León (39.8%). According to García-Martín and García-Sánchez, 2013 [5], the
largest autonomous community in Spain and the third largest territory in the European
Union. Also, this is the most typically Spanish, applicable, and representative region in
Spain, and historically has a greater linguistic heritage (Castilian Spanish) and cultural
tradition.

2.3 Design and Instrument

This study is based on a quantitative research design, supported by an exploratory
descriptive and correlation approach in which the survey method is used through the
design and application of an online questionnaire, the EDU-COVID [1] through the
Google Forms web tool. The reliability of the instrument is acceptable (α = .61). This
score may be due to the number of items, the number of response alternatives and the
proportion of variance in the test.
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3 Results

3.1 Teachers’ Perceptions About the Use of Digital Tools

For Communication
According to the use of six digital tools for communication, as can be seen in Fig. 2,
the teachers use social networks daily (58,3%) and the video conferences tools such as
FaceTime, Skype, Microsoft Teams, Google Meet (36,1%). However, only 12% of the
participants use microblogging (Twitter, Tumblr…).
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Fig. 2. Using of digital tools for communication

For Instructional Design
In relation to the use of nine digital tools for instructional design, as can be seen in Fig. 3,
collaborative content editing tools such as documents, spreadsheets, Google, or Prezi
presentations are the most used by teachers that have participated. However, less than
1% of participants use programming technologies like Jommla, Scratch…
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Fig. 3. Using of digital tools for instructional design

3.2 Patterns of Digital Tools Use Among Spanish Teachers

Sex
A pattern of differential use is obtained between male and female teachers in relation
to virtual teaching platforms: Moodle, E-dixgal and Escholarium. Being significantly
higher, in the case of male teachers [eg. MMoodleFemale = 2.76 vs. MMoodleFemale = 2.15;
p = .009]. At the same time, men use digital tools to a greater extent for collaborative
content creation, while women use more gamification tools [eg. MGamificationFemale =
2.36 vs. MGamificationMale = 2.12; p = .026].

In reference to the assessment of the tools and their own use during confinement,
it is the women teachers who feel more satisfied. However, it is the men who claim
to have made a deeper use. As well as the male teachers consider that the teaching
developed during the exceptional state has guaranteed the achievement of objectives
and the obtaining of learning results, to a greater extent, than the women.

Type of Center
In relation to the type of center (public or concerted), statistically significant differences
are observed, with medium and large effect sizes, in the variables related to the use
of Google Classroom [p = .019, η2 = .073], of Escholarium [p = .028, η2 = .066];
of digital tools or applications for the design of online surveys such as Google Forms,
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Mentimeter and SurveyMonkey [p= .010, η2 = .085] and of digital tools or applications
for programming such as Joomla and Scratch [p = .009, η2 = .086].

There is evidence of a pattern of differential use between teachers of public and
concerted schools, to the benefit of teachers of concerted education, in various variables
such as the use of Escholarium as a virtual teaching platform [MPublic = 1 vs. MConcerted
= 1.08; p = .030]; the use of digital tools or applications for conducting online surveys
such as Google Forms, Mentimeter and SurveyMonkey [MPublic = 2.48 vs. MConcerted =
3.38; p= .016] and the use of digital tools or programming applications such as Joomla
and Scratch [MPublic = 1.27 vs. MConcerted = 1.92; p = .015].

3.3 Teachers’ Perceptions About the Teaching Given During the Confinement

According to the evaluation of the teaching given by teachers during confinement, as can
be seen in Fig. 4, the teachers consider that themost of them affirm that didn’t guaranteed
the achievement of the objectives, the obtaining learning outcomes, the acquisition of
skills and the assimilation of content.
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Fig. 4. Do you consider that the teaching given during confinement has guaranteed…?

4 Conclusions

Based on the stated objective and the results obtained, it is observed that the most
used tools during the pandemic were the educational platforms, Moodle and Google
Classroom, which may be due to the fact that part of the teachers surveyed exercised
their professional work at higher education levels in which Moodle is the most used
learning management system [17, 18]. Followed by the use of collaborative content
editing tools between teachers, online surveys and audio and video recording.
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All this can be understood by the need to evaluate or take exams online, as well as
to develop masterful teaching sessions synchronously or asynchronously through audio
and video recording [19]. In relation to the assessment of the use of digital tools, eight
out of ten teachers are satisfied with their use, and more than 90% considered that it was
relevant, necessary, and functional.

Finally, it is necessary to conclude that, in recent years, in educational contexts,
improvements in teaching have been related to the use of technology in the classroom, so
that teachers, to a greater or lesser extent, have had develop a certain digital competence
to respond to the demand for the integration of these tools in the teaching and learning
processes. However, the COVID-19 pandemic and the consequent confinement have
produced a substantial change in the teaching and learning process, giving rise to a
reality that has surpassed any prediction; The much-mentioned educational digitization
is, today, a reality that is here to stay.

So, training and research on integrating digital tools into classrooms must be
addressed from multivariate approaches, understanding that educational digitization is
the result of several personal, formative, and contextual factors whose relationships can
be very complex [20]. In this sense, España Digital 2026 is the agenda for the digital
transformation of schools in Spain, whose objectives include developing digital compe-
tences for education, from the digitization of schools to universities, including vocational
training, providing technological resources for the development of digital skills in educa-
tion and increasing the number of graduates in digital areas, both in university education
and vocational training. To this end, various programs are currently being implemented
in collaboration with the Autonomous Communities with a twofold objective. On the
one hand, to develop digital skills for compulsory education and, on the other hand,
to support the digital transformation of the education system by equipping schools and
students with devices.

Finally, it should be noted that one of the key elements to ensure the success of
educational digitization is teachers that are in active of compulsory education in Spain,
as they are responsible for adapting and applying digital tools in the teaching and learn-
ing process [1, 6–9, 11, 12, 20]. In this respect, the European Framework of Digital
Competence Framework for Citizens (DigComp) has become a widely accepted tool for
measuring and certifying digital competence and has been used as a basis for teacher
training and professional development in Europe and beyond. As citizens, educators
need to be qualified with these competences to participate in society, both personally
and professionally. At the same time, we must emphasize that not only an optimal level
of digital competence must be achieved, but we must also consider if teachers see and
believe in the advantages and possibilities provided by technology, and receive the nec-
essary training and support, digital tools can be effectively integrated into the educational
process [6–8].
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Abstract. In the Italian school systems, teachers are not obliged to attend training
courses about digital competences, innovative didactic methodologies or didactic
technologies.

As a matter of fact, there are some previsions about providing to teachers the
possibility to train on the topics above mentioned (and many mores); the training,
in a longlife learning perspective [1] is also highly recommended, but there are
no statutory provisions [2].

This contribution proposes a framework in order to provide a structured train-
ing for teachers in services, linking the training to the possibility to develop a
career in the Italian school systems, possibility that has always been theorized,
but never implemented.

The framework should be introduced and structured by the ItalianHigher Edu-
cation Institutions,modeling it on themultilevel organization of theDigCompEdu,
starting from the earliest levels (A1 and A2), giving teachers the possibility to
become leaders and innovators [3] in the training topic they choose to train in.

Keywords: Teachers’ Training · Teachers’ Career · Longlife Learning

1 Evolution of Teacher Education in Italy

Nowadays, in Italy, there is no provision for teachers to pursue a career as it is commonly
understood in the working world.

The teachers do not change positions and cannot obtain promotions within the school
system: they maintain the same “status” from the moment they are placed on the tenure
track until reaching retirement age.

On the other hand, teachers’ salary does not stand still but grows (as it should) as
the years go by, thanks to the so-called “seniority steps” that teachers can accumulate
throughout their service.

To understand the current situation, it may be useful to (briefly) review the history
of in-service teachers’ training and the evaluation of the skills they have acquired.

In the 1970s, with the delegated decrees (“decreti delegati”) of 1974, the principles
of egalitarianism and the uniqueness of the teacher’s function were affirmed, subject to
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the principle of non-assessment of teachers themselves, whose economic remuneration
continues to depend only on years of seniority [1].

In 1999, Education Minister Berlinguer proposed a form of salary differentiation,
aimed at virtuous and deserving teachers, subject to participation in a competition based
on qualifications and examinations, reserved for teachers with at least 10 years of service
behind them. The proposal, however, was never implemented [4].

It would have to wait another ten years, until 2009, for the evaluation of school
teaching staff topic to return to the political debate. This was the topic of the “Brunetta
reform” (named after the EducationMinister Brunetta) which sought to bring the system
of performance measurement and evaluation proper to the managerial philosophy found
in private companies into the public administration, in order to create some kind of
ranking of Italian teachers, which could act as a guide toward structuring a career for
teachers [5].

A small step toward further salary differentiation is taken in 2015with Law 107/2015
so-called “Good School” (“Buona Scuola”) through the introduction of an ancillary
annual bonus. The school principal will decide which teachers will deserve such bonus,
based on criteria established by the evaluation committee [6], regarding training paths
defined as mandatory, permanent and structural by the law itself, despite the fact that
there was no provision for minimum or maximum hours of training to be attended.

Nevertheless, an Italian teacher has no possibility of developing or embarking on a
“career” that entails different tasks from the organization of curricular activity, practical
teaching during classroom hours and the organization of afternoon workshops, however
related to the educational offerings of the Italian school system.

Teachers evaluation, from the perspective of professional development that this
paper addresses, is an aspect analyzed and investigated by the OECD already in the
three-year period 2009–2013. As revealed by the Eurydice report in the 2016 [7], the
most widespread form of teachers’ skills and preparation evaluation among European
countries is periodic and conducted within the school itself.

2 Current Framework of In-Service Teachers’ Training

Currently, we are in a period of introducing and structuring compulsory training courses
for Italian teaching staff.

There are various experiences and best practices regarding the training of future
teachers, both in Bachelor’s and Master’s degrees programs in Italian universities, but it
is not the intention of this contribution to present a review of these practices.

Rather, the writers’ intention is to point out how much attention is (rightly) given
to the theoretical training of future teachers before they become in-service, as well as
to internship and practical training during the years of theoretical training, thanks to
the experiences of organizing teacher training that have followed in Italy over the past
decade.

On the other hand, the reality of in-service teachers training is different: after the
aforementioned “Good School” law, a mandatory training and refresher courses for Ital-
ian teachers has never been triggered nor has it come into force: the repeated invitations,
on the part of the legislature, to use the training tools made available for teachers, have
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not been followed by any means of monitoring the use of these tools and training oppor-
tunities, let alone periodic evaluation of teachers’ skills and methodological knowledge
[2].

In the very last few years, new attempts have been made to reorganize in-service
teachers training. The most recent, with Law 79/2022 converting Decree Law (DL) 36
of April 30, 2022 [8], confirms the establishment of the School of Higher Education
(Scuola di alta formazione), which will be supervised by the Ministry of Education
itself.

The School of Higher Education will be promoter and coordinator of training ini-
tiatives for in-service teachers, which will have to take place outside working hours
(despite the ruling of the European Court of Justice, issued on October 28, 2021 in Case
C-909/19, specific that compulsory training is always part of workers’ working hours);
participation in training activities outside working hours will be paid and compulsory
for tenured teachers, but only voluntary for in-service teachers [9].

The trainingmust include the teaching of knowledges useful for developing teachers’
digital skills, as well as critical and responsible use of digital tools themselves, providing
a framework for in-service teachers’ permanent training and updating.

DL 36/2022 appears, therefore, to establish so-called “middle management,” which
means allow teachers to become professional figures supporting school autonomy, its
organizational system and the teaching and collegial work, through training paths cen-
tered on the development of skills and competencies in the areas of planning, mentor-
ing and tutoring, as well as true guidance of the development of individual students’
individual skills.

Financial incentives are provided for tenured teachers who wish to participate in
these trainings, which will not, for reasons of theme and space, be described in detail.

In order to increase the performance of pupils and to promote the inclusion of out-of-
school experiences, there are annual mid-term verifications as well as a final verification,
during which the teacher, after the aforementioned training courses, will have to demon-
strate that he or she has achieved the level of training deemed necessary by referring to
the objectives set. Those verifications, both intermediate and final, will be supported by
the teachers’ evaluation committee, with the integration of a technical or schoolmanager,
who is external to the institution to which the teacher being evaluated belongs.

There are 15 yearly hours of training for kindergarten and elementary teachers, and
30 yearly hours for junior high school and high school teachers.

3 A Proposal to Structure a Career Pathway for In-Service
Teachers

Despite the latest attempt to organize DL 36/2022 attempts to give an increasingly solid
structure to training for tenured and in-service teachers, the framework outlined so far
still has flaws.

The distinction perpetrated between tenured and in-service teachers, with obliga-
tion and economic incentive for the former and not for the latter, already produces an
inequality of treatment at the outset; moreover, the choice to allow the participation of
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some teachers and not others, could exclude, from the training paths, good teachers who
could bring enormous added value to the whole school community.

For these reasons, in this section will outline a structured proposal for teachers’
education that could integrate a (so far) nonexistent possibility of professional career
development among Italian teachers. This proposal is in no way intended to be (nor
does it present itself as) the solution for teachers’ education needs and teacher career
development, nor even as a definitive solution to these questions.

The basic idea would be to merge the teachers’ education pathway with the career
development perspective.

Using, as a reference, the European framework of digital competencies for teachers
(DigCompEdu) [3], the training and career structure for teachers should be organized
in 6 different “steps” of training on the topics of, to name a few, innovative teaching
methodologies and innovative digital teaching methodologies, design of teaching activ-
ities in teaching and learning processes, with a look on personalized teaching according
to the needs of each student [10], about the possibility of using digital technologies to
use ubiquitous and hybrid learning not only in conditions of extreme necessity, but as a
concrete and daily possibility to enable access to education for all pupils and all students,
according to their needs [11].

The various “steps,” will be shaped following the different levels of competence in
which the DigCompEdu framework is articulated:

1. A1 (awareness): gaining a basic knowledge and use of the topics and subjects covered
by the training, such as innovative teaching methodologies and the use of technology
with regard to preparing classroom training interventions, communicatingwith pupils
and students, their families, and their colleagues;

2. A2 (exploration): begin to explore the possibilities of using the skills acquired to
improve as educators in all aspects and phases of the teaching experience;

3. B1 (integration): becoming capable of integrating the skills andknowledge acquired in
one’s professional activity contexts, being able to use them in creative and innovative
ways as well;

4. B2 (expertise): at this stage, the focus is on developing critical use of acquired
knowledge and tools;

5. C1 (leadership): the trainee educator acquires such competence of the topics learned
that he or she can become a leader in multiplying knowledge of them, becoming a
trainer himself or herself, both within his or her own educational institution (peer
educator to colleagues) and in other contexts;

6. C2 (innovation): the trained teacher, in addition to being a leader and having acquired
the skills to be able to pass on the skills learned to others, has now incorporated these
skills into his or her daily work practice, himself or herself becoming a creator and
experimenter (pioneer) in the various disciplines he or she has been trained in [12].

The proposed structure cannot be separated from the coordination of an institution
body in charge of organizing this training as well as training the experts who will be the
trainers/tutors of training teachers.

The role can easily be filled by the aforementioned School of Higher Education in
collaboration and coordination with Italian universities as well as the Conference of
Rectors of Italian Universities (CRUI).
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Participation in this training should be provided on a totally voluntary basis, with
no compulsory requirement to complete all the steps at the beginning of this path. Any
teacher must feel and be free to participate in the training up to the desired point, with the
only “rule” for which there can be no “skips”: the training path must be chronological
and orderly, with no possibility of skipping any “step” or being able to start the training
from a point other than A1.

This is necessary, both for a homogeneity of training of the faculty and because, as
already mentioned, the framework will develop a real career: having successfully passed
a “step” and verified the knowledge acquired with in progress and final evaluations, a
new position is acquired, which will clearly provide an economic adjustment for the duly
trained teacher. This is due to the time devoted to training, as well as the commitment
that implementing the acquired knowledge will entail.

The training course for each “step” will be of one year’s duration and must include
no less than 1,500 h of lectures and practice (i.e., 60 CFUs). A shorter time frame would
not allow serious and structured acquisition of knowledge.

This already tends to go in response to a major and obvious criticism that can be
made of the proposed model: how to disincentivize the participation of teachers who
would only want to take advantage of the increase in economic remuneration.

As just laid out, a pathway with a minimum duration of one year for each higher
career level is not such a comfortable choice. The commitment required will obviously
be serious and constant.

Moreover, in progress and final evaluation of acquired skills will not be automatic
and will rather be organized and managed by the School of Higher Education. Teachers’
competencies as well as their career prospects are at stake. Without going further into
the economic discourse, these two features, with the repercussions they may have on
pupils and students and the whole school system, are enough to not only propose but
indeed demand a serious and non-fallacious evaluation of the skills that teachers will go
on to acquire.

4 Practical Examples of Teacher Training: Digital Game Based
Learning and Enquiry Based Learning

To best exemplify the proposed model, we will illustrate the step-by-step organization
of the training course concerning two innovative teaching methodologies: Digital Game
Based Learning (DGBL) and Enquiry Based Learning (EBL).

We choose two methodologies that are very familiar to our research group in the
Learning Science hub in University of Foggia, in order to present a detailed proposal of
a well-known topic, that can be precise and not superficial nor incomplete.

DGBL is a methodology based on the use of a fundamental characteristic during
learning processes: motivation. The most illustrative place where the transformation of
participation motivation into competence learning and subsequent acquisition of these
competences takes place is, without a shadow of a doubt, the world of video games [13].

Video game designers have a great deal of competence and ability in keeping the
video game player’s concentration and motivation high. As the latter is confronted with
enigmas, puzzles and challenges of all sorts, organized by increasing levels of difficulty,
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in which, usually, in order to solve a level it is necessary to have acquired skills and
competences in the previous levels, the gamer therefore learns by following the model of
Learning By Doing, mediated, however, by the video game experience, which succeeds
in ‘hiding’ the learning process behind a design, gameplay, graphics and storytelling
specially conceived to immerse the gamer in a different virtual reality, an alternative to
our life and everyday life, in which he or she can engage in exploits and challenges that
would not normally be within our reach (or would not exist at all).

A very important feature of video games, which does not exist in reality and which
allows us to experience all possible experiences, dangers and mistakes, is the possibility
of trying and trying again the same challenge or overcoming the same obstacle or solving
the same problem an infinite number of times.

With a simple save of the progressmade (many video games provide for an automatic
save), it is even possible to cause the death of one’s digital avatar in an attempt to solve
the problem or overcome the obstacle: if the gamer is unsuccessful because he chose the
wrong key combination or applied a sub-optimal strategy, he can simply and trivially
try again a few seconds later, reloading from the point of the last save.

Negative and unsuccessful experiences are not failures and do not generate frustra-
tion, as the video game is designed to be solved and completed: it does not have to be so
difficult that it generates frustration such as to lead the video player to abandon the ven-
ture. Negative experiences, therefore, become the moments of greatest learning, during
and after which the gamer is aware of what actions led to the failure, giving him/her the
possibility to remedy or change certain decisions and/or actions, so that he/she can aim
at solving the problem and/or overcoming the level, causing an involuntary but effective
acquisition of skills and knowledge, boosted by the satisfaction of having completed the
task [14, 15].

A different insight would merit the possibility of online video gaming, sharing infor-
mation and skills with other video gamers from all over the world, but it is not the aim
of this section to provide a comprehensive examination of DGBL.

EBL, on the other hand, is a pedagogical approach already recommended by the
European Commission.

Themethod is based on the conception of the scientificmethod and on doing research
(as the word Enquiry implies).

During the enquiry, students are asked to ask questions, search for evidence and
scientific proofs that support the demonstration of the hypotheses that the students have
to formulate in order to solve the questions posed. The formulation of the hypotheses, the
interpretationof the evidencegathered, the exposition and justificationof the explanation,
of the solution chosen, are the fundamental parts of this approach.

For the use of EBL, the lecturer must be duly trained, conducting training on the
method itself, the application possibilities and actual practical experience. Students,
in order to be able to conduct such exploration activities in search of the solution or
explanation to their problem, must be duly motivated.

The EBL provides for four types of investigation:

1. Confirmatory investigation of known topics and phenomena, with the possibility of
predicting the results. Students can act and move very autonomously;
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2. Structured enquiry, where the teacher is more present, as he provides both the hypoth-
esis and the research method, leaving the students to engage in the search for the
solution;

3. Guided enquiry, similar to structured enquiry but with a more lateral role of the
teacher. The latter merely provides the problem, leaving the students free to choose
which procedure to follow and how to present the results;

4. Open investigation, which however requires a high degree of cognitive and investiga-
tive skills on the part of the students,who choose both the hypothesis to be investigated
and the procedure to be followed.

The logic behindEBL is a circular diagram involving the various stages of investigate,
create, discuss, reflect, ask and investigate again, without investigation necessarily being
the starting point.

We offer a table summary of the main features of the two models so far (Table 1):

Table 1. DGBL and EBL characteristics [16].

Digital Game-Based Learning - Flow experience
- Reperire informazioni velocemente
- Decision seeking
- Comportamento esplorativo
- Percezione di controllo
- Problem solving
- Collaborazione in rete

Enquiry Based Learning - Research based
- Formulare domande di ricerca
- Ricercare evidenze scientifiche
- Developing explanatory hypotheses
- Falsifying hypotheses
- Communicate and justify the pre-chosen explanation
- Confirmatory enquiry
- Structured enquiry
- Guided investigation
- Open enquiry

How, then, to translate the possibilities of acquiring the knowledge necessary for
learning these models, within the organization proposed in the previous paragraph?

Training will have to be organized, almost following the principles of Digital Game-
Based Learning, by increasing degrees of difficulty, commitment and learning. It is by
no means expected that teachers will immediately and completely acquire all the skills
and notions necessary to suddenly become great experts on the subject on which they
are going to train, nor that they will become pioneers and innovators of (for example)
new learning methodologies after a few months or a few years of training.

Each ‘step’ in the proposed structure will provide a certain package of knowledge,
which will enable the trainers to become more and more skilled and experienced in their
chosen training topic.
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Speaking of the specific case of Digital Game-Based Learning, we must remember
that research in the area of learning technologies has always been criticized for lacking
solid theoretical ground [17]. In this proposal, on the contrary, the theoretical framework
is definitely taken into consideration, as nothing can be left to chance when we talk about
teacher training, given the repercussions that the organization of such training will have,
in cascade, on Italian students.

Moreover, the choice of giving, as an example, a structure to the DGBL’s ‘step’
training is due to the absolutely positive value that digital technologies assume in edu-
cational contexts: in addition to the now well-known ability of digital natives with
digital technologies and tools, the promotion of a learning environment with positive
human-computer interaction is capable of promoting the understanding and acquisition
of socially desirable behaviours, as well as a healthy lifestyle [18].

A proposal for organizing training in the six ‘steps’ based on theDigCompEdumodel
for the methodologies just outlined can be as follows (Table 2):

Table 2. Proposal for structuring training for Digital Game-Based Learning based on the
DigCompEdu framework

Level A1 Level A2 Level B1

Theoretical framework of
methodology, history of
practical applications of video
games in educational
environments and in teaching
and learning processes.
Practical use of video games
as learners and verification of
knowledge learning through
their use

Theoretical overview of
Serious Games, the
possibilities of their use and
practical applications in
educational environments and
teaching and learning
processes. Practical use as
learners of Serious Games and
verification of the further
specificity of the tool for
learning knowledge

Theoretical framework on
Game Design and the design
of educational content to be
learnt through Serious Games.
Understanding of the
mechanisms behind the
organization of the
storytelling within the video
game and of the concatenation
necessary, between the
various levels of the game, for
testing the acquisition of skills
by proposing levels of
increasing difficulty

Level B2 Level C1 Level C2

Design and Game Design
experiences by the trainee
teachers, who will have the
opportunity to design, write
and see realized (with trained
technical experts) a Serious
Game of their own design.
During all phases of the
process, trainee teachers will
be able to self-assess their
skills and knowledge acquired
during the previous levels

Leader-ship training and
knowledge multiplication.
Trainee teachers will acquire
the necessary skills to plan,
organize and realize training
courses for their fellow
teachers, both in their own
school and in other schools
Practical experience in the
organization and realization of
individual training modules to
be offered to evaluators

Advanced training in
programming and coding for
the practical realization of
Serious Games. Trainee
teachers will be trained in the
skills needed to make Serious
Games themselves, so that
they can practically realize
their ideas. Trainee teachers
will try their hand at realizing
a Serious Game as the final
product of the training course
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Designing and using digital learning environments, among which Serious Games,
as shown in the example, takes inspiration from experiential learning and reflective
observation (learning circle), which is the result of research by Piaget, Lewin, Dewey
and Kold [19].

It is evident that this proposed model must provide for a serious and structured
system of teacher evaluation and self-assessment. Given the difficulty in standardizing
teacher evaluations already noted in the 2016 Eurydice report, it is not the intention to
propose a structured evaluation model on this occasion. In the further reflection on how
to structure a career perspective for teachers, however, it seems unquestionable that such
a system will have to be envisaged, structured and implemented, referring to scientific
studies already present in the literature [20].

As an aside, it is worth mentioning, however, that the way in which this training
model is to be administered, as well as the way in which it is to be structured and
the possibility of career advancement, cannot disregard the implementation of hybrid,
ubiquitous and blended teaching models, both in order to allow the widest and most
continuous participation possible of the teachers who will access the training, and to
show, in concrete terms, the practical implementation of a training course organized
through the use of innovative teaching technologies [21].

5 Discussions

Every proposal, as it should be, especially if presented as already fundamentally struc-
tured, cannot be welcomed with open arms and without any criticism from the academic
scientific community.

For this reason, as already stated in the course of this work, it is by no means the
intention of the authors to presume to be able to resolve the long-standing issue of career
prospects for lecturers in a few thousand words.

Nevertheless, every proposal should start from somewhere, and in the authors’ opin-
ion the best place to start is with a critical analysis of the knowledge, expertise and
experience already possessed by the academic community, relying and building on the
work of the luminaries of the organization of training, teaching and learning experiences
such as Misha and Koehler and all the other authors mentioned in this work.

The discussion regarding this proposal can clearly bewide-ranging, as organizational
aspects (e.g. the organization of and participation in the training itself, the ways and
means of access and participation of teachers who want to train), logistical aspects (the
physical and hybrid locations inwhich the training is to take place), and logistical aspects
(the physical and hybrid locations in which the training is to take place) must be clarified,
the organization andprovisionof the aforementionedvenues), responsibilities (whobears
the various organizational burdens, the administration of the training intervention, the
mid-term and final evaluation), economics (which and how much funding to dedicate to
this type of organization, the necessary authorizations) and many others.

Despite the fact that there are somany aspects and facets that need future clarification,
and that they would all deserve, without exception, an equally long work expressly
dedicated to them, the idea of basing the training and structuring of a possible career
for teachers on the DigCompEdu framework, also has, as a reference, the possibility of
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bringing the skills of Italian teachers to be increasingly homologated to the European
standard, which, especially with regard to digital skills, is unfortunately far from being
achieved [22].

6 Conclusions

Although the authors are aware that they do not pretend to present a work that would
change the training of in-service teachers and the related prospects for the realization of
a career path designed specifically for them, it is not the authors’ intention to perform a
mere writing exercise.

As stated in the introduction and in the course of this contribution, in-service teacher
training does not have a defined structure, nor is it compulsory or propaedeutic in relation
to the performance of the teacher’s daily and curricular functions.

Asmuch as training and self-training should (must) be a personal propensity, aimed at
continuous updating for the purpose of improving one’s skills (and, therefore, improving
the offer one can propose to one’s students), it is no longer conceivable, nowadays, to
complete one’s career path, from the first day of entering the classroom until retirement,
based on the skills acquired exclusively during the training prior to taking up one’s
duties.

All this can be summarized in the concept of lifelong learning [23], i.e. constant and
continuous learning throughout one’s life. This concept, when referred to vocational
training, has long since been standardized, as far as its key competences are concerned,
by the European Union [24] and, in cascade, the national systems have adapted to it.

Without going into technical regulatory detail, which is not the subject of this con-
tribution, the structure of training and career possibilities outlined above is part of the
new training offers made available in recent years (such as, for example, Massive Online
Open Courses, MOOCs), thanks to the questioning of the Humboldtian organization of
the school and university system [25]. The ‘novelty’ of the proposal, if it can be called
in this way, is the structuring of an offer designed for a specific professional category,
i.e. school teachers, usable yes at any time during their career, but not open to everyone.

In conclusion, this contribution hopes to add arguments to the current debate on the
structuring of a career prospect for teachers, starting from pre-existing references, good
practices and expertise already usable throughout the Italian “school system”, integrat-
ing all this with European Union indications and adding an innovative structure that
provides a serious, structured and continuously monitored pathway for the organization
and provision of teacher training.
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Abstract. This study investigates preservice teachers’ knowledge and skills, use
of digital technology and attitudes towards technology in the educational setting.
Therefore, the survey goal was to identify themost influential factors for the future
use of digital tools in preservice teachers’ pedagogical work. The sample included
85 answers out of 150 sent surveys, which were analyzed descriptively and using
statistical methods. Analysis findings pointed to variables of computer use and
application of tools in the future use of digital tools. The most influential factors
in this context seem to be knowledge and skills about digital tools and attitude
towards digital tools.

The main findings show that the sample of preservice teachers is a relatively
young generation that, uses computer and digital tools frequently and will use
digital tools when working with pupils in primary education.

The paper’s main contribution is in the identification of influential factors
that outline the necessity of implementing digital tools in pedagogical work. The
limitations of the research are mainly that only one measurement was performed
on the population of all years of undergraduate study of preservice teachers at
the Faculty of Education, University of Primorska, Slovenia. In future research, it
is necessary to perform further measurements and comparisons between years of
study, as well as measurements and comparisons between study programs.

Keywords: Attitude · Digital tools · Knowledge and skills

1 Introduction

Digital competences, as confirmed by many authors, are “integrated and functional use
of digital knowledge, skills and attitudes” [1, 15, 19, 21, 22, 24, 25, 39, 46, 53, 56]. In
explaining the use of ‘digital competency’ rather than ‘digital literacy’ authors argue
that digital literacy is more often used in European policy and initiatives relating to
e-inclusion whereas competence is employed more in an educational context [25, 39].

In England, Norway, Finland, Sweden and the Dutch-speaking part of Belgium,
the analysis of educational technology curricula at the primary school level, showed
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that national governments define digital literacy in their curricula in diverging ways.
Different terms refer to the concept of digital literacy, such as digitally skilled, competent,
and literate, Information and Communication Technology (ICT) competent and ICT
capable.Different terms are used, and each of their definitions contains different semantic
meanings, ranging from the use of basic ICT skills to complex problem-solving abilities.
This permissive use of concepts in national educational technology curricula supports
[37] the view that the notion of digital literacy is poorly understood in formal education
and many terms are used to describe various sets of technology-related capabilities.

This differentiation of the terms is echoed in a European Commission report which
argued that digital literacy is needed to achieve digital competence suggesting that digital
competence is more broad ranging than digital literacy: “Digital competence involves
the confident and critical use of Information Society Technology (IST) for work, leisure
and communication. It is underpinned by basic skills in ICT: the use of computers to
retrieve, assess, store, produce, present and exchange information, and to communicate
and participate in collaborative networks via the Internet” [15], pp. 15–16.

The importance of interpersonal and (meta)cognitive skills is further stressed by the
European Recommendations on Key Competences for Lifelong Learning which views a
series of core transversal aspects as embedded throughout the eight Key Competences:
critical thinking, problem-solving, teamwork, communication and negotiation skills,
analytical skills, creativity, and intercultural skills [15, 16] as cited in [8].

Other authors argue that digital competence can be regarded, as conceptualized in
the work of the Key Competences working group, [17]-Council Recommendation of 22
May 2018 on key competences for lifelong learning. 2018/C, 189/01, as an underpin-
ning element in digital literacy. Digital literacy involves the successful usage of digital
competence within life situations [36], p. 256. It follows from the literature that digital
literacy defines a broader concept and includes digital competences.

This study investigates preservice teachers’ knowledge and skills, use of digital
technology and attitudes towards technology in educational settings.

According to [65] digital tools equal digital technology (DT). In this paper, the term
digital tools are used in context with individual tools (e.g., video, animation, commu-
nication programs, word, excel, etc.), which are listed in the questionnaire and used in
pedagogical processes. The term digital technology is used as the broadest concept in
the digitization of pedagogical processes.

Research Question: How will the future use of digital technology in the educational
environment be related to the knowledge, skills, and attitudes of preservice students?

2 Literature Review

2.1 Digital Competence

Digital Competence is the set of knowledge, skills, and attitudes (thus including abilities,
strategies, values and awareness) that are required when using ICT and digital media to
perform tasks; solve problems; communicate; manage information; collaborate; create
and share content; and build knowledge effectively, efficiently, appropriately, critically,
creatively, autonomously, flexibly, ethically, reflectively for work, leisure, participation,
learning, socializing, consuming, and empowerment [19], p. 3; as cited in [39].
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In 2017, the term “digital competence” is explicitly context-defined for teachers, as
professional digital competence (PDC) is introduced through the Professional Digital
Competence Framework for Teachers. This framework defined an extensive and complex
understanding of teachers’ PDC.The technological, pedagogical, and content knowledge
(TPACK) [27] appears to represent a recurrent framework when Norwegian researchers
are conceptualizing and defining digital technology, even though theory development by
Norwegian researchers seems to increasingly take the place of this and other international
frameworks. In different ways, they aim for concepts and definitions that are broad
and include the multitude of challenges and possibilities created by digital technology
development [61].

The studies that havemost explicitly developed items formeasuring preservice teach-
ers overall PDCare [21, 24, 46], and [56].Descriptions of themethods and questionnaires
used, point to measurement which is mostly performed through the self-reporting of ele-
ments like skills, usage, and attitudes. Further, wordings such as “use of digital tools” and
“use of ICT” are repeated in combination with phrases such as “pedagogical, didactical,
for learning, and for teaching”, as cited in [61].

[56], p. 5285 does not propose some definition or model but, rather, refers to the
definitions of [57] and [31], and from these, they derive three defined aspects of PDC
understanding: pedagogic and didactic, subject-specific, and technological.

[25] Janssen et al. (2013) identified twelve different areas that encompass digi-
tal competence composed of knowledge, skills, and attitudes, i.e., digital competence
building blocks. The DigiComp 2.0, a revision of the original 2013 framework, offers a
similar set of dimensions. While the dimensions have undergone refinement and updat-
ing, the framework maintains the overall structure of 5 competence areas: information,
communication, content creation, safety and problem-solving [65].

Furthermore, no clear descriptions are given about the interpretation of curriculum
objectives such as skills, competences, knowledge, or attitudes.Therefore, severalNordic
researchers have selected the term ‘digital competence’ instead of other similar terms
[1], p. 143; [18, 39].

In general, PDC encompasses a double challenge for teachers because they need
to be skilled in using digital technologies for certain professional tasks and their main
challenge is to foster productive and relevant use of digital technology among preservice
teachers at all levels of education [32].

2.2 Attitudes in Addition to Knowledge and Skills

Attitudes are an important component of competences. Professional attitude (ATT)
towards digital tools is a factor that influences preservice teachers’ use of digital
technologies in their classrooms [3, 6, 50, 68].

[4] examined the effects of the attitudes of the preservice teachers towards
Web general (WEB-G), Web-Communication (WEB-C), Web pedagogical knowledge
(WEBPK), Web pedagogical self-efficacy (WEB-PCK) and Web-based instruction
(WBI). They collected research data among 416 preservice teachers attending the edu-
cation faculty and analyzed the attitude scale applied to determine the participants’
attitudes towards WEB-PCK. It was found that gender differences still existed for uni-
versity students or for adult users in terms of evaluation of access to the internet and its
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use, attitudes towards the internet, internet use frequency and internet efficacy [13, 26,
30, 43, 66] as cited in [4]. The findings obtained in the study show that if students have
learning management system (LMS) usage skills and knowledge, perception of distance
education is a useful and easy way of learning. Consequently, students will be more
likely to enjoy distance education courses [4].

Also, teachers’ Internet experiences influence their intention to use digital technol-
ogy. Their attitudes toward ICT have been found to be affected by their knowledge and
experience and skills of ICT as well [67]. Teachers who feel confident in their computer
ability also tend to have positive views on the use of ICT in the classroom and vice-versa
[10, 14, 23]. Based on these studies, we can summarize that there is a probable correla-
tion between teachers’ ICT experiences and their beliefs about the integration of digital
technology [40].

Developing student skills and knowledge about ICT requires trained teachers, in
skills, knowledge and methods of teaching. In this sense, it is necessary that the teach-
ers develop their pedagogical content knowledge that includes an appropriate level of
what we call digital competence. Teaching digital competence is the result of combining
the knowledge and technological skills, knowledge of the methodological possibilities
offered by technological resources and the attitude one has towards the exploitation
of ICT to transform and improve education [44] as cited in [53]. Several authors con-
cluded that measures for the development and implementation of ICT in education can
be effective only if the teacher has a positive attitude towards the ICT‘s benefits and
potential [39, 44, 45] as cited in [53, 58]. Based on the literature review, we assume that
very few studies have examined in-service or preservice teachers’ ideas-attitudes about
incorporating digital technology into their teaching practice [40].

3 Methodology

Descriptive, Pearson correlation and linear regression (method Enter) statistical methods
were used in the research analysis. The sample consists of 85 full-time and part-time
preservice teachers of the Faculty of Education-higher Professional program of the Uni-
versity of Primorska, Slovenia. The lower response rate is due to the involvement of very
young regular students who are not keen on answering online questionnaires. Data were
collected in the spring semester of 2021–22 and processed using IBM SPSS Statistics
28.

For the research, an online questionnaire was used, which contained open-ended
questions, optional questions and five-point Likert-type scales (from 1: Strongly dis-
agree, to 5: Strongly agree). The questionnaire was developed and tested by [34, 35] at
UiT the Arctic University of Norway.

We used closed-ended questions to obtain demographic and computer use frequency
data, the question of past digital tools usewas an open-ended question, and the remaining
questions were answered using a five-point Likert-type scale of views. These issues
were thematically divided into three constructs: application of digital tools in future
(AT), professional digital competencies (PDC), and professional attitude towards digital
technology (ATT). Cronbach’s Alpha was used as a measure of internal consistency or
validity (Table 3). [11], p.102 stated that if the number of construct’s items is greater than
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10 Cronbach’s Alpha greater or equal to 0.7 is preferred. If the number of construct’s
items is smaller than 10 Cronbach’s Alpha greater than 0.5 is preferred.

Normality tests were performed andmost data on variables and constructs are accept-
ably normally distributed. Furthermore, the variance inflation factor (VIF)was calculated
and is 1.845 for both independent variables ATT and PDC. The normality of the dis-
tribution of residuals has been tested and represents some slight deviation but residuals
follow the line. We have a normal distribution in this case. The Breusch-Pagan statistic
was used and indicated that the error term is the same across all values of the indepen-
dent variables. Cook‘s distance was calculated which is less than 1 (0.000 for Minimum,
0.168 for Maximum, and 0.012 for Mean).

4 Empirical Findings and Discussion

The data that are presented in this paper are part of an international survey DigiCross
involving Norway, Slovenia, Portugal, Turkey, Ukraine, and Jordan. In this paper, only
Slovenian data and findings are presented. The data can be accessed on dedicated
platforms.

4.1 Professional Digital Competence Construct

A range of outcomes from the measurement of the PDC construct pointed to difficulties
in this area (Table 1). The nation-average scores for “Familiarity with digital tools that
can help diversify teaching” (4.037) and “Self-confidence in the use of digital tools”
(4.012) for Slovenian preservice teachers were both rather neutral. Slovenia deviates
the most in the first two variables, which may be a sign of the continuous process of
incorporating digital capabilities into Slovenian curricula.

Themajority of responses indicated neutrality toward the following variables: “I find
it easy to become familiar with new digital tools” (nations average = 3.839), “I can use
digital tools which are appropriate for the subjects I am teaching” (nations average =
3.925), “It is difficult to use digital tools as an educational resource within my subject”
(nations average = 3.791), “When I am using digital tools it is difficult to adjust the
content to the individual student’s needs” (nations average = 3.319), “I have no clear
idea of learning outcome when using digital tools in my teaching” (nations average =
3.749) and “I use digital tools when giving feedback to students” (nations average =
3.396).

The construct’s statements were accepted or rejected by a portion of the preservice
teachers while being entirely accepted or rejected by a portion of them. Therefore, given
that digital competencies are acknowledged as a common element in literature, that may
be generated by imposed national education policy. Preservice teachers don’t seem to be
certain that using DT results in improved learning and more enthusiasm from students
in primary schools [7].

The various teacher preparation programs in Slovenia are designed to get pre-service
students ready to work within the rules. Between these programs, there are differences
in how digital competency is approached and where it fits into curricula and educational
policy. Slovenia is currently in the process of integrating digital capabilities into the
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Table 1. Averages of the Construct PDC.

Construct variables Average (SD)

I am familiar with digital tools that can help diversify teaching 3.48 (0.811)

I am, in general, confident when using digital tools 3.48 (0.921)

I find it easy to become familiar with new digital tools 3.62 (0.886)

I can use digital tools which are appropriate for the subjects I am teaching 3.56 (0.698)

It is difficult to use digital tools as an educational resource within my
subject

3.56 (0.763)

When I am using digital tools, it is difficult to adjust the content to the
individual students needs

3.04 (0.879)

I have no clear idea of learning outcome when using digital tools in my
teaching

3.35 (0.960)

I use digital tools when giving feedback to students 3.48 (0.781)

Note: PDC–Professional digital competence; SD-Standard Deviation.

curricula at all levels of education (from kindergartens to universities), where digital
competence is becoming vital and important across all programs and all subjects.

The survey’s findings are consistent with those of several authors, who have found
that teacher education still shows a general lack of knowledge and abilities among
preservation teachers and teacher educators regarding how to use digital technology in
a pedagogical and didactic manner [46], p. 253, [63]. According to the findings, future
teachers exhibit a somewhat average degree of digital competence and struggle to align
DT and content [20]. Numerous authors have noted that pre-service teachers frequently
believe they lack the necessary skills to teach and learn in classrooms using DT [41,
47, 59], as mentioned in [62]. Preservice teachers and teacher educators should get the
skills necessary to select and use the proper digital tools in the classroom, as well as
the chance to do so while pursuing their education and receiving on-the-job training,
according to [51]. According to research, using digital technology does not necessarily
result in the development or improvement of advanced digital competence. As opposed
to skills (i.e., quality of use) or competence (i.e., attitudes and use strategies), European
assessments currently place a greater emphasis on measuring access and use [2].

DigCompEdu is compatible with the TPACK theory, according to authors [69], and
it must be properly incorporated if teachers want to advance their digital professional
development. Therefore, combining these two studymethodologies is necessary in order
to create a legitimate and trustworthy tool for assessing academic teachers’ digital com-
petency. The evaluation of students’ use of technology in schools and higher education
institutions, however, cannot be done instantly, directly, or generally since TPACK is
focused on teacher understanding [71].

How to comprehend and relate to students’ various levels of digital experiences and
skills under various conditions (such as internal and external variables) is a basic concern
for educators.How to encourage students to take the initiative in creating their owndigital
competencies for life. Whether enrolling in higher education for undergraduate study or



48 A. Janeš and A. Klančar

continuing education, students are technologically literate. Since many intricate demo-
graphics and other factors play a part in determining when students master fundamental
digital competencies, current discussions in this field cannot provide a convincing reso-
lution. It is generally acknowledged that higher education has not completely embraced
digital capabilities as a fundamental, core literacy [38].

4.2 Professional Attitude Construct

According to the results of the measurement of the ATT construct, there were both
advantages and disadvantages to using DT in the future (Table 2).

A majority of respondents agreed with the claim that “when I use digital tools in
my teaching, I find it adds value” and their responses were below the national average
(4.023).

Responses to the statement “The use of digital tools is essential for good teaching”
are indifferent (national average = 3.415). This implies that even if preservice teachers
have experience in the design of technology-enhanced classes, they still lack experience
in putting those teachings into practice. This may provide credence to the notion that
preservice instructors would gain knowledge through their own experiences actively
participating in these procedures [58, 72]. Here, the teacher’s reflection is a crucial
component.

The claim that “Society’s expectations of the impact of digital tools are exag-gerated”
found that Slovenian respondents are above the nation’s average (2.965) and are neutral
regarding society’s expectations of the impact of digital technologies. This may indicate
that they have a favourable attitude toward the educational application of DT and are
aware of the value of knowledge and skill development for employment and daily living
in a digital society.

The responses to the claim that “Expectations related to the use of digital tools in edu-
cation frustrates me” are generally neutral. This generally favourable assessment of the
statement by student teachers demonstrates a favourable attitude toward the pedagogical
use of digital technology (national average = 3.496).

“At my university, expectations of the impact of digital tools are exaggerated in
professional debates”: Perception is neutral, according to respondents, with a national
average of 3.255.

The nation’s average score for this statement, “The use of digital tools is disruptive
for the relationship between student and teacher”, was 3.646.

Digital tools have the potential to increase students’ interest in the subject I am teach-
ing. Most respondents (country average = 4.082) agreed with the statement. Preservice
teachers expressed their attitude toward the pedagogical use of DT in agreement with the
statement “I like testing new digital tools in my teaching”, as Slovenian respondents are
neutral to the statement and under the national average (3.941). Results for the final five
variables show that most respondents had a favourable attitude toward DT’s pedagogical
use. This implies that a portion of the preservice teachers entirely agreed with the claims,
while a portion of the preservice teachers disagreed completely.

Thismay imply that these digital pedagogies enhance student engagement in learning
more so than teacher-centred strategies [45, 58].
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Table 2. Averages of the Construct Professional Attitude (ATT) towards DT in education.

Construct variables Average (SD)

When I use digital tools in my teaching, I find it adds value 4.07 (0.651)

The use of digital tools is essential for good teaching 3.34 (0.867)

Society’s expectations of the impact of digital tools are exaggerated 3.08 (0.759)

Expectations related to the use of digital tools in education frustrate me 3.32 (0.966)

In professional debates at my university, the expectations of the impact of
digital tools are exaggerated

3.47 (0.749)

The use of digital tools is disruptive to the relationship between student and
teacher

3.53 (0.983)

Digital tools can make the students more interested in the subject I am
teaching

4.14 (0.693)

I like testing new digital tools in my teaching 3.65 (0.869)

Note: ATT–Professional attitude (attitude towards digital technology in education. SD-Standard
Deviation.

Professional attitude (ATT) towards using DT in education is a factor that influ-
ences preservice teachers’ use of DT in their classrooms. According to research, pre-
service teachers’ attitudes about technology play a significant role in determining how
successfully they will integrate technology in the future [6, 50], and [68].

The findings are consistent with a number of studies that claim that attitudes toward
teaching and digital literacy are two key elements impacting both in-service and pre-
service teachers’ digital practices [28, 60], as referenced in [33]. There is a likelihood
that there is a causal relationship between teachers’ views and their level of digital
competence. More precisely, as noted in [33], favourable attitudes support increases in
teachers’ digital competence [48–50], and [60]. The authors also make note of the fact
that teachers’ openness and favourable views regarding the use of DT in the classroom
seem to be significant aspects of their digital competence [9, 12, 20, 34, 35, 52]. Teach-
ers’ beliefs, attitudes, and efficacy, according to Palak and Walls [42], are crucial for the
effective integration of DT in education [29]. As a result, studies have generally found
that preservice teachers have favourable attitudes toward the use of DT in the classroom
[39].

Wemay sum up by saying that, regardless of age, exhibiting a better approach toward
DT will put preservice and in-service teachers in a position to establish professional
digital competence more firmly [9] as cited in [20].

4.3 Other Constructs and Factors

Although the PDC, ATT, and AT constructs or factors are explored in the literature
there are several other constructs and factors researched by many authors: beliefs, self-
efficacy; commitment to the profession; commitment to career choice scale; work com-
mitment index; single item teaching scenario; single item commitment question; in-
service teacher education; self-perception and self-confidence, collaboration with expert
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ICT staff or the perceivedpressure in the school context, attitudes (i.e., confidence, beliefs
and self-efficacy), and school culture [50, 58, 73].

For example, commitment is a complex, multifaceted construct. The most utilized
predictor of commitment is self-efficacy [73].

Cuhadar [74] asserts that setting an example for future teachers is essential for the
success of teacher education. This takes into account classes that receive DT help at
every stage of the teaching and learning processes. Although preservice teachers may
gain some theoretical understanding of the use of DT in a classroom setting, it will be
challenging for preservice teachers to put their theoretical understanding into practice
and develop it into a skill if teacher educators do not support their classes with successful
DT applications.

Finding discrepancies between what is evaluated and what ought to be examined
could lead to insightful recommendations about the subject matter of the next studies
on educational technology and the procedures for conducting evaluations [71]. The
researchers and experts generally agreed that the eight dimensions—learning outcomes,
affective elements, behaviour, design, technology, teaching/pedagogy, presence, and the
institutional environment—identified from the earlier review of what had been evaluated
[70] were valuable.

4.4 Cronbach’s Alpha and Correlations Coefficients

Cronbach’sAlpha (Table 3)was used as ameasure of the internal consistency of the ques-
tionnaire. The results were found to be sufficient to conduct further statistical analyses.
This is viewed as the most appropriate measure of reliability when applying Likert-scale
statements [54].

Table 3. Cronbach Alpha.

Construct Items Slovenia

USE 16 0.857

PDC 8 0.731

ATT 8 0.743

Note: USE–Use of digital tools in the pedagogical work of preservice teachers; PDC–Professional
digital competence; ATT–Professional attitude (attitude towards digital technology in education).

The correlation analysis show (Table 4), that the professional application of digital
tools in future (AT) correlates relatively low with PDC, and slightly more with pro-
fessional attitude (ATT). All correlations are relatively low, positive, and significant.
Correlations majorities are statistically significant at the level of 0.01. In terms of the
implementation of DT, a generally low correlation is linked to a very invasive top-down
national governance of education. This results in a situation where external factors are
governing educators’ application of tools. And when use is driven by both external and
internal forces, correlation is lower as there are other factors explaining some of the prac-
titioners’ use of technology. Bergum Johanson et al. [5] reported that several researchers
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in Norway have highlighted a lack of connection between what is stated about digital
knowledge and skills in international and national plans for teacher education, what is
happening in school practice, and the preservice teachers’ experiences of their learning
of digital knowledge and skills in their teacher education.

Table 4. Preservice teachers’ professional application of digital tools correlated with PDC and
ATT.

Pearson corr. PDC ATT

AT 0.340** 0.363**

Note: ** Significant at the 0.01 level (2-tailed).
AT – application of tools in future.
PDC – Professional digital competence.
ATT – Professional attitude (attitude towards digital technology in education).

Table 5 presents the correlation between PDC and ATTwhich is significant, positive,
above 0.5 andmoderately positive (0.677). That shows the importance of both constructs
for the future use of digital technology. Results can be tied to several research which
suggest that teachers’ attitudes and digital competence are two crucial factors influencing
both in-service and preservice teachers’ digital practices [28, 60] as cited in [33].

Table 5. Preservice teachers’ PDC and ATT correlation.

Pearson corr. ATT

PDC 0.677**

Note: **. Significant at the 0.01 level (2-tailed).
PDC – Professional digital competence.
ATT – Professional attitude (attitude towards digital technology in education).

Experiential learning for preservice teachers must be implemented, but it relies on
how educational institutions think about it and how higher education teachers feel about
DT. Furthermore, relatively few researchers have looked at preservice teachers’ beliefs
or attitudes regarding integrating DT into their classroom practices. [5, 40].

4.5 Linear Regression Results

Analysis with method Enter (Table 6) showed that the regression model explains 12.7%
of the future use of digital tools in pedagogical work-AT construct, with predictors of
PDC and ATT toward the use of digital tools. But there is still 87.3% of unexplained
variance, which depends on other factors that are not included in the model. Regarding
the explanatory power of the regression coefficients, we can summarize that in the case
of Slovenia, the ATT regression coefficient is higher than PDC‘s regression coefficient.
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The results also showed that Standardized Coefficients Beta are not significant. This
could point to the relatively small sample and the fact that most data on variables and
constructs are acceptably normally distributed.

Table 6. The explanatory power of the predictors.

Nation R Adjusted R2 Sig. Stand. Coeff.
Beta

Stand. Coeff.
Beta

Sig.

Slovenia 0.385 0.127 <0.001 0.244 (ATT) 0.175 (PDC) >0.05

Note: Dependent Variable: AT – application of tools in future.
Independent variables: PDC – Professional digital competence; ATT – Professional attitude
(attitude towards digital technology in education). Method Enter.

A second linear regression was performed using the method Stepwise (Table 7).
The regression model explains 12.1% of the future use of digital tools in pedagogical
work-AT construct, with predictors of PDC and ATT toward the use of digital tools.
A Durbin–Watson test for autocorrelation in the residuals from a regression analysis is
in the range of 1.5 to 2.5, which is a relatively normal and acceptable range without
autocorrelation [75].

Table 7. The explanatory power of the predictors-Model1.

Nation R Adjusted R2 Stand.
Coeff.
Beta

Stand. Coeff.
Beta

Sig. Durbin-Watson

Slovenia 0.363 0.121 0.363
(ATT)

- (Constant) < 0,001 2.383

Note: Dependent Variable: AT – application of tools in future.
Independent variables: PDC – Professional digital competence; ATT – Professional attitude (atti-
tude towards digital technology in education). Variance inflation factor (VIF) was calculated and
is 1.845 for both independent variables ATT and PDC. Method Stepwise.

Survey results can be tied to the findings of many authors who found that preservice
teachers’ beliefs regarding the usefulness of technology and their computer self-efficacy
had a direct impact on their intention to utilize technology in the classroom. In general,
although preservice teachers at present are familiar with DT, they seem to have rather
limited experience in taking advantage of DT in teaching and learning compared with in-
service teachers [55, 64] as cited in [40]. Also, teachers’ Internet experiences influence
their intention to use digital technology. Their attitudes toward DT have been found to
be affected by their knowledge and experience and skills of DT as well [67]. Teachers
who feel confident in their computer ability also tend to have positive views on the use
of DT in the classroom and vice-versa [10, 14], and [23]. Based on these studies, we can
summarize that there is a probable correlation and even causality between teachers’ DT
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experiences and their beliefs about the integration of digital technology [40, 50] which
should be further investigated.

5 Conclusion

This study investigates preservice teachers’ knowledge and skills, use of digital
technology and attitudes towards technology in the educational setting.

To answer the research question: “How will the future use of digital technology in
the educational environment be related to the knowledge, skills, and attitudes of pre-
service students?” The correlation analysis showed significant and relatively weak to
moderate correlations between AT, PDC and ATT constructs of the Slovenian sample.
Regression analysis showed that the regression model explains 12.7% (method Enter)
and 12.1% (method Stepwise) of the future use of digital tools in pedagogical work-AT
construct, with predictors of PDC and ATT toward the use of digital tools. But there is
still more than 80% of the unexplained variance, which depends on other factors that
are not included in the model. Finding and including the remaining associated factors
in the regression model makes sense. The importance of PDC and ATT constructs is
demonstrated by the current study as well as studies from other authors. The indicated
purpose to employ digital technology in the future also demonstrates the readiness of
preservice teachers to integrate technology into their pedagogical activity. For effective
use of digital technology in pedagogical processes with primary school students, pre-
service teachers also require their own experience in addition to integrating it into study
processes.

The research is constrained using a single measurement, a small sample size, and the
involvement of just one Slovenian faculty of education. The use of focus groups after
polling preservice teachers, regular measurements, and the inclusion of other significant
components in the model all present opportunities for future research.
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52. Štemberger, T., Čotar Konrad, S.: Attitudes towards using digital technologies in education
as an important factor in developing digital competence: the case of Slovenian student teach-
ers. Int. J. Emerg. Technol. Learn. 16(14), 83–98 (2021). https://doi.org/10.3991/ijet.v16i14.
22649

53. Svensson, M., Baelo, R.: Teacher students’ perceptions of their digital competence. Procedia
Soc. Behav. Sci. 180, 1527–1534 (2015). https://doi.org/10.1016/j.sbspro.2015.02.302

54. Taherdoost, H.: Validity and reliability of the research instrument: how to test the validation
of a questionnaire/survey in a research. Int. J. Acad. Res. Manage. 5(3), 28–36 (2016). https://
doi.org/10.2139/ssrn.3205040

55. Teo, T.: Examining the intention to use technology among pre-service teachers: an integration
of the technology acceptance model and theory of planned behavior. Interact. Learn. Environ.
20(1), 3–18 (2012)

56. Thorvaldsen, S., Madsen, S.S.: Perspectives on the tensions in teaching with technology in
Norwegian teacher education analysed using Argyris and Schön’s theory of action. Educ. Inf.
Technol. 25(6), 5281–5299 (2020). https://doi.org/10.1007/s10639-020-10221-4

57. Tømte, C., Olsen, D.S.: IKT og læring i høyere utdanning: kvalitativ undersøkelse omhvordan
IKT påvirker læring i høyere utdanning [ICT and learning in higher education: Qualitative
research on how ICT affects learning in higher education.]. NIFU (2013). http://hdl.handle.
net/11250/280479

https://doi.org/10.1016/j.compedu.2010.06.002
https://doi.org/10.1080/15391523.2009.10782537
https://doi.org/10.1016/j.compedu.2011.12.01
https://doi.org/10.1016/j.compedu.2016.02.014
https://doi.org/10.1016/j.compedu.2009.07.010
https://doi.org/10.1016/j.chb.2017.11.003
https://doi.org/10.13042/Bordon.2020.72965
https://doi.org/10.1080/2331186X.2018.1519143
https://doi.org/10.3991/ijet.v16i14.22649
https://doi.org/10.1016/j.sbspro.2015.02.302
https://doi.org/10.2139/ssrn.3205040
https://doi.org/10.1007/s10639-020-10221-4
http://hdl.handle.net/11250/280479


Attitudes of Preservice Teachers About the Use of Digital Technologies 57

58. Tømte,C., Enochsson,A.-B., Buskqvist,U.,Kårstein,A.: Educating online student teachers to
master professional digital competence: the TPACK-framework goes online. Comput. Educ.
84, 26–35 (2015). https://doi.org/10.1016/j.compedu.2015.01.005

59. Tondeur, J., VanBraak, J., Guoyuan, S., Voogt, J., Fisser, P., Ottenbreit-Leftwich,A.S.: Prepar-
ing student teachers to integrate ICT in classroom practice: a synthesis of qualitative evidence.
Comput. Educ. 59(1), 134–144 (2012). https://doi.org/10.1016/j.compedu.2011.10.009

60. Tondeur, J., Scherer, R., Siddiq, F., Baran, E.: Enhancing preservice teachers’ technological
pedagogical content knowledge (TPACK): a mixed-method study. Educ. Tech. Res. Dev.
68(1), 319–343 (2020). https://doi.org/10.1007/s11423-019-09692-1

61. Tveiterås, N.C., Madsen, S.S.: From tools to complexity?—a systematic literature analysis
of digital competence among preservice teachers in Norway. In: Tomczyk, Ł., Fedeli, L.
(eds.) Digital Literacy for Teachers. Lecture Notes in Educational Technology, pp. 345-389.
Springer, Singapore (2022). https://doi.org/10.1007/978-981-19-1738-7_18

62. Uerz, D., Volman, M., Kral, M.: Teacher educators’ competences in fostering student teach-
ers’ proficiency in teaching and learning with technology: an overview of relevant research
literature. Teach. Teach. Educ. 70, 12–23 (2018). https://doi.org/10.1016/j.tate.2017.11.005

63. Urrea-Solano, M., Hernández-Amorós, M.J., Merma-Molina, G., Baena-Morales, S.: The
learning of E- sustainability competences: a comparative study between future early childhood
and primary school teachers. Educ. Sci. 11, 644 (2021). https://doi.org/10.3390/educsci11
100644

64. Vartiainen, H., Liljeström, A., Enkenberg, J.: Design-oriented pedagogy for technology
enhanced learning to cross over the borders between formal and informal environments.
J. Univ. Comput. Sci. 18(15), 2097–2119 (2012)

65. Vuorikari, R., Punie, Y., Carretero Gomez S., Van den Brande, G.: DigComp 2.0: the digital
competence framework for citizens. Update phase 1: the conceptual reference model. Pub-
lication Office of the European Union, Luxembourg EUR 27948 EN (2016). doi:https://doi.
org/10.2791/11517

66. Wu, Y.T., Tsai, C.C.: Developing an information commitment survey for assessing stu-
dents’ web information searching strategies and evaluative standards for webmaterials. Educ.
Technol. Soc. 10(2), 120–132 (2006)

67. Yukselturk, E., Altiok, S.: An investigation of the effects of programming with Scratch
on the preservice IT teachers’ self-efficacy perceptions and attitudes towards computer
programming. Br. J. Edu. Technol. 48(3), 789–801 (2017)

68. Yusop, F.D.: A dataset of factors that influence preservice teachers’ intentions to use web
2.0 technologies in future teaching practices. Br. J. Educ. Technol. 46(5), 1075–1080 (2015).
https://doi.org/10.1111/bjet.12330

69. Demeshkant, N., Trusz, S., Potyrała, K.: Interrelationship between levels of digital compe-
tences and technological, pedagogical and content knowledge (TPACK): a preliminary study
with Polish academic teachers. Technol. Pedag. Educ. (2022). https://doi.org/10.1080/147
5939X.2022.2092547

70. Lai, J.W., Bower, M.: How is the use of technology in education evaluated? A systematic
review. Comput. Educ. 133, 27–42 (2019). https://doi.org/10.1016/j.compedu.2019.01.010

71. Lai, J.W.M., Bower, M., De Nobile, J., Breyer, Y.: What should we evaluate when we use
technology in education? J. Comput. Assist. Learn. 38(3), 743–757 (2022). https://doi.org/
10.1111/jcal.12645

72. Voogt, J., Fisser, P., Pareja Roblin, N., Tondeur, J., van Braak, J.: Technological pedagogical
content knowledge: a review of the literature. J. Comput. Assist. Learn. 29(2), 109–121 (2013)

73. Chesnut, S.R.: On the measurement of preservice teacher commitment: examining the rela-
tionship between four operational definitions and self-efficacy beliefs. Teach. Teach. Educ.
68, 170–180 (2017). https://doi.org/10.1016/j.tate.2017.09.003

https://doi.org/10.1016/j.compedu.2015.01.005
https://doi.org/10.1016/j.compedu.2011.10.009
https://doi.org/10.1007/s11423-019-09692-1
https://doi.org/10.1007/978-981-19-1738-7_18
https://doi.org/10.1016/j.tate.2017.11.005
https://doi.org/10.3390/educsci11100644
https://doi.org/10.2791/11517
https://doi.org/10.1111/bjet.12330
https://doi.org/10.1080/1475939X.2022.2092547
https://doi.org/10.1016/j.compedu.2019.01.010
https://doi.org/10.1111/jcal.12645
https://doi.org/10.1016/j.tate.2017.09.003


58 A. Janeš and A. Klančar
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Abstract. This topic is dealt with by numerous relevant researches, so we tried
to contribute empirical research to the ICT aspect in teaching. The aim of this
research is to determine and analyze teachers’ views on their own skills for the
application of modern technology in educational work. A descriptive method with
surveying and scaling techniques was used, and a questionnaire instrument with an
assessment scalewas created based onnumerous papers dealingwith this topic.157
respondents participated in this empirical research. The analyzed data show the
following: teachers know the specifics and pedagogical importance of applying
modern technology in educational work; teachers have acquired skills for using
modern technology during education, professional development, private courses
and through independent studies and research; teachers believe that institutions that
prepare teachers and teaching staff should continue to pay attention to teaching
subjects that concern modern technology in teaching; a significant number of
teachers believe that they have developed ICT skills and have a desire for more
frequent training in this area, where they stated what they would like to learn and
apply in practice. This research opens up questions for practical answers in which
all ways could be adequately answered to the teachers’ proposals, whereby an
interesting idea could be directed towards cooperation with the local community
and the realization of these proposals.

Keywords: Teacher ·Modern Technology · ICT · Skills · Competences

1 Introduction

Frequent and current topics and discussions in the sphere of modernization of formal
education, for the most part, emphasize the importance of modern technology in educa-
tional work. Therefore, information and communication technologies have had a strong
impact on education as well [24]. “Digitalization in education is a process that supports
more successful learning, teaching and better organization of students’ leisure time”
[7]. In order to realize modern concepts of teaching and extracurricular activities, as
well as the application of information and communication technologies in working with
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students, the functions of teachers must include the aspect of digital competence. The
role of teachers is to encourage an information and communication literate society,
where they need to have developed competencies in this area [27]. Digital competences
of teachers are one of the relevant factors that influence the quality of the teaching pro-
cess today. Therefore, we can agree that “digital competencies enable teachers to work
modern information and communication technologies, computers, databases, in order to
achieve their goals in the context of their work” [4]. Research findings [23] show that
teachers and educators do not have sufficiently developed information and communica-
tion competences, but that there is motivation to acquire knowledge in this sphere. The
results of the following research show that as many as 58% of teachers have professional
competencies in the field of information and communication technologies [26]. Research
findings show that teacher competencies influence the introduction and application of
information and communication technologies [2]. The obtained research results show
that the ICT competence of teachers is significantly influenced by participation in sem-
inars and trainings related to ICT [3]. The findings show that teachers apply ICT on a
daily basis, but state that there are certain obstacles to adequate application [21]. “The
most important complementary, interconnected, aspects of the process of knowledge
construction in collaborative professional development of teachers through ICT are:
conducting professional development of teachers, providing support and feedback, and
formal recognition and applicability of what has been learned” [18]. Continuous training
of teachers in the field of ICT is very important, because there are various possibilities
for creating lessons [25]. Also, the research results show that teachers have a desire
to improve further in the application of ICT in teaching [8]. As technology advances
very quickly, it is necessary for teachers, as much as possible, to follow technological
innovations, familiarize themselves with them and strive to improve educational work.

With our work, we will try to analyze the views of teachers about their own skills
for the application of modern technology in educational work.

2 Methodological Framework of the Research

There are a number of dilemmas and divided opinions about whether the use of modern
technology is overemphasized in the life of children and young people, we must admit
that it is very difficult to imagine life today without the use of technology. Certainly,
excessive use of modern technology among students, as well as ignorance about the use
andmanagement of technology and adequate behavior in the Internetworld, are problems
that the school, as a key institution, must pay attention to and, through various programs,
educate students on how to use technology correctly and with quality. Therefore, the
application of modern technology requires and implies good training and preparation of
teachers in this sphere, while the focus of our research is based on the following problem:
how teachers evaluate their own skills regarding the application of modern technology
in educational work?

Therefore, the aim of the work is to determine and analyze the views of teachers
about their own skills for the application of modern technology in educational work.

The research tasks are:
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1. To examine whether teachers are familiar with the characteristics, specifics, and ped-
agogical importance of information and communication technologies in education;

2. To examinewhere teachers acquired skills for usingmodern technology in educational
work;

3. To determine whether faculties that prepare teachers and teaching staff should pay
attention to teaching subjects that concern the application of modern technology in
educational work;

4. To examine the teachers’ reasons why it is or is not necessary to pay attention to
teaching subjects that concern the application of modern technology in teaching;

5. Whether, according to the teacher’s opinion, the modern teacher as a reflective
practitioner must possess ICT skills;

6. To examine whether teachers consider themselves to have well-developed ICT skills;
7. To examine whether teachers would like to have the possibility to expand their

knowledge and skills more often in the sphere of application of modern technology;
8. To examine teachers what they would like to learn by improving in this area.

The sample consists of 157 teachers from the Republic of Serbia. From the sociode-
mographic variables, we took into account the teacher’s gender and their level of
education (Table 1).

Table 1. Sociodemographic characteristics of teachers

Variables Frequencies (f) Percentages (%)

Gender

Female 93 59.2

Male 64 40.8

Level of education

College 48 30.6

Master’s degree 109 69.4

The descriptive method was used in the research, while the surveying and scaling
techniques were used. Based on numerous papers dealing with this topic, an instrument
(TSMT-2021) for this research was created. The questions in the instrument were of
closed and open type. The research was conducted in 2021 electronically using a Google
questionnaire. In addition to the basic information provided in the introductory part of
the instrument, each question contained a clear explanation intended for the respondents.
The collected data were processed in the program SPSS (Statistical Program for Social
Science).
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3 Research Results

Today, a lot iswritten and often spoken about the use ofmodern technology in educational
work when it comes to ways of modernizing and innovating formal education. Based on
the theoretical presentation and the set methodological framework, in this part we will
present the results of the conducted empirical research.

In line with the much-discussed importance of using modern technology, the first
research task was to examine whether teachers are familiar with the characteristics,
specifics, and pedagogical importance of information and communication technologies
in education. With this introductory question, we obtain the information needed for
further consideration and consideration of this topic. 98.1% of teachers are familiar
with the characteristics, specifics and pedagogical importance of modern technology in
educational work, while only 1.9% of teachers answered that they are partially familiar.
We can see that there were no negative answers to this question.

The modern era has enabled modern teachers to acquire and improve their skills
in various ways, both through formal and informal education. Accordingly, as part of
teachers’ familiaritywith the characteristics and importance of the application ofmodern
technology in the process of upbringing and education, we wanted to examine where
teachers acquired skills for the application of technology in educational work (Table 2).

Table 2. Answers of teachers where they acquired skills for the application of modern technology

Frequencies (f) Percentages (%) Valid percentages

At education/study 89 56.7 56.7

During professional empowerment
within the work

30 19.1 19.1

As part of a private course that I
financed myself

20 12.7 12.7

I researched and studied on my own 18 11.5 11.5

In total: 157 100 100

The largest number of teachers acquired skills for using modern technology during
their education at college. Accordingly, the next task was to determine whether teaching,
pedagogic and other faculties that prepare teaching staff should pay attention to subjects
related to the application of modern technology in educational work.

The largest number of teachers fully agree with the statement that faculties that
prepare teachers should pay attention to teaching subjects about modern technology in
educational work. Based on the contingency coefficient, which was calculated from the
distribution shown in Table 3, the value of which is −0.59, at the level of statistical
significance of p = 0.00, the results showed that there is a connection between profes-
sional education and teachers’ opinions, whether they think that teacher, pedagogic and
other faculties that prepare teachers or teaching staff should pay attention to subjects
related to the application of information and communication technologies in teaching.
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The research indicates that the correlation coefficient is statistically significant and neg-
ative (C = −0.59; p = 0.00). Therefore, the analyzed results show that teachers with
a master’s degree more often stated that they completely agree with the statement that
teaching, pedagogic and other faculties that prepare teachers or teaching staff should
pay attention to teaching subjects that concern the application of modern technologies
in educational work.

Table 3. Correlation between level of education and teachers’ opinions about paying attention to
subjects during studies that concern modern technology in educational work

Do you think that teaching, pedagogic and other faculties that
prepare teaching staff should pay special attention to teaching
subjects that concern modern technologies in educational work?

I totally agree I agree I’m
undecided

I don’t agree in total

Level of
education

College 17 24 6 1 48

Master’s
degree

99 9 1 0 109

in total 116 33 7 1 157

If the teachers answered positively (I completely agree and agree) that teaching,
pedagogic andother faculties that prepare teachers and teaching staff should pay attention
to subjects related to the application of information and communication technologies in
teaching, they were required to state the reasons (Table 4).

Table 4. Teachers’ reasons why attention should be paid to teaching subjects related to modern
technology in educational work

Frequencies (f) Percentages (%) Valid percentages

Educational work should follow the
development of technology in order to
modernize this dynamic process

53 33.8 33.8

We should work on training staff for the
application of modern technology and
enable them to improve their current
knowledge and skills

96 61.1 61.1

They answered in the negative 8 5.1 5.1

In total: 157 100 100

The teachers who answered negatively (I’m undecided, I don’t agree and I don’t
agree at all) stated that more attention should be paid to pedagogical, psychological
and didactic-methodical subjects and content and stated that the application of modern
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technology burdens teachers in their daily work. Therefore, this group of respondents
(5.1%) states that it is necessary to pay less attention to subjects related to the application
of modern technology in educational work. Certainly, in addition to teaching subjects
that concern the acquisition of knowledge and skills in the field of psychology, pedagogy,
methodology and other relevant sciences and scientific disciplines that the respondents
mentioned, future teachers and teachers of this higher education institution must also
be prepared for the application of modern technology, because the time in which we
live requires the use of this technology in the process of upbringing and education,
good knowledge of information and communication technologies and well-developed
digital competence of educators, teachers and teachers. The application of information
and communication technologies has a unique pedagogical value that teachers and other
practitioners should know and adequately use, apply, develop and initiate in educational
work. Teachers list some of the practical proposals aimed at the dedication of the aspect
of information and communication technologies in the school environment:

• Established forms of professional development that would be specifically directed
towards the application of basic programs in teaching, as well as giving ideas to
apply modern technologies in a more modern and interesting way for students. Some
teachers argue that, for example, they have skills and knowledge in the PowerPoint
program, but that they do not know how to make presentations and slides more
interesting and interactive. They believe that it is not enough to just give instructions
for making a presentation, but that it is also necessary to include practice in order to
master other techniques in order to make the presentation more effective and of better
quality for work;

• Formation of professional groups at the school level that would carry out internal
training of teachers;

• ICT competent teachers can give lectures and trainings as well as accredited seminars
that other practitioners could attend;

• Day of digital competences within the school, in which both students and teachers
would participate and mutually exchange knowledge and skills in the field of using
modern technology. One group of teachers states that younger and/or teachers with
better digital and ICT skills and competences work and demonstrate to those teachers
who are not sufficiently developed these skills.

These are just some of the teachers’ suggestions on how it is possible to direct
attention to technology and its application in the process of upbringing and education.

Whether, according to the teacher’s opinion, the modern teacher as a reflective prac-
titioner must possess ICT skills. Only 5.73% of teachers answer that they are determined
to be responsible with the offered item, while all other teachers answer very positively,
choosing the highest answer modality that reflects a positive attitude. Many authors
believe that teachers’ information and communication skills are an important condition
for quality educational work, so the next task was to examine whether teachers con-
sider themselves to have well-developed ICT skills. 91.1% of teachers believe that they
have developed ICT skills, while 8.9% of teachers state that more training and seminars
are needed to improve their ICT skills, while none of the surveyed teachers answered
that they do not have developed these skills. This question is very broad and opens up
opportunities for discussion from different perspectives. In accordance with that, the
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concept of a reflective practitioner teacher also implies constant improvement in various
spheres [17] and the strengthening of skills and competences [16] so our task was to
examine whether teachers would like to have the opportunity to expand their knowl-
edge and skills more often in the field of applying modern technology in education and
what they would like to learn. 83.4% of teachers state that they would like to have the
opportunity to expand and improve their knowledge and skills in the field of information
and communication technologies more often. A high percentage of teachers interested
in further professional empowerment in the field of digitization show that it is neces-
sary to provide teachers with different opportunities to see, learn and apply different
techniques and create diverse content using modern technology. We asked the teachers
(with an open-ended question in the instrument) to answer what they would like to learn
additionally regarding the use of modern technology. They mostly stated that they have
a desire to learn how to create interactive games for students to refresh or learn new
material, to create their own website, a portal where they would post materials both for
their students and for all those who want something new and interesting to learn, as well
as creating an educational blog. Teachers point out that they would use their own web-
sites, portals and blogs to post interesting materials that they cannot often devote enough
time to during classes. Precisely, teaching approaches based on educational computer
games or blended learning which use Moodle system have proven to be very effective
approaches that encourage student engagement during the teaching process [5, 19]. A
smaller number of teachers answered that creating educational games on computers
would also help students who need additional help and support. The teachers’ answers
are very interesting and directed towards serious topics that would certainly improve
their competences and improve the quality of teaching and learning.

4 Discussion

A special group of competencies for functioning in various aspects of life are repre-
sented by digital skills, which are extremely necessary for a modern individual [14].
Many researchers [9, 11, 12, 15, 22, 28] are interested in numerous topics concerning
modern technology and aspects of educational work, looking at the skills and com-
petencies of teachers in this sphere and generally considering this current topic from
different perspectives. Therefore, guided by the received answers, we observe that the
teachers’ self-assessment of familiarity with the characteristics, specifics and pedagog-
ical importance of modern technology within the process of upbringing and education
is very positive, where mostly all respondents answered that they are familiar. There
is a high percentage of teachers who choose the highest response modalities. Skills in
this sphere were very much needed by teachers even during the pandemic, with the
results [10] of the survey showing that 52.2% of teachers self-assessed that they par-
tially possess digital competencies. The teachers answer that during schooling/faculty,
during formal education, they most often acquired knowledge and skills in the ICT field,
but there are also other ways in which they developed these skills. These results show
a very positive practice of institutions. As technology is very close to students, it is
necessary for teachers to directly and indirectly involve students, while providing them
with pedagogical guidelines. Therefore, positive examples may include the involvement
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of students in the creation of teaching units with a focus on the application of infor-
mation and communication technologies, whereby students would be actively engaged
to search for materials and immediately acquire knowledge. So, teachers’ awareness of
various ways of working and their digital competence open the possibility for innova-
tion in working with students. Certainly, the role of teachers is very important, because
the magic wand is in their hands and they are leaders and practitioners who need to
introduce innovations [13]. Also, “key research results indicate that teaching faculties
at universities pay more attention to the use of digital technologies in teaching com-
pared to non-teaching faculties that have teacher profiles” [20]. Teachers believe that
higher education institutions that prepare teaching staff should pay more attention to
the aspect of modern technology, while a small percentage of teachers who expressed
negative agreement with this item believe that these higher education institutions should
focus more attention on other contents.In everyday life, among certain people we can
hear and see resistance to modern technology, but when we look at this topic through
educational work, technology has many positive sides, whereby teachers should use it
in the process of upbringing and education and guide children how to use it. Therefore,
we are witnessing that we live in digitalized social circumstances, but as many authors
point out, this group of skills is very relevant and a large percentage of teachers believe
that they have well-developed these skills and have the desire to improve further, while
they believe that the modern teacher as a reflective the practitioner should possess this
group of skills. Research results show that the courses and trainings were very useful
and help teachers in developing ICT skills, but certain difficulties were also observed
[1]. The obtained results of the research show that the impact of the training had pos-
itive outcomes in terms of the development of teachers’ digital competences [6]. The
research results show a high readiness of teachers for training through various forms
in the sphere of modern technology [12]. The findings of our research also show that
the teachers presented and gave suggestions in the practical domain very widely and
comprehensively. The teachers clearly stated what they would like to learn and in which
segments they would like to develop their own skills, which is certainly an important
factor in the further development of their skills. Therefore, the practical suggestions that
the teachers mentioned can serve as a basis for creating programs aimed at professional
development and strengthening of the pedagogical staff.

5 Conclusion

This topic is dealt with by numerous relevant researches, so we tried to contribute
empirical research to the ICT aspect in teaching. With this article, we tried to present
the results of empirical research that focused on teachers’ assessment of their own skills
for using modern technology in working with students. The obtained results indicate a
positive attitude of teachers towards ICT skills, the improvement of skills in this areawith
clear proposals concerning the practical domain, which is one of the characteristics of a
teacher who is a reflective practitioner. In this context, their proposals are numerous and
concern better practice, the learning of typical students and students who need support,
as well as promoting the work of teachers in various creative ways. Ideas for further
consideration of this topic can be in the implementation of the mentioned suggestions
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of teachers through a partnership between teachers/schools and the local community.
Parents of students who are involved in this field and/or have well-developed ICT skills
themselves can be involved and transfer knowledge and skills to students and teachers,
learning and collaborating with each other through ICT topics. Many authors agree that
in order to modernize the teaching activity of the school, it is necessary to empower and
enable teachers to improve and advance their previous knowledge and skills, because
this is one of the conditions for the development of digital competence among students.
Further research can focus on looking at sociodemographic characteristics and teachers’
self-assessment of skills for applying modern technology in educational work.
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Abstract. The COVID-19 pandemic has spread remote work, education, bureau-
cracy, and treatment. Also, it is observed that during the pandemic, speech therapy
becamemore popular. This article reviews the possibilities of using digitalmedia in
speech therapy. It presents some research from different countries about the aware-
ness of online speech therapy and its opportunities. The authors briefly describe
three programs (Kokolingo, mTalent Logopedia, Afast. Powiedz to!), which could
be helpful in logopedic practice. This is an introduction to their study about how
Polish speech therapists use digital media during prevention, diagnosis, therapy,
and consultations with patients’ caregivers and other specialists. The results of
this study will be published in 2024.

Keywords: Digital Media · Speech Therapy · Teletherapy

1 Introduction: Digital Media and Media Competencies

Media is a medium that lets information be transmitted. It could be divided into tra-
ditional media, like newspapers, and new or even new media, like the Internet [1–3].
Digital media are the effect of revolutionary progress in human information transmission
and storage [4]. Digital media needs special tools and machines to be read, watched, lis-
tened to, created, or edited. Examples are computer games, mobile applications, online
information services, podcasts, e-books, and augmented reality (AR). The last one is
“an improved form of the actual physical world that is accomplished over the practice
of digital visual sound, elements, and other sensual stimuli carried via engineering” [5].

To use digital media as effectively and safely as it is possible, users must have digital
competencies. One of the most popular concepts describing the set of digital competen-
cies desired by contemporary citizens is the idea of DigComp. It is a combination of
knowledge, skills, and attitudes, which we should have to “… the confident, critical and
responsible use of, and engagement with, digital technologies for learning, at work, and
for participation in society” [6]. The first version of DigComp was published in 2013.
Now (from March 2022), we have the fourth iteration of the framework. Updating this
idea results from the changes and development of the digital environment. It provides
more than 250 new examples of knowledge, skills, and attitudes that help citizens engage
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confidently, critically, and safely with digital technologies and new and emerging ones,
such as systems driven by artificial intelligence (AI).

Digital competencies are a part of the Key Competence Framework for Lifelong
Learning and are interlinked with other competencies like 1) science, technology, engi-
neering, and mathematical; 2) languages, 3) literacy, cultural awareness, and expression;
4) entrepreneurship; 5) civic competence, 6) personal, social, and learning to learn. These
competencies are essential for citizens’ fulfillment, a healthy and sustainable lifestyle,
employability, active citizenship, and social inclusion [7]. They could make our lives
more effective because of their multidimensionality and rapidly changing. All genera-
tions should be able to experience using media in different ways, also in education and
therapy. Having digital competencies let people learn new things, find solutions for their
various problems, cure for the disease they face, and also consult with specialists from
around the world. It is meaningful in every field. Moreover, as adults, we can be good
models for young generations and show them how to use new technology smartly.

2 Online Speech Therapy vs. The COVID-19 Pandemic

In the literature, we can findmany terms connectedwith telemedicine and online therapy,
like, for example, digital practice [8], teletherapy [9], online speech therapy [10], online
counseling [11], and telepractice [12]. The thing that connects all of these terms is that
they are carried out remotely, via more simple media, such as the telephone, or more
advanced, such as the Internet. The article will use the terms teletherapy, online speech
therapy, and remote speech therapy interchangeably. All of these terms we understand
as remote work with the patient using the Internet and devices that allow people to use
it (i.e., a computer, tablet, smartphone).

Teletherapy can be carried out in three forms: 1) synchronous, 2) asynchronous, and
3) hybrid. The first is conducted in real-time with audio and video. Examples could be
groupmeetings and consultations between a patient/caregiver and a therapist. The second
one carries on at different times. A therapist and a patient participate in the exchange of
information at a time convenient for them. Some examples are transmitting voice clips,
audiological testing results, and sending educationalmaterials (photos, graphics, records,
movies, and messages). The last one, hybrid, combines synchronous and asynchronous
working with patients. It could include in-person meetings with the patient [13].

Online practice is a relatively new thing in the world of speech therapy. In the 2020
systematic review conducted by K. Weidner K. and J. Lowman in Perspectives, ASHA
examined the literature on adult telepractice services from 2014 to 2019, concluding that
there is evidence to support the continued use of adult speech therapy telepractice. Still,
more research is needed on its effectiveness [14].

The literature suggests that the use and implementation of telepractice in speech
therapy in different countries varies widely. In the USA in 2002, a study developed
by ASHA reported that only 11% of respondents (audiologists and speech therapists)
delivered telepractice services, and 43% expressed interest in using it in the future
[15]. Initially, telepractice was carried on by audio sessions via telephone calls, but
videoconferencing became increasingly used with the development of technology. In
2016, a study by ASHA showed that 64% of the 476 respondents were already using
telepractice to deliver services [16].
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The use of digital media by speech therapists became increasingly popular dur-
ing the COVID-19 pandemic because of the lockdown when the opportunities to meet
with specialists were limited. The SLT profession responded with innovation and used
telepractice to maintain the delivery of their services to ensure continuity and effective
care for the patient.

Only 3%of healthcare professionals in Ireland used video consultationswith patients
before the COVID-19 pandemic. Moreover, the online survey of speech-language ther-
apists (SLTs) in Ireland by E. Farren, D. Quigley, and Y. Lynch in 2021[17] carried out
to investigate their perceptions of telepractice found that more than half of participants
(173) declared teleworking (51%, N = 89) while 49% did not (N = 84). The results of
the research conducted by Anna Karowicz in July 2020 (computer-assisted web inter-
view) show that 85,5% of respondents - Polish speech therapists (N = 340) working
online during lockdown.14,5% of them stop working on those days, and 1,7% (only
six respondents) still work in the office. Before the COVID-19 pandemic, 326 surveyed
speech therapists (95.9%) had not previously tried to use distance therapy techniques
[18].

The introduction of using digital technology during the COVID-19 pandemic lock-
down took work and effort. People needed to prepare for this. The study (N = 16)
conducted by E. Y. L. Kwok, J. Chiu, P. Rosenbaum, B. J. Cunningham in Canada with
sixteen frontline speech-language pathologists and assistants from one publicly funded
program in Ontario showed six stages of using digital technology in therapy during
the COVID-19 pandemic: shocking abrupt lockdown; weeks of uncertainty; telepractice
(treatment using a video calling app) emerged as an option; preparation for telepractice;
telepractice trials; and finally, full implementation of telepractice.Moreover, focus group
discussions (N = 8) show that the specialists felt their transition to online therapy was
a success, but it needs time to consider telepractice a sustainable practice [19].

This scheme was observed in many countries and fields. For example, the Polish
education system described three stages of online education. The first one, from March
to June 2020,was full of confusion, uncertainty, attempts towait out, teaching in different
ways, and using other media. The second stage started in September 2020 and, in the
beginning, was focused on testing students and teaching as many topics as possible
offline. At the end of this stage (December 2020), schools understood that they must be
prepared for online learning in the coming months. In the last stage, it was the time of
the “new normal”. Everything was the same, like in real school, but it was online [20].
Because in Poland, speech therapy is strongly connected with schools (speech therapists
work primarily in schools and psychological and pedagogical counseling centers), it
could be said that the problem with having online therapy has similar stages.

TheCOVID-19 pandemic gave the opportunity of increasing interest in online speech
therapy. But many studies still need to be conducted to check the effectiveness and
determine the principles of using digital media in therapy and logopedic practice with
different, specific disorders.
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3 Issues and Concerns About Using Digital Media During Speech
Therapy

Digital media can be used in speech therapy for different disorders. The study, conducted
among 173 SLTs in Ireland using an online survey to explore the use of telepractice,
showed that the most common groups of telepractice patients were children with speech
disorders (14%, n= 33), children with developmental language disorders (DLD) (14%,
n = 33), autism spectrum disorder (10%, n = 23) and adults with dysphagia (11%, n
= 27) [17]. In the research conducted by M. Szurek in Poland before COVID-19 [21]
(84%, 32 responders) believed that using media in speech therapy is helpful. However,
respondents used media on average once every three meetings (84%, 32 people) and for
5–10 min during a 45–60-min therapy session.

However, there are certain limitations to online speech therapy. Some disorders, such
asOrofacialMyofunctionalDisorders, are challenging to conduct online. This is because,
in the treatment, SLT usesmassages, spatulas, vibrators, etc., to help normalize facial and
lip structures. This may soon change, as products such as Smart Palate Speech Therapy
are being developed, where a custom-made SmartPalate and a computer interface allow
lip and tongue movements to be monitored in real-time [22]. On the other hand, patients
will need specialized equipment or software to benefit from such therapy. This may
increase the overall cost of treatment and thus may only be available to some patients.

Moreover, in Poland, researchers at the Silesian University of Technology (Depart-
ment of Informatics and Medical Devices Faculty of Biomedical Engineering) and the
University of Silesia in Katowice (Faculty of Humanities, Institute of Linguistics) are
working on something different. They would like to produce a tool to analyze the work
of facial and head muscles. It could help diagnose how patients breathe, swallow, and
speak [23].

One of the opportunities for using digital media during speech therapy is working in
a hybrid form. In this case, the important thing is that the therapist should prepare a plan
and the rules of the procedure to achieve the goal [13]. This form of therapy will be good,
especially for people with severe communication difficulties and complex physical or
cognitive disabilities who cannot consistently participate in stationary therapy on their
own or find it more exhausting. The results of the pilot study prepared by T. Chaudhary,
A. Kanodia, H. Verma, H.A. Sigh, A.K. Mishra, and K. Sikka in India compare online
teletherapywith face-to-face therapy for speech-languagedisorders (N=20, fivepatients
in each category, like disorders of fluency, voice, adult neurogenic, and swallowing) show
a positive correlation between face-to-face therapy and teletherapy for progress made
by the participant and overall satisfaction parameters. Moreover, all participants felt that
teletherapy was a more convenient, cheaper, and comfortable method (rated 4 or 5) of
delivering services, and most of them agreed that they would use or recommend having
online speech therapy (except one, who had terrible Internet connection during therapy
sessions) [24]. But on the other hand, too much emphasis on digital media or only using
digital media in therapy may reduce the opportunities for personal interaction between
therapist and patient.

The next issue connected with using digital media by speech therapists is the effort
to provide the apps, special electronic devices, Internet access to the office, and personal
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competencies/personalities of the therapists. The lack of knowledge about the possibili-
ties of using digital media during therapy, technology failures, problemswith the Internet
connection, and loss of vision and sound can lead to session interruptions or altogether
terminate a session. It can affect therapy progress and cause frustration for the patient
and therapist [8, 9, 24]. Also, various personality traits of therapists could have great
relevance for using digital resources in speech and language therapy. But in B. Szabó,
S. Dirks, and A.L. Scherger’s research [25], the number of interviews was deficient
(N = 5), so it should be done again with a bigger group. In a study conducted by R.
Patel, E. Loraine, and M. Gréaux, with a broader study group, UK pediatric SLTs (N =
424) reported similar factors such as specialized training (27%), funding for workplace
devices (22%), and supportive leadership (19%) were most likely to have facilitated
sustained digital practice – helping respondents to use technology during a pandemic.
The results also indicate a significant increase in frequency, convenience, and confidence
associated with SLTs’ use of digital practice during COVID-19 compared to before the
pandemic [8].

Conducting speech therapy online is also hindered by the many distractions and
interruptions at the patient’s therapy location, such as home or daycare. These distrac-
tions and interruptions can disorganize or even stop the therapy session and reduce the
effectiveness of the therapy. It is also a significant challenge for therapists to ensure
the therapy process’s safety and protect sensitive patient information. These things are
presented in more than just studies connected with online speech therapy. It also could
be found in different areas, like using digital technology by teachers in the teaching-
learning process [26]. So it is more like a general concern, not only linked to speech
therapy with digital media.

Another issue with using digital media during speech therapy is that electronicmedia
primarily engage two sensory organs, the eyes, and ears,minimally the sense of touch as a
click.What needs to be added here is the polysensory andmultidimensional engagement
in exploring the world when interacting with natural objects [27], which are fundamental
to treating speech disorders such as apraxia or dyspraxia.Using telepracticewith children
or other patients, a family member, supported and guided by the SLT, is required during
sessions. It is an opportunity to be more involved in a child’s therapy sessions and meet
with the therapist. The second benefit of therapy at home is the opportunity to meet with
a therapist before or after each session.

The problem with using digital media by speech therapists is also connected with
fear (in therapists and parents/caregivers) of children’s excessive use of digital media.
Today, digital media, including tablets and smartphones, have become essential devices
in almost all homes. After all, the proper development of children depends on direct
contact with sensitive, physically present people and engagement with the real world
through all the senses. With this, parents and therapists face various questions: Should
digital media be used in therapy? If so, how much time in therapy should children use
digital media? Will the use of media affect the relationship between therapist and child?
Will the use of media increase/maintain the child’s motivation to work? From what age
can technology be used in therapy? [28].
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But on the other hand, using digital media in therapy allows patients to learn how
to use technology in a productive way and purpose, which relates to developing their
media competencies. Moreover, it could motivate them to continue working.

Technology helps to communicate with people with mobility and physical disabili-
ties. It is mainly based on touchscreen speech and eye-tracking technology (a device for
measuring eye positions and eye movement, and points of gaze to see where a person is
looking on a computer screen). The eye-tracking technology system is C-Eye, developed
for patients who cannot communicate due to brain damage [29]. Assistive technology
and communication solutions are something that also helps people, for example, with
Rett syndrome [30], in need of communication and development. It is one of the best
examples, showing the importance of development and technology for improving the
quality of human life.

Summing up, using digital media in speech therapy has advantages and disadvan-
tages. Some of the benefits are: 1) saving time on the way to and from therapy, 2) the
opportunity to consult with specialists from around the world, 3) the opportunity of
recording sessions, 4) reducing stress before meeting someone you know in the waiting
room, 5) the opportunity, that a session can take place everywhere and every time, 6)
experiencing the effectiveness of using new technology, 7) the chance to develop media
competencies, which are very important in the modern world. On the other hand, there
are some disadvantages which could be: 1) the need for having devices, the Internet, and
special programs or apps, 2) having functional digital skills, 3) ensuring security and
privacy, 4) exposure to numerous distractions and disruptors, e.g., at home, 5) limited
opportunities for hands-on and polysensory learning, 6) lack of psychical interaction and
feedback. The use of digital media in speech therapy should be adequate to the patient’s
capabilities and difficulties. However, speech therapists should follow technological
innovations and allow patients to try different types of therapy.

4 Digital Media in Speech Therapy - Examples

Over the years, numerous applications and computer programs have been developed.
They have different functionalities and are tools that adopt game-based scenarios and
mechanics to increase motivation and treatment adherence. Here are three examples
of programs and applications which can be helpful for children with articulation or
other disorders connected with speaking and listening (Kokolingo and mTalent series)
and people with aphasia (Afast. Powiedz to!). These programs were chosen for different
reasons. First, these programs can support speech therapy with varying speech disorders,
showing their diversity. Second is that they are developed by specialists, like pedagogues,
speech therapists, and ITC specialists. The other reasons are: 1) Kokolingo is a program
that uses not only inPoland. Itwas created inCroatia. It also has anEnglish version, so it is
international; 2)mTalent Logopedia is a part of one of themost extensive educational and
therapeutic series for children. The other details are, for example, Auditory Perception,
Visual Perception, and Central Auditory Processing Disorders, and the Polish Dyslexia
Association recommends them. Unfortunately, there is no research on the effectiveness
of using these specific programs. This is the field that should be thoroughly examined.
Examples from different areas, like cognitive, logical thinking, concentration, hand-
eye coordination, and achieving goals by using some computer games, give hope that
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these programs could be helpful because they are something like computer games; 3)
Afast.Powiedz to! is free to use, and it should be promoted in Poland and the world
because it is a comprehensive proposition, supporting work with patients with various
types of aphasia.

4.1 Kokolingo

Kokolingo is a program created for preschool and elementary school children (from 4
to 10 years old) with articulation or phonological speech sound disorders. It could be
used online on computers, laptops, tablets, and smartphones. Kokolingo has got a lot
(more than 5000! [31]) of different screens with exercises, like, for example, single
syllable speech sound exercises (for example, moving mouth correctly to pronounce
single syllable sounds), mouth and tongue exercises (tongue in cheek, feathers blowing,
using the tongue to count teeth), differentiation of sounds, correctly articulation,memory
exercises, looking for the correct syllables, reading, and so on. Before a patient uses a
program, it is recommended to consult a speech therapist, who makes an accurate diag-
nosis and decides which sound should be trained first. The consultation is also essential
because it should exclude other problems and factors that cause wrong articulation.

The authors of this program recommend using it every day for at least 30 min. If the
child has better attention, it could be used longer and more frequently. They also suggest
that Kokolingo should be used with adult supervision because, in some exercises, an
adult (parent, caregiver, speech therapist) decides the success of each speech attempt.
Moreover, in this way, a child can have an additional opportunity to have fun with adults
and experience the educational side of new technology [32].

One of the most exciting facts about Kokolingo is that this program is not only used
in one country for one language. Pedagogues, speech therapists, and ITC specialists
initially invented it in Croatia. They are united in E-Glass d o. o. founded in July 2009
by a group of scientists from the Faculty of Engineering, University of Rijeka. The
author of the Polish version is Katarzyna Łuszczak from ATABI company, a pedagogue
and speech therapist interested in Augmentative and Alternative Communication. This
programalso has anEnglish (American&British) version. The characters in each version
are the same – a pirate (in the Polish – Kazik) and a parrot named Koko. The Pirate is like
a guide in the world of Kokolingo. He explains exercises and rules and teaches children
how to do breathing exercises and produce sounds. Koko motivates children to do the
exercises by giving very nice comments, like “Well done!” or “Good job!”. During each
activity, the users collect some precious, like diamonds, coins, rubies, etc. If they collect
enough valuables, it will be an opportunity to visit Koko’s shop and buy unique items
for her, such as hats, glasses, skirts, and more. The more exercises are done, the more
things can be purchased at the shop. The Demo English version is here: https://app.us.
kokolingo.com/ [33].

4.2 Afast. Powiedz to!

Afast. Powiedz to! is a free online platform that helps people with aphasia. Aphasia is
often a result of a stroke or breakdown of the two-way translation that establishes a
correspondence between thoughts and language. A person with aphasia has problems

https://app.us.kokolingo.com/
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with formulating language or/and an inability to comprehend language [34]. This pro-
gram was created to help people with speech therapy difficulties because of their living
place. People can use it on their computers or tablets. Installation is not required. In
the application, there are many exercises (more than one thousand orders), for example:
naming objects, building sentences, recognizing colors, recognizing names of the days
of the week, or counting.

The authors prepared three rehabilitation programs: 1) for people with sensory apha-
sia, 2) for people with motor aphasia, and 3) for people with conduction aphasia. Before
using the platform, a patient should consult with a specialist. Having an account helps
the patient to choose: 1) the right program of therapy, 2) the level of it, and also 3)
the right speed of therapy. Moreover, the patient can add their photos (like, for exam-
ple, favorite/good know items or places) to the platform, which could be helpful in the
therapy because of the strong emotional meaning for them. This program was made in
cooperation with three institutions: Salus Publica Foundation, Technopark Gliwice, and
Jagiellonian University [35].

It was created by Michał Kręcichwost and other scientists (like speech therapists
and programmers) for his mother, who had a stroke. She was one of the first people
who got the opportunity of using the program. She lived in a small village and had
limited access to specialist help. The program was also used, for example, by Krzysztof
Globisz, a famous Polish actor, after he had a stroke. According to the creators of the
program, Globisz liked the program. Conversations with the actor and his wife allowed
the creators to pay attention to some critical issues related to motivation to use this kind
of program. Moreover, the authors see some possibilities for using this program with
patients with dementia [36].

Currently (as of August 2, 2023), the program has over 85,000 users (speech ther-
apists, carers, and patients). Unfortunately, we were unable to obtain feedback from its
users1. The program is available here: https://afast.pl/.

4.3 mTalent Series

mTalent series [37] is one the newest and wealthiest therapeutic and educational sets of
computer programs on the Polish market to support therapists, speech therapists, educa-
tors, and teachers in working with children with special educational and developmental
needs. They can be used for various purposes and activities, but primarily for preven-
tion, therapy, and stimulation of preschool and school-aged children during didactic and
equalization, remedial, speech therapy, and corrective-compensation classes.

The first publications of the mTalent series appeared on the Polish educational and
therapeutic market in 2018. It was Zajęcia Logopedyczne (Speech Therapy), created by
Monika Zielińska-Miętkiewicz (speech therapist, linguist) and expert Professor Mał-
gorzata Cackowska. This part was divided into two boxes. The first one is prepared to
work on 12 sounds (SZ, Ż, CZ, DŻ, S, Z, C, D, Ś, Ź, Ć, DŹ, R, L). The second one is
based on T, D, N, K, G, H, B, P, W, F, and voiceless sounds [38]. Children can practice
pronouncing sounds in isolation, logotoms, syllables, sentences, and texts. Speech ther-
apists can also print directly from the program worksheets for children. Both program

1 Data provided by the developers of the program.

https://afast.pl/
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parts included extra devices like a microphone, headphones, and loudspeakers. More-
over, speech therapists can have a free training program, and (after buying the set) they
get the methodological guide and instructions for creating their resources. The demo
version is available here: https://www.mauthor.com/present/6138183699136512.

There is also a part for teenagers and adults - Zajęcia logopedyczne dla dzieci i
dorosłych. It included exercises for the R sound, sonority-soundlessness, prosodic fea-
tures of speech, vowels, and lengthening of the expiratory phases. According to the
authors, it does not contain infantile graphics. It has almost 1,000 interactive screens
and a collection of printable worksheets [39].

The programs in the mTalent series were created by scientists and experienced SLTs,
psychologists, linguists’ practitioners [40], and programmers, making the proposed
exercises in line with the latest scientific knowledge and enjoyable for children.

The series includes 21 products, such as Auditory Perception, Visual Perception,
Speech Therapy Activities, Writing Difficulties, Spelling, Reading with Syllables,
Autism, etc. In total, there are more than 20,000 interactive screens. Each program
contains about 500 interactive programs and about 100 printable worksheets. A wide
range of exercises appears on the interactive screens, such as listening to and recording
your version of the language material, connecting items, categorizing comprehension,
spotting differences, memory games, connecting the dots, interactive puzzles, picture
sudoku, as well as exercises designed for working with groups of children (interactive
board games, interactive whiteboard games) and text exercises such as filling in gaps
in funny rhymes, completing illustrations, creativity exercises, drawing activities and
much.

At www.mTalent.pl, demo exercises allow users to get acquainted with the mTalent
series for free. Learnetic, the developer of the mTalent series, has also created free tools
Logo test for screening diagnoses for articulation, phoneme hearing disorders, stuttering
risk assessment (Polish, Russian, Ukrainian, English), etc. The free version is here:
Logotest.pl, https://www.logotest.pl.

The mTalent series is based on HTML5 technology so that the therapist can work on
a computer, laptop, tablet, whiteboard and multimedia screen, and even a smartphone,
even without Internet access.

In conclusion, all these three programs can be helpful in speech therapy, but in
different disorders. Afast. Powiedz to! is dedicated to adult people after strokes, with
aphasia. mTalent. Zajęcia logopedyczne and Kokolingo are generally prepared for chil-
dren, especially with articulation problems. The products’ strengths are the technical
side, namely a straightforward, intuitive interface, high usability, and functionality. In
the case of mTalent and Kokolingo, some animations and graphics motivate children to
keep going.

More colorful are these, which are prepared for children. Moreover, these pro-
grams assumed similar patient activities, like cognitive and motor. They have some
exercises that help produce the right sounds and name objects/verbs. mTalent also has
some activities which can help practice hands work.

One of the disadvantages of Kokolingo and mTalent programs is that they are not
free to use. Users can try demo versions and get to know if this kind of speech therapy

https://www.mauthor.com/present/6138183699136512
http://www.mTalent.pl
https://www.logotest.pl
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practice is comfortable for them and their patients. After using the demo, it is possible
to buy the whole program. Afast. Powiedz To! is free to use. The user needs to log in.

These programs are prepared mainly for the therapist’s work with the child or adult.
Using them in group work is difficult, but it is not impossible. If the speech therapist has
a giant tablet, interactive screen/whiteboard, or online therapy, it could be an excellent
modification of practicing. One of the programs has some ideas for group working - it
is mTalent.

5 Summary

Digital media can be used in synchronous, asynchronous, and hybrid speech therapy.
There is a variety of possibilities: 1) chats, videoconferences, and e-mails can be used
to communicate with patients; 2) electronic games/programs and mobile apps can be
used to motivate patients and keep their attention; 3) earlier prepared videos, recordings,
graphics, interactive worksheets can be used as homework, some extra exercises to
achieve therapeutic goals faster. Moreover, it gives patients a chance to practice more,
even if the therapist is unavailable (because of diseases, long distance to the speech
therapist’s office, etc.). Digital media are a real opportunity for patients with articulation,
speech sound disorders, aphasia, or other problems. There is a growing evidence base
to support telepractice in many areas of SLT [17, 41].

The use of digital media increased during the COVID-19 pandemic. Many speech
therapists started online sessions to continue therapy, not to lose their progress. Because
of the lockdown, they were forced to look for new solutions to practice their profession.
So they began to use online work more intensively, as well as various computer pro-
grams/games and applications. Unfortunately, there is not enough research that shows
the effectiveness of using digital media in speech therapy. But, focusing on using digital
media like some unique apps or computer programs used in other fields of education
and therapy, it can be assumed that these kinds of tools will also be effective in the
case of speech therapy. Moreover, online video conferences let speech therapists discuss
problems or difficulties with specialists worldwide, always and everywhere.

There are few specific studies about the effectiveness of using different digital media
during speech therapy. We do not know if it could be helpful to finish therapy faster
because there are many individual factors like, for example, media competencies, will-
ingness to repeat exercises, appropriate adjustment of the programs/applications, devices
available to the patient out of therapeutic sessions, etc. The research carried out onRoma-
nian speech therapists (N = 244) in 2021 by Viorel Aghena and Doru-Vlad Popovici
showed that the effectiveness of online speech therapy is lower due to a lack of direct
interaction. Still, in this way, cooperation with the family of the patients is better. 66%
of speech therapists rated the collaboration with family as good and very good, 29.5%
as satisfactory and only 4.5% as poor, so it could be said that online speech therapy can
increase the involvement of the patient’s family in the therapy process [42].

There is a high probability that computer programs and applications created in the
form of electronic games can help increase the effectiveness of speech therapy. They are
attractive, motivate users to achieve goals attractively, and keep them focused. Patients
should repeat many things to achieve goals, like in a game. Moreover, repetitions in



Using Digital Media in Speech Therapy 79

speech therapy are significant. The research shows that electronic games are a good
option in teaching-learning and even psychotherapy [43]. In their study, L. Aghlara
and N. H. Tamjid (2011) indicated that children learning vocabulary by playing digital
games are more motivated than those taught through traditional methods [44]. Still, their
effectiveness depends mainly on teachers [45]. The effectiveness will be higher if speech
therapists want or know how to use digital media during speech therapy.

As A. Vaezipour, J. Campbell, D. Theodoros, and T. Russel (2020) [46] point out,
there is a need to develop apps that complement traditional speech therapy, but ones that
are designed and developed by a multidisciplinary team of experts, including speech
pathologists, human-computer interaction experts, user experience designers, and app
developers, to ensure a balance between clinically relevant content and a positive user
experience. Finally, randomized, controlled trials of adequate power are needed to eval-
uate the effectiveness of apps developed for long-term use in treating communication
disorders. This article presents three programs that help in speech therapy.Unfortunately,
there is not enough research that shows the effectiveness of using these programs during
speech therapy.

Now we are researching in what ways, what kind of media and devices, and how
often Polish speech therapists use them. We also intend to explore what facilitators
are important in working with a patient remotely (e.g., ICT infrastructure, professional
development, etc.) and whether there are gaps in the ability of SLTs to access facilitators.
In addition, we plan to describe and assess the preparation of future SLTs for conducting
therapy using digital media during university studies. After that, we would like to do
other research focused on specific programs and tools to analyze their effectiveness and
ease of use and collect independent opinions from therapists, patients, and caregivers.
Our activities will contribute to determining the effectiveness of the use of digital media
in speech therapy.

Another interesting problem is connected with artificial intelligence during speech
therapy. We could generate perfect articulation that would be a model for patients, or it
could be possible to make robots that make unique face, head, and shoulder massages
as a part of logopedic therapy. Some researchers have already thought and tried using
Virtual Reality (VR), Artificial Intelligence (AI), and 3D game environments for aphasia
patients [47, 48]. This has some challenges but also gives some new opportunities. The
future will undoubtedly bring the necessity and the possibility of implementing many
exciting solutions. Therefore, therapists should not fear new technologies but treat them
as complements and new opportunities.
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Naukowe Akademii im. Jakuba z Paradyża, Gorzów Wielkopolski (2020)
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Abstract. Students with special educational needs associated with autism are
ever more present in schools in various countries meaning that teacher training
plays a crucial role in offering them appropriate, inclusive education. This chapter
discusses the fundamental aspects of a study about a series of variables aimed at
achieving that: special education teachers’ perceptions of their training needs about
evidence-based practices aimed at the socio-communicative dimension of autism,
their perceptions of their university and in-service training in these practices, along
with the results, and teachers’ perceptions, of an online training program for in-
service teachers about these strategies. The goal is to use these results as a starting
point from which to establish a future online training model based on teachers’
thoughts about the training they have had, which may become an effective part of
achieving quality, inclusive educational results for these students.

Keywords: Autism · Evidence-based Practices · Professional Development

1 Autism and Its Growing Reality

1.1 A Brief Summary of the Concept of Autism Spectrum Disorder and Its
Relationship with Social Communication

When we talk about Autism Spectrum Disorder (ASD) we are using an “umbrella term”
that covers a number of neurodevelopmental conditions characterized by the presence of
issues in two dimensions of human development: communication and social interaction
skills in different contexts—the subject of this chapter—and restrictive or repetitive
patterns of behaviour [1]. Thismeans dealingwith the behavioural expression of atypical
neurodevelopment [2] associated with many possible aetiologies [3], the cause of which
has not been fully determined, although there is strong evidence for a genetic origin [4].

It may be expressed in very different ways, on a spectrum of manifestations from a
lesser to a greater extent, rather than by presence or absence [5]. It originates in early
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infancy, although its diagnostic symptoms may or may not be evident until, with the
passage of time, social demands overwhelm capabilities, or it may remain masked by
strategies learned in subsequent stages of life [1, 6]. In addition, it must cause a clinically
significant deterioration in social or work settings or in other important areas of usual
functioning that are not better explained by intellectual disability or global developmental
delay [1]. Autism appears in all socio-economic levels and ethnic groups, although in
the USA for example, children in poorer social classes or ethnic minorities are usually
diagnosed later [7].

In the present study, of the two dimensions in the Diagnostic and Statistical Man-
ual of Mental Disorders (DSM-5) [1] noted above, we focus on aspects related to
communication and social interaction.

Social Communication. This can be defined as the use of language and other com-
municative modalities—such as gestures—in a linguistic, cognitive, and social con-
text—face to face, here and now—[8]. A broad definition would include “a child’s
understanding of a speaker’s intent and verbal and non-verbal signals that indicate these
intentions, as well as their interpretation in the environmental context, the social norms
and expectations, and how they fuse with the structural aspects of language (for example,
vocabulary, syntax, and phonology) to achieve successful communication” [9, p. 204].

Deficits in the pragmatic aspects of language, social interaction, and communication
are a well-recognized distinctive mark of autism [10, 11]. This idea of autism, which
the scientific literature espoused, appeared in the DSM-5, as social and communicative
difficulties were combined into a single domain, recognizing that socialization is inher-
ently linked to the development of communicative skills [1]. Even the different models
of intervention, regardless of having a more behavioural or socio-pragmatic approach,
focus on improving socio-communicative skills [10]. This is because various studies have
indicated that teaching early social communication skills can lead to better development
of subsequent socio-communicative behaviours that emerge in autism [10, 12].

In recent years, the scientific literature on development has emphasized a set of
early social communication behaviours that are linked to the development of social and
cognitive skills in typically developing children, including joint attention, the use of
gestures, symbolic play, and imitation [13]. Research in to the autism spectrum has
identified a set of socio-communicative deficits grouped in two main areas: the capacity
for joint attention, which indicates the difficulty in autism of coordinating attention
between people and objects and therefore paying attention to and processing carers’
speech, and difficulties in the development of symbolic play, which reflects the difficulty
thosewith autismhave acquiring conventional or sharedmeanings of symbols, andwhich
is clear in issues such as the acquisition of gestures, words, imitation, and play [14, 15].

1.2 The Increase of Autism in Different Societies

For many years, the number of people on the autistic spectrum has been growing in
various societies. Research has shown a worldwide increase in the prevalence of autism
[16], which has grown from 0.05% in 1966 to current estimates, depending on the study,
ranging from 0.9% to 1.5% of the population [17] and even as high as 2% in some studies
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[18]. Accepting a true prevalence somewhere between 1 and 2%, which may vary from
region to region, at least 78 million people worldwide would be autistic [19].

In the USA, statistical monitoring by the Autism and Developmental Disabilities
Monitoring (ADDM)Network indicates that in 2020, in the states which were surveyed–
Arizona, Arkansas, California, Georgia, Maryland, Minnesota, Missouri, New Jersey,
Tennessee, Utah, and Wisconsin–one in every 36 eight-year-olds was on the autistic
spectrum, a prevalence of 2.76% [20]. These figures mean that since 2000 there has
been a 317% percent increase in prevalence.

In Europe, and more specifically in Spain, according to the data from organizations
such as the World Health Organization [21], one in a hundred births produce a child
on the autistic spectrum [22]. Using that figure with the data from 2023, that would
mean more than 480,000 people in Spain [23] and more than 4.4 million people in the
European Union would have this developmental condition [24].

It is only logical that this clear reality of increasing numbers of people with autism
in various societies is reflected in the classroom, as we will see below.

1.3 Increased Numbers of Students with Special Educational Needs Associated
with Autism in Educational Settings

The undeniable social reality above has brought with it a number of consequences for
education. With the increase in prevalence of autism generally, there have been more
children with Special Education Needs (SEN) associated with autism (ASD-SEN) in
the classroom who, thanks to their social and communicative peculiarities, need spe-
cialist educational responses [25, 26]. We will examine the situation in education in two
countries as an example, the United States and Spain.

The United States of America. Looking at the rates of students with ASD-SEN accord-
ing to the National Center for Education Statistics (NCES), it is clear that autism is the
category within the “Individuals with Disabilities Education Act” (IDEA) framework
that has increased most and continues to grow, going from 4% of IDEA students in
academic year 2006/7 to 12% in 2021/22 [27].

The data published by the NCES from 2008/9 to 2021/22 shows that the total number
of students aged between 3 and 21who received services related to educational needs due
to disability associated with IDEA grew from 6.4 million—13.2% of the total number
of students in public schools—to 7.2 million—14.7% of the total, an increase of 11.3%.
In the same period, the number of autistic students in the same age range rose from
336,000—0.7% of the total student population—to 882,000—or 1.8% of the total—
representing an increase of 162.5% in the number of these students attending public
schools and an increase of 161.8% in prevalence [27].

In summary, ever greater numbers of students in schools in the USA require edu-
cational services related to autism. This growth means that autism is found at a signifi-
cantly higher rate than changes in educational services for students with any other type
of disability [28].

Spain. A review of the figures from the Spanish Ministry of Education and Vocational
Training (Ministerio de Educación y Formación Profesional; MEFP) leads to a clear
conclusion. The number of ASD-SEN students is growing notably in Spanish schools
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[29]. Looking at the data from the MEFP statistics service for academic year 2021/22—
themost recent data—about non-university students with SEN, a total of 69,002 students
(57,104 boys and 11,898 girls) had SEN associated with ASD. These students represent
28.1%of SEN students, and at the time of publication, thatmakes them themost common
SEN students in the country [29].

Looking at the last eleven academic years—there is no desegregated data prior to
that—the percentage increase in ASD-SEN students was 262.73%, calculating from the
difference between the 19,023 students there were in 2011/12 to the 69,002 in 2021/22.
This is a long way from the 6.05% increase in the school population in general [29], and
marks a pattern that should lead educational administrations to carefully consider the
educational response.

2 Teacher Training as the Key to Inclusive Education for Students
on the Autistic Spectrum

2.1 Evidence-Based Education for These Students

From its initial description in the 1940s, when authors such as Kanner and Asperger [5]
laid the foundations of the concept that we understand today as Autism Spectrum Disor-
der [1], there have been countless educational and therapeutic initiatives in response to
the developmental differences presented by those on the spectrum. The increased preva-
lence of people included within the framework of the autism spectrum has intensified the
demand for effective services [30, 31] and in response, research is providing evidence
about what practices [31, 32] or programs [33] seem to be most effective.

So which educational practices and models are the most appropriate for these stu-
dents? Answering this question means intervention models and practices presenting
evidence of efficacy through rigorously designed studies [30, 32], since there are a
multitude of intervention strategies, methodological approaches, and programs with
varying results and different implementations [26]. In order to address this confusion
in school settings with regard to interventions with ASD-SEN students, we have to fall
back on “evidence-based practice”, which refers to the teaching strategies, interven-
tions, and training programs that produce consistent positive results and which have
been experimentally proven to be effective for students [32, 34].

Government investment in education for autism has been substantial and has taken
various approaches in the school setting [35]. Unfortunately, many educational inter-
ventions for ASD-SEN students do not have empirical evidence supporting their effec-
tiveness, and this may mean wasting resources or hindering the provision of other,
more valuable interventions in schools [25]. Studies in the USA, for example, have
shown that school systems do not provide evidence for the quality of their programs in
relation to proper deployment of Individualized Educational Programs (IEP), learning
environments, or—the issue the present study focuses on—teacher training [36].

Implementing educational intervention programs aimed at these students needs to
be underpinned by proper teacher training, aimed at reducing the gap between research
about these interventions and how they are implemented in the classroom [32, 35]. This
is especially so when there are multiple difficulties implementation faces: teachers’ lack
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of understanding of causal mechanisms, the need for high-intensity and individualized
intervention, variability in how teachers use them, the speed of use and mastery of these
practices, and the occasional need to combine them [37, 38].

This training must be based on evidence-based intervention approaches for specific
students in various contexts, in other words, tailored to individual needs [35], as there is
no single, universal method for all children on the autism spectrum [39–41]. The results
of studies about the social validity of these practices between teachers support this [42].

This indicates the need for teachers to have sufficient training related to autism to
be able to select the evidence provided by research or practice [33, 35]. This selection
would be based on the evidence for the effectiveness of the practice, on evaluation of
the cost of implementing it, consideration of its complexity and transferability, and on a
contextual determination [43].

Inclusive education must respond to, among other things, the ASD-SEN student’s
particular cognitive and perceptive processing and learning style [44]. However, certain
educational interventions for autism should be avoided. They may occasionally be used
in schools with good intentions to “try things out” despite the evidence base for them
being poor or controversial [45]. AsMarder and deBettencourt [32] noted, the continued
growth in the numbers ofASD-SENstudents attending ordinary schoolsmeans thatmany
teachers are at a disadvantage, as they do not know how to adapt empirically validated
teaching strategies or programs that would satisfy the needs of these students, despite
being aware of those needs. This led to our region implementing a pilot program to
improve training in these aspects.

3 AnOnline Program to Improve In-Service Training about Autism
for Special Education Teachers

3.1 The Importance of Teachers’ Professional Development

There are growing numbers of studies, related to both initial training and in-service
training or continued professional development, about the need for teachers to adopt
practices in educationwithASD-SENstudents that are evidence-based. This requirement
has been incorporated into education policy and legislation, although there are few cases
where it is being carried out [25, 46].

Professional development consists of facilitating teaching and learning experiences
about various content, designed to support acquisition of knowledge, skills and profes-
sional attitudes and to apply them in practice [47]. In general, there are three key dimen-
sions for designing continuing training that should be realized in teaching practice—the
who, the what, and the how—the context and target population for the training; the spe-
cific content it concerns; and the procedure for organizing and facilitating the experience
[48].

Educational intervention aimed at ASD-SEN students must be based on teacher
training that seeks to reduce the gap between research about interventions and imple-
mentation in the classroom [32]. This means a teacher training system based on the
principles of implementation science, in other words, bringing practices that work in
the laboratory or in applied research settings under researchers’ control into daily use in



88 A. Larraceleta et al.

real-world settings under the control of teachers. That procedure is more likely to lead to
teachers adopting and using the innovations they need to improve the quality of services
dealing with diversity and the use of evidence-based practices with ASD-SEN students
[36, 49, 50], going beyond information from anecdotal reports, case studies, websites,
or social networks [32].

3.2 Evidence-Based Practice About Autism in Education

As we have noted above, with autism there has been a tendency to accept certain inter-
ventions with the expectation, on the part of teachers and families, of improving these
students’ education without sufficient evidence of results [25, 35]. This has been hap-
pening in a situation where the increased prevalence of children on the autistic spectrum
in schools has intensified the demand for effective educational services and therapies
[30, 31].

The concern about the quality of psycho-educational practices aimed at these students
since the 1990s has led to various international organizations and institutions funding
systematic reviews to identify the most effective evidence-based models and practices
[e.g., 31, 51–53]. In other words, those backed by evidence of efficacy demonstrated
through the use of rigorously designed studies [30, 32] which have produced improve-
ments in a broad range of skills, such as communicative, social, cognitive, and adaptive
abilities [30]. These psycho-educational interventions fall into two groups: global or
comprehensive models—a set of practices within a conceptual framework designed
to achieve a broad impact on learning and the core characteristics of autism, such as
TEACCH or SCERTS—and practices based or focused on intervention [26, 30]. The
latter are specific learning procedures or techniques that are used to reinforce develop-
ment or learning of specific behaviours or to reduce problematic behaviours in a short
period of time [30]. They are designed for ASD-SEN students to acquire a skill or reach
a goal [54] and there is evidence for their efficacy [46].

Two of the reviews of these focused practices had caught the attention of the scientific
community when the present research began because of their importance and because
they found similar results [31, 46]. The review by the National Autism Center (NAC),
which selected 14 focused practices, some grouped together in intervention packages
[54]: Behavioural Interventions; Cognitive Behavioural Intervention Package; Compre-
hensive Behavioural Treatment for Young Children; Language Training (Production);
Modeling; Natural Teaching Strategies; Parent Training; Peer Training Package; Pivotal
Response Training; Schedules; Scripting; Self-Management; Social Skills Package; and
Story-based Intervention.

The review from the National Professional Development Center on ASD
(NPDC) [26, 31] selected 27 practices: Antecedent-based Interventions; Cogni-
tive Behavioural Intervention; Differential Reinforcement of Alternative, Incompat-
ible or Other Behaviour; Discrete Trial Training; Exercise; Functional Behaviour
Assessment; Functional Communication Training; Modeling; Naturalistic Intervention;
Parent-Implemented Interventions; Peer-Mediated Instruction and Intervention; Picture
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Exchange Communication System; Pivotal Response Training; Prompting; Reinforce-
ment; Response Interruption/Redirection; Scripting; Self-management; Social Narra-
tives; Social Skills Training; Structured Play Group; Task Analysis; Technology-aided
Instruction and Intervention; Time Delay; Video Modeling; and Visual Support.

3.3 An Online, Evidence-Based Program for Teachers of ASD-SEN Students:
Developing the Study

In education aimed at ASD-SEN students, evidence-based practices (EBP) should con-
sider the child’s characteristics, the context of the intervention, practitioner variables,
and research-based knowledge [55]. The work of special education teachers is particu-
larly important. In Spain, they are split into two specialties, Hearing and Language (HL)
and Therapeutic Pedagogy (TP) who work mainly with SEN students, including those
on the autistic spectrum [56]. Their work may include advising general teachers, who
mostly feel undertrained to teach these students [57].

Our study focused on addressing two big issues that are of vital interest for the
success of future training programs related to autism:

Understanding the perceptions of special education teachers (HL and TP) about their
training in EBP aimed at the socio-communicative dimension of autism and about their
training needs in that regard (Phase 1 of the study).

Determining the changes in levels of knowledge and fromaprocedural and attitudinal
perspective in teachers following a pilot study of an online training module (Phase 2 of
the study). A summary of the study approach is given in Fig. 1.

Fig. 1. Study approach

Phase 1. We performed a transversal observational study in two parts via a survey.

Design and Instrument. The instrument was designed based on the practices identi-
fied in the NPDC and NAC studies on ASD [31, 54]. Although the two reviews were
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done independently, and their literature searches covered different periods of time, their
findings were very similar and the message was convergence between two independent
sources of data [31, 46].

In part A we designed a questionnaire ad hoc, inspired by the work from Borders
et al. [58] and Sulek et al. [59], selecting the focused practices appearing in both the
NAC and NPDC reviews on ASD [31, 54]. This produced 21 practices and left 6 out—
Exercise (ECE); Functional Behaviour Assessment (FBA); Functional Communication
Training (FCT); Picture Exchange Communication System (PECS); Structured Play
Group (SPG) and Technology-aided Instruction and Intervention (TAII) [60]. Some
of the focused practices in the NPDC review were included within more global NAC
practices, these included the NAC behavioural intervention packed which included 7
focused evidence-based practices in the NPDC [31].

Following that, we established criteria for inclusion of the 21 practices, which was a
relationship to the socio-communicative dimension of autism, in other words, evidence
of impact on the three development domains—social, communicative, and joint attention
[31, 54]. This led to the selection of 12 practices: Differential Reinforcement of Alter-
native, Incompatible or Other Behaviour (DRA/I/O); Discrete Trial Training (DTT);
Modeling (MD); Naturalistic Intervention (NI); Peer-mediated Instruction and Inter-
vention (PMII); Prompting (PP); Reinforcement (R+); Scripting (SC); Social Narratives
(SN); Task Analysis; (TA); Time Delay (TD); and Video Modeling (VM) [61].

The questionnaire had an initial section asking for sociodemographic information,
a second section for information about teaching experience with ASD-SEN students or
training in that, and a third section asking about their perceptions of familiarity, use and
need for training in relation to the practices above [61].

Part B included a questionnaire based on the work by Hsiao and Sorensen-Petersen
[39], which in addition to the sociodemographic variables noted above, included ques-
tions about teachers’ initial training at university or in-service training for each of the
indicated practices. [62].

Participants. The study took place in Asturias, a region in the north of Spain with a
population of 1,004,686 in 2022 [63] and 134,551 students in non-university education
in academic year 2021/22. There were 2,648 students with ASD-SEN, representing
48.69% of the school population with SEN [64].

Both parts of the questionnaire were sent to 128 teachers in Asturias, although in
part A, only 116 were special education specialists—HL (50) and TP (66)—which was
the number making up the final group of participants.

Part B considered only teachers in public schools, in search of greater homogeneity,
resulting in 108 teachers. 12were removed for being other specialties and8were removed
as they worked in independent (concertado) schools.

The sample represented almost 15% of the total number of public-school teachers
in the region at the time of the study [62].

Procedure. Non-probabilistic snowball sampling was used for the two parts of the first
phase of the study [65]. The online questionnaires were sent to the directors of the
8 special education schools in Asturias that taught ASD-SEN students to pass on to
their teachers. At the same time, the online questionnaires were sent to Dealing with
Diversity Advisors at the four Asturian Teacher Resource centres, who passed them on
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to special education teachers in the specialties noted above during their training activity.
The participants had one month to complete the survey [61, 62].

Measures and Analysis. In part A of the study, we calculated descriptive statistics (per-
centages, frequencies, and statistics of central tendency and dispersion) about the level
of familiarity and use. We also performed an analysis of variance and differences of
means related to teachers perceived levels of training needs in order to effectively use
these practices, and the related variables [61].

In part B we calculated the number and percentage of responses to determine what
training teachers were offered in each of the practices and as a whole as part of their
initial and their in-service training. Descriptive statistics (means and standard deviations)
were also used to summarize the teachers’ scores about the training they had received
in each practice and overall [62].

Results. The results from this study were published in Larraceleta-González et al. [61]
and Larraceleta et al. [62].

Summarizing the most notable aspects of part A [61], related to teachers’ perceived
needs for training, the practices they were most familiar with were Reinforcement
(98.3%), Modeling (96.6%) and Task Analysis (91.4%). They were least familiar with
Peer-Mediated Intervention (50%), Discrete Trial Training (48.3%), Time Delay (44%)
andVideoModeling (13%). The results for most of the practices differ from similar stud-
ies with teachers in other countries [e.g., 45, 58], we found lower levels of familiarity in
our study.

There was a similar pattern in the use of the practices. Those used more often were
Reinforcement (99.0%),Modeling (93.9%), and Task Analysis (75.5%). Those used less
often were Discrete Trial Training (45.9%), time delay (39.8%), peer-mediated inter-
vention (37.8%) and Video Modeling (5.1%). The frequency of use for these practices
is also lower than reports from studies in other countries.

In terms of perceived training needs, the mean score was lower in Modeling, Rein-
forcement, and TaskAnalysis. The teachers felt a greater need for training inVideoMod-
eling, Peer-Mediated Intervention, Discrete Trial Training, and Time Delay. Teachers’
perceptions of general training needs about these practices had a mean score somewhere
between “moderate” and “to a large extent”.

We also examined the extent to which teachers’ perceptions of training about the
selected practices were affected by different variables. The results indicate that training
designs should be aimed at teachers who have worked with fewer ASD-SEN students,
thosewhohavenot had specific training, and thosewith a lower perception of competence
and application of evidence in interventions with these students.

Part B, assessing teachers’ perceptions about the training they have had, produced
the following notable results [62]:

Around 9 out of 10 teachers surveyed (87.6%) indicated having been given little or no
training about the practices during their university education, and 99.1% characterized
the general training about them “inadequate” or “very inadequate”.

Almost three-quarters (73.6%) of the teachers had been given little or no training
about the EBPs in their in-service training, and 62.9% considered their general training
“inadequate” or “very inadequate”.
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Almost 70% of the teachers (68.6%) reported not having had any training about
autism at university, and 14.8% had received no training in it at all.

The practices that the teachers felt had been taughtmost comprehensively during their
university educationwereReinforcement andModeling,while those that had been taught
least were Discrete Trial Training and Video Modeling. In their continuing professional
development, the practices that they had been taught more thoroughly were the same, but
in the opposite order—Modeling and Reinforcement. The least comprehensively taught
were Time Delay and Video Modeling.

In terms of the overall results about evidence-based practices, the percentage that was
imparted throughdirect instructionor debate in the sample ofUnitedStates students in the
study by Hsiao and Sorensen-Petersen [39] was much greater, both at university (63.6%
compared to the 12.3% we found) and during in-service training (61.6% compared to
our 26.4%).

Phase 2. This involved a mixed qualitative-quantitative study based on the results of the
first phase of the study. Those results indicated that special education teachers felt a real
need for training aboutmethodological practices that have repeatedly been recommended
for students on the autism spectrum, which would supposedly be part of the advice given
to other teachers [57]. Secondly, the results indicated that there was felt to be insufficient
incorporation of these practices into university and in-service training. This second phase
was split into two parts, (A) quantitative and (B) qualitative.

Design and Instruments. Three editions–the second and third quarters of the 2020–
2021 scholar year and the first quarter of the 2021–2022 scholar year–of the online
training in an asynchronous format were put online using the Moodle platform belong-
ing to the Asturian Education Department [Consejería de Educación del Principado de
Asturias (Centro de Profesorado y Recursos de las Cuencas Mineras)]. Three 1-h live
sessions–in the beginning, in the middle, and near the end of the training–were also
included via the department’s Microsoft TEAMS® platform to answer any questions
about evidence-based practices aimed at the socio-communicative aspect of autism.
Both activities were led by this chapter’s lead author. Selection of the practices to be
worked on in each of the teaching units considered the new publication of the old
NPDC on ASD, now the National Clearinghouse on Autism Evidence and Practice
(NCAEP) [55]. The same selection process as in the first phase of the study was fol-
lowed, this time with evidence-based practices recommended by Naturalistic Develop-
mental Behavioural Interventions (NDBI) approaches, in other words, research-based
interventions that include components provided by both developmental and behavioural
psychology [66].

Five strategies were ultimately included: Modeling (MD), Peer-mediated inter-
ventions (PMII), Video Modeling (VM), Naturalistic Intervention (NI), and Pivotal
Response Training (PRT). This last practice, which was part of the NPDC review of
ASD, became part of NI in the most recent NCAEP review but was maintained as a
teaching unit regardless because of its importance and to include practices from one of
the most famous comprehensive models that has been the basis of other models, such as
the Early Start Denver Model [67]. An initial teaching unit was also included aimed at
understanding evidence-based practice in the framework of inclusive schooling and the
NDBI practices. Each of the six units comprised a pdf file and various links to scientific
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and informative articles and videos etc. Students were given a week to do each unit,
although they also had an extra week at the end of the course to finish any units or
questionnaires, they had not been able to complete within the set timeframes.

Part A of the study assessed levels of knowledge before and after each of the course
units via evaluation questionnaires used in the Autism Focused Intervention Resources
and Modules [68]. They each had 10 questions about the teaching unit with 10 points
awarded for each correct answer, giving a maximum of 100 points for each test. At the
end of each of the three versions of the course, there was a final test with 10 questions
about each of the 6 units, with the same scoring. All the tests were translated into Spanish
by the investigators.

Each of the practices was also evaluated via the Expectancy-Value-Cost for Profes-
sional Development Scale (EVP-PD) [69] to determine participating teachers’ expecta-
tions of success attributed to each practice, its value, and the cost they see in applying
it.

For part B, participating teachers were asked to participate in focus groups or
individual semi-structured interviews to make a qualitative analysis of the training.

Participants. A total of 179 teachers signed up to the training announced by the Cuencas
Mineras Teacher Resource Center in part A over the three editions. Three dropped out
in the first few weeks and one participant’s results were rejected as they did not have any
scores in the pre-test. 175 teachers completed the training: 65 in the first edition, 68 in the
second, and 42 in the third. 157 of the participants were special education teachers from
the PT (80) and HL (77) specialties, representing 18% of the active specialist teaching
team with these specialties according to the 2020/21 data [70]. Four of the participants
were in educational guidance and 14 had other specialties. The vast majority of the
participants were women, 172 compared to only 3 men.

All of the participants in part A were offered the chance to participate in part B of
this second phase. A total of 28 agreed, although 3 dropped out during the process. Of
the 25 remaining teachers, all of whom were women, 14 were HL specialists, 10 were
PT specialists and one was an educational guidance teacher.

Procedure. In part A of this second phase, the participants completed an initial question-
naire before beginning each unit and a final questionnairewithin three days of completing
the unit. Each questionnaire had 10 multiple-choice questions [68] worth 10 points for
a correct answer. Participants had to score 50 points or more to pass the post-test, and
they could try as many times as they wished—although for the study calculations we
took each participant’s first attempt at the test as the valid attempt. During the training,
in addition to the three live sessions for answering questions, a forum was available.
Each edition of the training lasted 6 weeks, one week for each teaching unit plus one
final week to finish all the outstanding activities. To make course organization simpler,
units were closed each week to maintain the same pace among participants.

For part B, the focus groups and individual semi-structured interviews were held
online using the Microsoft TEAMS® platform for a qualitative analysis of the training.
There were three, approximately 1-h, sessions every three months.

Preliminary Results. In this section we provide some preliminary results for the quan-
titative part (part A), specifically about the knowledge teachers acquired through this



94 A. Larraceleta et al.

training. The rest of part A—expectations of success, value, cost, etc.—and part B—
transcription and analysis of focus group and semi-structured interview answers—were
still being analysed.

Table 1 gives the scores related to knowledge in each of the three editions of the
training and the mean score for the three. It indicates an increase in knowledge between
the beginning and end of each of the course units, with an increase of 30.39 points
(50.96%) in the unit on NDBI and educational inclusion, 15.69 points (19.83%) in the
unit on Naturalistic Interventions, 21.82 points (29.58%) in the unit on Modeling, 27.37
points (40.66%) in the unit on Peer-Mediated Instruction and Intervention, 27.13 points
(39.83%) in the VideoModeling unit, and 33.06 points (53.37%) in the Pivotal Response
Training unit. The mean score in the three editions of the final test was 82.15 points.

Table 1. Results for the three editions of the online course (N = 175) about NDBI focused

practices: Scores and mean score X

ED1 (65) ED2 (68) ED3 (42) X

Pre NDBI 58.77 62.06 58.10 59.64

Post NDBI 92.15 87.94 90.00 90.03

Pre NI 79.08 82.94 78.33 80.12

Post NI 95.85 95.15 96.43 95.81

Pre MD 72.46 76.91 71.90 73.76

Post MD 96.62 94.41 95.71 95.58

Pre PMII 67.08 71.32 63.57 67.32

Post PMII 94.92 93.68 95.48 94.69

Pre VM 67.08 71.76 65.48 68.11

Post VM 95.69 95.74 94.29 95.24

Pre PRT 62.92 62.21 60.71 61.95

Post PRT 96.62 94.12 94.29 95.01

Final Test 86.09 85.59 74.78 82.15

Note. ED1 = Edition 1; ED2 = Edition 2; ED3 = Edition 3; NDBI = Naturalistic Develop-
mental Behavioural Interventions; NI = Naturalistic Intervention; MD = Modeling; PMII =
Peer-Mediated Instruction and Intervention; VM = Video Modeling; PRT = Pivotal Response
Training.

Adding together, the mean scores in the three editions of each pre- (68.48) and post-
test (94.39) and comparing them to the result of the final test (82.15), there was a 25.91
point (37.84%) increase between the mean pre-test andmean post-test result, an increase
of 13.67 points (19.96%) between the mean pre-test score and the mean final score, and
a drop of 12.24 points (13.71%) between the mean post-test score and the mean final
score.
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Discussion. The data analysed so far allow for some interesting preliminary conclusions
to be drawn about the knowledge acquired in part A.

Firstly, the results from the pre-tests assessing knowledge about the practices taught
in this training were in line with other similarly designed international studies by Morin
et al. [71], using the same evaluation instrument. They found that scores in their pre-tests
were similar or slightly lower than in our study: 78 points in Morin et al. vs 80.12 points
about NI in our study; 63.62 points vs 73.76 about MD; 65.62 vs 67.32 in PMII, and
57.57 vs 68.11 in VM. This point is very important because, as far as we know, there
are some studies regarding teachers’ knowledge perception about aspects in relation to
autism but a few studies exploring the increment of teacher knowledge about educational
responses to autism after receiving training–f. e. Giannopoulou et al. [72]–and even less
in an online format [71].

Secondly, there was an increase in participants’ knowledge following this online
training both looking at the mean pre-test compared to post-test results or the mean final
results, agreeing with other studies like Sam et al. [46], although caution is advised when
interpreting this as different variables might have influenced the results—e.g., having
the unit text available to consult. There was a drop of 12.24 points between the mean
post-test and the mean final result, which may be explained by the time between the end
of the training and the final test, which was about a month.

Lastly, putting the results of the four practices—the initial unit about NDBI and
inclusion was an introduction, and PRTwould be part of NI, although this was addressed
separately in the training—in perspective with the results of the first phase of the study,
which was made up of different cohorts of teachers to phase two, raises interesting
questions.

On the one hand, there is a consistent line in some practices, such as VM and PMII,
in which the participating teachers in our first studies felt a significant training need—to
a large extent (4.21) for VM and between a moderate and large extent (3.59) in PMII—
[61], poor education or training during their time at university—both “never mentioned
and never taught”, with amean of 1.15 forVMand 1.44 for PMII—and in their continued
professional development—VMfallingwithin “nevermentioned and never taught”, with
a mean of 1.44, and PMII close to “mentioned incidentally, with a mean of 1.98 [62].
These “low” expectations were confirmed by the results of the pre-test, with the lowest
scores—68.11 in VM and 67.32 in PMII.

There was a mean perception of training need for MD of 2.4—between “to a small
extent” and “amoderate extent” [61]—and the mean perception of the training they were
given at university was 2.26, “mentioned incidentally”, rising to 2.47 in their continu-
ing professional development, between “mentioned incidentally” and “mentioned and
discussed” [62]. The mean result of the three pre-tests was 73.76 points, which seems
to be in line with the expectations indicated by the teachers in the first phase.

However, this consistency between the data was not seen in Naturalistic Intervention.
Teachers in the first phase of the study scored their training need as 3.40, close to the
mid-point between “a moderate extent” and “a large extent” (3.59) [61], while the mean
perception of their university training in this practice was 1.46, “never mentioned and
never taught”, rising to 2.05 “mentioned incidentally” in reference to their continued
professional development [62]. In contrast, the mean result for the pre-test from the three
editions was 80.12. In other words, their sense that they needed training in this practice
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did not agree with their initial knowledge, something that might be explained because
they were using this practice in their everyday work without knowing its theoretical
definition.

3.4 Conclusions and Future Directions

This chapter has summarized results of research being done about the training situa-
tion for special education teachers (PT and HL) in relation to focused evidence-based
practices aimed at ASD-SEN students. The aim was to establish the key foundations
for future training that would include these practices in teachers’ continued professional
development.

The idea behind the study was to start from the teachers perceived training needs,
as training programs often do not consider the actual situation or the true interests
of the audience they are aimed at. Because of that, it was essential to understand the
teachers’ professional priorities. This meant, on the one hand, starting from their levels
of professional training—where there was wide variability. On the other hand it also
meant determining how the different evidence-based practices could help satisfy the
needs of students on the autism spectrum [73], starting from the premise that pre-service
training—university education—and professional support—continued training—could
be used to improve how these practices are implemented [39].

So far, our results indicate the need to rethink current university teaching plans
and continued professional development due to the perception by a large part of the
teachers that there is a need for improved training so that teachers understand EBPs
and achieve effective, efficient educational interventions [61, 62]. One cannot forget
that such perceptions can influence the processes of inclusion/segregation, as there is
evidence that teacher training is a key factor in inclusive processes for students on the
autistic spectrum [74]. In fact, our study is part of an analysis via a mixed design of the
relevance of a suggested online model, assessing its impact both on knowledge, that we
have reported here, and on other variables.

This researchwill continuewith the aimof navigating beyondwhatwehave called the
“perfect storm”, i.e., a large number of ASD-SEN students in our schools, increasing the
pressure for a quality response from the education system, in the face of a pressing need
for teacher training which will leave them better educated about autism and evidence-
based practices. This will be key to their inclusive processes [61]. We trust we will reach
a safe harbour.
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Abstract. This research aimed to analyze the opinions of prospective early child-
hood and primary school teachers regarding implementing the educational escape
room method in the teaching process in three forms: traditional 1:1, miniature
version, and virtual. These three forms have been utilized in blended learning
sessions since the onset of the Covid-19 pandemic, necessitating alternatives to
physical, educational escape rooms. This qualitative study is based on the focus
group interview method, conducted in 12 discussion focus groups. The partici-
pants consisted of 62 female final-year master’s degree students who, over one
semester, participated in an elective course designed to familiarize them with the
educational escape room (EER) method.

The researchfindings indicate thatmost respondents perceivemore advantages
than disadvantages in the educational escape room method across all its forms.
Students observe a positive impact on team building, collaboration, motivation,
and satisfaction with task completion. Respondents suggest that puzzle-solving
is an activity suitable for individuals of all ages, and they consider creating their
own EER project as an effective method of working with youth and adults.

Keywords: Blended Learning · Educational Escape Room · Gamification

1 Introduction

In recent years, gamification has become an increasingly popular strategy for enhancing
learning outcomes. Gamification involves using game design elements in non-game
contexts to increase engagement, motivation, and learning outcomes [1]. One promising
formof gamification is educational escape rooms,which involve the creationof a physical
or virtual room from which participants must escape by solving a series of puzzles or
challenges [2]. Educational escape rooms offer a unique approach to learning by creating
immersive and interactive environments that encourage active learning and problem-
solving skills. This article’s objective entails examining opinions expressed within focus
group discussions conducted among individuals undergoing teacher training regarding
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the efficacy of the escape room tool in fostering interpersonal connections, influencing
the motivational process in learning, and assessing the merits and demerits associated
with its implementation. Additionally, the article seeks to explore perceptions about the
offline forms of escape rooms, namely the traditional 1:1 format, the miniature variant,
and the online version.

The closure and restrictions associated with the epidemic threat during the Covid-
19 pandemic have significantly impacted education [3]. Scientific research emphasizes
that teachers, educators, students, and university lecturers face challenges in primary,
secondary, and higher education [4].Many negative aspects and specific positive changes
have been discussed, particularly those related to developing and implementing new
technologies in teaching. The educational escape room in the classroom typically took
the form of a physical space - a room arrangement or a miniature version. Remote
teaching has necessitated the search for new solutions.

2 Theoretical Framework

Educational escape rooms, often associated with gamification and the Game Based
Learning (GBL) approach, have gained popularity in recent years, although the history
and theory of incorporating games into education have a much longer tradition [5].
The use of escape rooms during educational activities and entertainment activities also
finds its references in the theories of cooperative learning [6] and Flow Theory [7]. As
discussed in the Discussion section, many teachers and researchers have recognized the
use of educational escape rooms as a tool for improving learning outcomes and soft skills
where students “(…) enjoyed the activity and was highly engaged during the activity,
more than in comparison to regular classes.”[8].

Educational escape rooms can be designed and implemented in various forms for
educational purposes. The most common choice is to replicate the commercial enter-
tainment vision of such places in a 1:1 scale classroom, transforming the space into a
large-scale game. Another form is the miniature version, where the concept of an escape
room is preserved but adapted to a “box” version within a limited space, not necessarily
a box. Another form is the online game, which follows similar rules to a physical escape
room. In many cases, this virtual form has replaced offline versions during the restric-
tions associatedwith theCovid-19 pandemic. Gamificationwas part of online teaching in
many online classroomswheremodern and creative teachers and educatorswere unafraid
to cross boundaries. It was indicated that “(…) it is possible to infer that gamification
can be effectively combined with traditional teaching methods, such as online lectures,
in order to enhance students’ engagement and deliver curricula material that usually
is taught through face-to-face education. Likely, technology-enhanced learning initia-
tives will become more prominent as the education landscape is reorganized following
COVID-19, and gamification may therefore be considered as an option to augment tradi-
tional learning no longer deliverable at traditional face-to-face classes.”[9]. An online
educational escape room can be considered an example of implementing gamification
in e-learning.

The effectiveness of educational escape rooms, in general, can be attributed to their
ability to create an immersive and interactive learning environment that encourages
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active participation and problem-solving skills. Educational escape rooms promote crit-
ical thinking, problem-solving, and teamwork skills by providing participants with a
series of puzzles or challenges to solve [10]. The engaging nature of the game also moti-
vates participants to engage significantly with educational content, leading to increased
retention of information, as well as empathy [11].

Furthermore, educational escape rooms can be designed to promote learning in spe-
cific subject areas. For example, an educational escape room designed for teaching
computational thinking. It is found that: “(…) educational potential of escape rooms
in (…) science education as an engaging, problem-based environment for processing,
rehearsing, and formative assessment in which thinking and teamwork skills are required,
with the opportunity for teachers to scaffold learning processes without losing students’
feeling of ownership, discovery and victory.” [12].

3 Method

In October 2022, 62 early childhood and preschool education students studying at the
University of Silesia inKatowice, Poland,were invited to participate in an elective course
titled “Educational Escape Room”. Throughout the semester and after completing the
course, the students were invited to participate in focus group interviews conducted in 12
focus groups.Beloware the results of the discourse analysis conducted during interviews,
aimed at addressing the research problems derived from the research objectives, which
were formulated as follows:

– What are the opinions of participants undergoing teacher training regarding the
effectiveness of the escape room tool in fostering interpersonal bonds, influencing
motivational processes in learning, and assessing the advantages and disadvantages
associated with its implementation?

– Howdo respondents perceive different EscapeRoom(EER) forms, namely: the offline
version in the traditional 1:1 format, the miniature variant, and the online version?

These research problems are related to three subtopics, which are detailed below.
Additionally, the reflection in the Results section has been organized according to these
subthemes.

The instructional activities were based on workshops during which the students
tested, planned, designed, built, and implemented educational escape rooms. In the final
phase, they solved puzzles in their peers’ games. The participants could experience and
try escape rooms in three forms: 1:1, miniature, and virtual.

All participants were divided into two instructional groups, Group A and Group B,
for the research. Group A consisted of 26 women studying full-time, Monday through
Friday, in their second year of master’s studies. Group B, on the other hand, consisted of
36 women studying part-time, on weekends (Friday to Sunday), and also in their second
year of master’s studies. In Group A, the respondents were divided into five four-to-five-
member focus groups; in Group B, they were divided into seven four-to-five-member
focus groups. Each group went through three sessions of focus group interviews.

The research was conducted in 12 focus groups, following the respondent-moderator
focus group model [13]. The researcher participated in both the instructional activities
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phase and the interview phase. However, during the crucial phase, the researcher selected
group leaders who moderated the discussions, allowing for more authentic responses.
The entire instructional-research process lasted from October 2022 to February 2023.

The focus group interviews aimed to analyze future teachers’ attitudes, experiences,
and reflections regarding the effectiveness of the escape room method in education and
relationship building, depending on the form: 1:1, miniature, or virtual.

The selection criteria for participating in the focus group interviews were as follows:
1) year of study – all students were in their final year of master’s studies; 2) specializa-
tion/field of study – all students were studying early childhood and preschool education;
3) participation in classes at the university both before and during the COVID-19-related
restrictions, experiencing remote education; 4) voluntary choice of elective classes and
participation in the study – all students freely chose to participate in the escape room
classes; 5) familiarity with all forms of escape rooms – all students had the opportu-
nity to experience both offline and online forms during the semester-long instructional
meetings.

After reviewing the relevant literature, the following subtopics were identified,
around which the moderators formulated their questions:

• Educational escape room and relationship building within the group at each working
stage with this method.

• Evaluation of different escape room forms and a comparison between offline and
online forms in terms of selected educational aspects.

• Advantages and disadvantages of the educational escape room method concerning
pedagogical work.

Each group consisted of four to five individuals, and the designated moderator was
a student and a participant in the discussions. The membership in a specific focus group
was identical to the membership in the project group in which students worked on
their own 1:1, miniature, and virtual escape room projects throughout the semester.
Therefore, participants could exchange their views during the semester-long project
work, implementation, and puzzle-solving stages. The duration of each session was
flexible for each group and was not time-limited. The researcher played a combined role
of an interviewer who intervened and an observer.

The obtained data were qualitatively analyzed and coded according to categories
corresponding to the subthemes. The method of focus groups, based on interviews and
discussions, which is used interchangeably in this article, is a good choice when qualita-
tively exploring the participants’ perspectives. Themain reason for choosing thismethod
was the nature of the topic focused on the five-month cycle of experiencing the peda-
gogical method of escape rooms by the respondents. The opinion of final-year students,
most of whom (66.12% of the participants) are already working (part-time students) or
cooperating (full-time students) in the profession, is critical at such an advanced stage.

4 Results

The focus discussions conducted by 62 respondents in 12 focus groups were filled with
emotions and complemented the student’s experience of various escape rooms, both
offline and online. The conclusions drawn from the analyses and several examples of
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students’ statements are organized below according to subthemes. The names of the
respondents have been anonymized.

4.1 Educational Escape Rooms (EER) and Team-Building at Every Stage
of Using the Method

The conclusions drawn from 11 out of the 12 focus groups created regarding team-
building during the escape room method were very similar. Students emphasized the
significant role and potential of the puzzle room in fostering community and relationships
within project teams. There were no significant differences between groups A and B.
They noted that this method requires a high level of collaboration with others. Here are
some statements supporting this thesis:

– Student X31: “Without teamwork, no project could succeed.”
– Student X1: “It is the perfect method for integrating and building deep relationships.

We are faced with a task, an exciting challenge, and it brings us closer together.”
– Student X22: “The most challenging part for me was the initial phase before we came

up with the concept. Later, when we started creating stories, developing the plot, and
constructing puzzles, I felt we were inspiring each other. I was so involved that time
flew by quickly. I discovered abilities in my classmates that I had no idea about.”

Collaboration with others, and thus establishing and maintaining relationships, is
important both in the planning and design stages and in the construction and imple-
mentation of the escape room. Respondents also emphasized the ability to negotiate,
reach a consensus, and share a common vision regarding the escape room’s storyline
and content. It wasmentioned that every puzzle provides an opportunity to seek common
solutions.

– Student X44: “We spent the longest time working on the puzzles and the logical
sequence of events. We needed to have a cohesive vision to achieve the outcome we
did. It didn’t work out at every moment, but ultimately, we succeeded, and I’m proud
of what we created.”

The importance of team cohesion was emphasized when time pressure increased
as the deadline for the design phase approached. In 7 teams, it was strongly expressed
that the experience of building an escape room had solid emotional potential. Students
acknowledged that negative emotions, such as anger or frustration arising from conflicts,
and positive emotions, such as joy and pride, emerged during the process. The sense of
fulfillment and communitywas particularly strongwhen successfully implementing their
own project.

– Student X6: “We argued the most during two moments: the initial conceptual phase
and building the specific physical space of the miniature escape room. It was a roller
coaster of emotions.”

– Student X32: “These were the best educational activities this semester. We laughed
and argued together. Afterward, I felt a tremendous sense of satisfaction.”

One of the teams, which relied on a clear division of tasks during the creation of
the escape rooms, noticed during the discussion that building relationships ultimately
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depends on the individual personalities and characteristics of the team members, as
their sense of community was not particularly highlighted. This team admitted they
collaborated to complete the project but “cooperated out of necessity without significant
willingness.”

Significantly, during the discussions, all teams initially focused on emphasizing the
importance of relationship building to a greater or lesser extent in constructing their own
escape room, and only in the second instance did they consider this issue in the context
of solving puzzles created by others.

Among the respondents, it was evident that more emotionally intense relationship
building, filled with discussions and internal crises within the team, took place during
the design of their own escape room.

– Student X58: “Building the escape room was more challenging because I had never
worked in this way before, but I also enjoyed it more than solving them. Especially
in the virtual escape room, solving puzzles was not as exciting as creating.”

– Student X26: “I thought we would not have enough time to come up with everything
and prepare it ourselves, but we managed it with my classmates. When I saw how
our converted room looked like a 1:1 escape room, even before other girls entered to
take on the challenge, I knew we did a good job. I would gladly do it again.”

Regarding puzzle-solving, collaboration was also intense, but the sense of com-
munity manifested particularly after completing the task, often in the form of team
satisfaction.

When constructing an escape room in the 1:1, miniature, and virtual formats, most
respondents (9 groups) did not perceive a difference in relationship-building stimulation
between these formats. However, they did notice a difference when solving puzzles in
someone else’s escape room and attempting to escape from a different escape room.
In these cases, the sense of community, the potential for relationship stimulation, and
collaboration were rated highest for the 1:1 and miniature versions while significantly
lower for the virtual quest cage game in most focus groups.

4.2 Evaluation of Different Escape Room Forms and Comparison of Offline
and Online Formats in the Context of Selected Educational Aspects

Evaluation of different escape room forms and comparison of offline and online formats
in the context of selected educational aspects.

In the surveyed focus groups, participants were asked to compare the educational
escape room as an offline method (in the 1:1 and miniature versions) with the online
format to assess their sense of motivation. Most focus groups (10) rated their level of
motivation for creating an offline and online puzzle room equally high. The partici-
pants emphasized similar stages of creation, such as the theme selection phase, story
selection phase, logical story progression planning, construction of individual puzzles,
and the building phase (in the case of offline options, manual preparation of space or
interior arrangement, prop preparation; in the case of online options, platform selec-
tion, tool familiarization, creation of digital stages). However, when solving puzzles
created by others, the motivation level was higher for the offline formats. The virtual
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version engaged the students, but not to the same extent as the “box” or 1:1 room escape
experiences.

– Student X19: “I was most engaged in the 1:1 escape room - I do not know when time
flew. I had so much fun. We had great teamwork with the girls, so we were strongly
motivated at every stage of designing, decorating the room, etc., and worked towards
our goal.”

– Student X1: “If I had to choose the most boring stage, it would be difficult for me
because I really liked it, but I got a little bored with the virtual one.”

Individual factors also influence motivation.

– Student X59: “I definitely think it is something ‘new’ and unconventional. I enjoy
creating different stories - whether on paper or in life, as part of various activities,
etc. So here I have another field to explore. However, I usually have a problem with
working in groups (in general) because I often can’t collaborate the way I want to -
but that is more of a flaw related to the consequences of perfectionism and the desire
to perfect everything to the last detail, but not at the expense of fairness (sometimes
when I see someone slacking off, I losemotivation to work in a group). So, I definitely
have to be careful about that. However, I am glad I can get to know and experience
this method, which opens a gateway to my future school practice.”

Considering that the respondents are future teachers of grades 1–3 in primary schools
andpreschool groups, theywere asked about this perspective. The conclusion drawn from
the analysis of statements and findings in the 12 focus groups is that the offline/physical
form is definitely more beneficial for younger children. For older students and adults,
the online form is equally good. There were no significant differences between groups
A and B.

The students’ opinions regarding the role of puzzle rooms in imparting knowledge
were inconsistent. Respondents saw the possibility, but at the same time, there were
strong voices suggesting that it was primarily just entertainment. Importantly, students
rated the online platform game slightly higher as a tool, as it “does not evoke as many
emotions and excitement as physical escape rooms, allowing the student to focus on the
content.”

4.3 Advantages and Disadvantages of the Educational Escape Room (EER)
Method Concerning Pedagogical Work

Discussions in focus groups were intended to identify the advantages and disadvantages
of the educational escape room method in the context of future (or current) professional
work. The respondents unanimously expressed high satisfaction with the activities and
recognized the immense potential of this creative method in terms of general educa-
tional work, knowledge acquisition, and educational goals. The statements made in the
focus group interviews later confirmed the results of an anonymous evaluative survey
conducted independently by the institution where the session occurred.

The respondents emphasized the educational advantages of escape rooms, both in
the form of 1:1, miniature, and virtual formats, in terms of:
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• Activating students during lessons or extracurricular activities and diversifying educa-
tional tools (emphasizing that it should be “one of the methods” rather than replacing
other traditional methods).

• Developing soft skills and serving as a tool for knowledge transfer.
• Flexibility in crisis situations, such as a sudden transition to remote education.

The following statements serve as examples:

– Student x59: “Working with this method is activating, so I think it would benefit
everyone as a way to ‘refresh’ lessons. Sometimes it can be done individually, and
sometimes in groups. Our perception is not yet accustomed to such things during
classes, so I believe it is something stimulating and motivating in terms of intrinsic
motivation. I think this method should be used to summarize specific subjects or within
spelling lessons, which are usually just ‘shrouded in boredom.’ I also think that EER
cannot replace normal lessons. It is rather an addition, something ‘extra,’ ‘festive,’
but also something that develops logical thinking or attention.”

– Student x60: “Escape rooms can teach organization, planning, prediction - which are
necessary later, for example, in programming - logical thinking, creativity, attention
concentration, and sometimes even technical skills related to construction. It also
depends on the type of escape room.”

– Student x7: “As a future teacher, I believe this method helps conduct in-person and
remote classes. The definite advantage is the attractive form of work, which can better
motivate students.”

– Student x11: “I see only the advantages of creating a virtual escape room in edu-
cation, starting with the accessibility of the tool used. The tool is transparent and
well-constructed, so participants enjoy solving tasks that could be discouraging if
presented on paper as a quiz. Such an escape room is also a challenge for slightly
older people - it does not provide everything on a silver platter; you often have to
search for ways to progress to the next slide or ponder over task solutions. For the
youngest, this form will also be exciting, especially considering the fact that we are
a media society, and children have access to smartphones/tablets/computers from an
early age. This educational path - involving a digital screen, the possibility of click-
ing on specific elements, and playing music during certain tasks - will only enhance
knowledge absorption”.

Additionally, respondents identified advantages in increased motivation, digital skill
development, creativity, imagination, critical thinking, and collaboration.

The most prominent conclusion regarding the disadvantages in the context of ped-
agogical work was the significant time investment required by educators or teachers in
constructing escape rooms.

– Student x57: “The main disadvantage of creating a virtual version is the time-
consuming nature of the work. If we want the escape room to be of the highest
quality in content and editing, we must be prepared to spend several hours working
with the tool. Traditional version drawbacks: the materials needed to create such an
escape room can be costly; it involves working with physical objects.”

Other drawbacks mentioned were:
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• Material costs for the offline version,
• Lack of access to devices in the online version,
• Logistic difficulties in organizing traditional escape roomswithin the school premises,
• Issues of technology overuse and media saturation in the online version, particularly

concerning younger children and associated health problems.

The following statements confirm these considerations:

– Student x3: “Such an experience in the classroom is undoubtedly more memorable.
However, the drawback of a traditional escape room is that it involves a large group of
children in one room, requiring careful logistical planning to ensure that all students
are engaged and have the opportunity to participate.”

– Student x1: “A disadvantage of using this method online could be eye strain from
staring at a computer monitor.”

Students also emphasized that the method and topic should be adapted to the chil-
dren’s age and developmental level, rightly emphasizing that constructing an escape
room is a task suited for older children and adolescents. In the case of younger children,
it is the teacher’s responsibility to ensure their focus on solving puzzles.

In conclusion, despite the various dimensions of the discussions in all focus groups,
the students are aware of the drawbacks andweaknesseswhile emphasizing the numerous
advantages they perceive.

5 Discussion

Numerous scientific studies and educational reports have indicated that in many coun-
tries, the Covid-19 pandemic, particularly in the years 2020-2021, was a time of signifi-
cant challenges and changes [14]. The response to the threat was the transition of many
schools, universities, and institutions to remote forms of education. However,many insti-
tutions sought to overcome these challenges by introducing innovative remote methods
[15] and simulations and games [16]. The elective course “Educational Escape Room”
existed prior to 2020, only in the form of direct offline contact. At that time, the game
format was conducted as a 1:1 escape room, transforming the classroom into an escape
room. The second form was the miniature version, symbolically called the educational
escape room in a box, which meant limited space but not necessarily a box. In the winter
semester of 2020/2021, searching for alternatives and options for similar games to quest
cages on online platforms became necessary. One semester was conducted remotely,
and after the success of this format, confirmed by evaluation surveys, the entire course
remained in a blended learning format, utilizing three forms. Research comparing stu-
dents’ attitudes towards the online and offline versions of educational escape rooms,
particularly in chemistry, indicated that both forms support motivation in the learning
process [17]. The escape room method has proven adaptable in such crisis situations
[18].

The Covid-19 pandemic significantly increased the popularity of online versions of
escape rooms [19–21]. For example, during the academic year 2019/2020, the method
and researchwere implemented at the University of Almeria as part of the course “Socio-
educational Programs in Children, Youth, Adults, and Seniors” in the Social Education
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degree. The results essentially confirmed what researchers had demonstrated at that
university: virtual escape room games can awaken students’ curiosity, participation,
and motivation. Furthermore, the cooperative nature of this method was emphasized
[22]. Increased team interaction, team-building, and a sense of community were also
highlighted in studies conducted among dentistry students [23].

In our own research, future early childhood education teachers primarily appreciated
the potential of using this tool as a challenge to solve for elementary school students,
where the nature of the teaching content is integrated. At the same time, the respondents
emphasized the method as an enriching element for subject lessons in older classes
(through puzzle-solving or constructing their escape rooms). The universality of this
method, both in its online and classic versions, is demonstrated by an experiment involv-
ing implementing an escape room in the STEMfield. The research was conducted during
two courses of experimental sciences and mathematics in the second year of the Primary
Education degree at a Spanish university during the 2020/2021 academic year. The cog-
nitive and affective domains were examined. Positive emotions, motivation, and reduced
anxiety were observed. Researchers also noted the advantages in terms of knowledge
transfer [24]. The method itself and its added value, such as community-building and
teamwork, or, in the case of our research, the didactic component that aimed to familiar-
ize students with the intricacies of the offline and online versions of the method, are just
one aspect. The characteristic feature of all 1:1, miniature, and online escape rooms is
that they have a narrative and relate to a specific range of knowledge. This range can be
arbitrary, making the method universal. Other researchers’ studies show that participat-
ing in this type of game increases knowledge in the specific subject area addressed by the
escape room [25]. My experience implementing this method online during the pandemic
allowed me to confirm this during media education classes, where students constructed
virtual escape rooms on the Genial.ly platform, focusing on cybersecurity threats [26].
The research has also compared the level of acquired competencies and emotions among
students in technical fields and future teachers. In both areas, no significant differences
were observed. Positive emotions predominated, and competencies increased [27]. Such
positive evaluations of the method and its reception can be attributed to the recipients
being representatives of Generation Z, which seeks and expects innovation [28]. In this
context, it is justified to implement the educational escape room method in both offline
and online versions (not only in crises) in the training and curriculum of future teachers,
not only in early childhood education but also in educator training for working with
older youth.

In conclusion, numerous scientific studies and reports have highlighted the chal-
lenges and changes brought about by the Covid-19 pandemic in the education sector.
The response to this situation was the widespread adoption of remote education, includ-
ing the innovative use of educational escape rooms and online simulations. Research and
experiences have shown the positive impact of escape rooms on motivation, knowledge
acquisition, teamwork, and community-building. The adaptability of the escape room
method in crises and its appeal to Generation Z makes it a valuable tool for both offline
and online teaching environments. Future teachers can benefit from incorporating this
method into their training and curriculum to enhance student engagement and learning
outcomes.
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6 Conclusion

In conclusion, it is worth emphasizing that after participating in a semester-long escape
room course in three different forms, the surveyed students appreciated this form of
educational work and evaluated it positively. They clearly distinguish be-tween their
discussions on designing their escape room and solving puzzles created by others. They
recognize the method’s potential in their future professional work, mainly to diversify
lessons, enhance student motivation, develop soft skills, and foster relationship-building
within student groups. These advantages are evident both in the process of creating and
solving puzzles. However, the participants acknowledge that, in the case of younger
students, only the latter option is the appropriate solution. Among the disadvantages of
creating an escape room, there is a significant role of the time-consuming and material
burden on the educator who initiates such an activity. In the case of solving puzzles,
sensory overload may be perceived by the respondents.

The students emphasized that if they had to choose only one form, it would undoubt-
edly be the offline version, namely the 1:1 or miniature format. However, they also
expressed high satisfaction with the opportunity to experience all three forms, meaning
engaging in blended learning. Therefore, escape rooms can be regarded as a method of
cooperation and activation, which can utilize the three forms mentioned above, while
the virtual version can be considered a crisis-oriented approach in remote education.

Nevertheless, it is essential to acknowledge the limitations of the present study. The
research methodology was qualitative, relying on qualitative focus group interviews as
the primary data collectionmethod.While this approach offers a rich and nuanced under-
standing of the participants’ opinions and reflections, it is constrained by the relatively
small sample size.

Consequently, it would be beneficial to supplement these findings with experimental
investigations that target the cognitive, emotional, and behavioral dimensions. Such a
research design would contribute valuable insights and enhance the study’s comprehen-
siveness. Further research is needed in the Polish educational context to examine the
effectiveness of all three methods in primary and secondary school didactics.

It is also worth emphasizing the research and workshops’ practical dimension. The
Educational Escape Room (EER) module has been permanently integrated into the cur-
riculum for students at the Faculty of Social Sciences, University of Silesia in Katowice,
and the program has been expanded to include other groups, including international
students from social sciences fields, participating in the Erasmus+ exchange program.
This expansion was made possible due to the recognition of the course through the
T4EU Innovative Teaching Award 2022 competition. In the 2023/2024 academic year,
as part of the master’s seminar for early childhood and preschool education students,
also a small-scale pedagogical experiment utilizing the EER method is planned among
a group of younger elementary school students.
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Abstract. Urbanmigration has resulted in a disconnection from the natural world
and consequently a lack of knowledge about other living beings. Since the cre-
ation of Sustainable Development Goals (SDGs) there have been made efforts to
inform and educate citizens, especially the youngest, in pro-environmental atti-
tudes and behaviours by promoting critical thinking about our world through envi-
ronmental education. With the continuous digitalization of information, mobile
apps and games with narratives around climate change and environmental issues,
have gained a place in this mission. In this paper, we present the creation process
and the results of the first usability tests of the OH!BUG app, a digital product
developed to connect young learners to plants, by helping them to identify the
species through their characteristics.

Keywords: Mobile Application · Sustainable Development · Environmental
Education · Biodiversity · Species Identification · Gamification

1 Introduction

At the same time as the world’s population tends to move away from natural environ-
ments, living mostly in urban areas [1], humanity faces sustainability challenges that
require the protection and preservation of the ecosystems that are essential to life on
planet Earth. The industrialized world and urban migration have led us to a discon-
nection from other living things which has implications for our understanding of them
[2]. Reports show that biodiversity is declining faster than at any other time in human
history with an irreversible effect of species extinction, which makes ecosystems more
fragile and less resistant to disruptions [3]. Human activities and decisions have been
recognized as a part of the problem [4] so it became clear, over the last few decades,
that it’s fundamental to promote pro-environmental and sustainable values, attitudes and
actions in our society.

To answer this problem, the UnitedNations has defined a global agenda to reach until
2030 that includes a framework of sustainability goals that has been universally accepted
and includes the need to take action in raising awareness for environmental issues and
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climate change [5]. Among them, goal 15 points out the importance of managing and
restoring forests, combating desertification and reversing biodiversity loss, reinforcing
the idea that living species such as humans depend on the balance of nature and its
ecosystems.

On the other side, the Sustainable Development Goals (SDGs) acknowledge the
potential of education as a means to achieve sustainability referring in Goal 4, Quality
Education, the need to “ensure that all learners acquire the knowledge and skills needed
to promote sustainable development” [5].

Education has been revealed to be a key factor to respond climate change as long as
behavioural change cannot occur without environmental knowledge [6]. As the United
Nations themselves refer:

“Sustainable development cannot be achieved by technological solutions, political
regulation or financial instruments alone. We need to change the way we think and
act. This requires quality education and learning for sustainable development at
all levels and in all social contexts.” [7].

However, studies reveal that have been discrepancies and deficits in Education for
Sustainable Development (ESD), for example, UNESCO reports that only 20% of teach-
ers can explain well how to take action against climate change [8]. This could be linked
to the fact that the concept of sustainability has been taught from a particular point of
view [9] rather than allowing students to reach their own conclusions based on critical
reflection which leads to a disconnection between environmental education and person-
ality responsibility [10]. For this reason, it has been considered a reassessment of the
educational efforts to improve the process of teaching environmental education [11].

So, in the last decade, we have assisted a new approach to ESD by adopting pro-
gressive pedagogical methods such as critical thinking, participatory decision-making,
value-based learning and social learning so that learners understand of the world based
on their own observations and develop competences to take action [12]. These method-
ologies attempt to go beyond the “exposure to information to the transformation of
values and behaviours in order to contribute to solutions for environmental problems”
[13]. Environmental awareness and education must approach real-life problems that are
easier for people to relate to, by reflecting on their surroundings and learning from their
own experiences [14].

At the same time, technological developments gave us the opportunity to create
new forms of engaging young learners in environmental subjects based on these new
pedagogical methods. Smart technological tools have proved to be an important and
alternative resource concerning to achieve the SDGs goals [15] with the potential to
engage and educate young learners in scientific concepts and topics, promoting their
motivation, curiosity and critical reflection on the environment [16].

This paper presents the case study of the mobile application OH!BUG, an app devel-
oped to connect young learners and the natural world of plants. The theoretical frame-
work addresses the technological development of mobile apps and their role in achieving
environmental sustainability to change environmental values and behaviours in younger
citizens. Following we explain the thinking process of designing the OH!BUG app, the
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implication of scientific research to build an identification system using the character-
istics of different species and the feedback of young citizens on the first version of the
application.

1.1 Species Identification and Sustainable Development

As Kaplan and Kaplan [17] referred to in their book “The Experience of Nature: A
psychological perspective.” people often see Nature or the natural world as an external
part of human beings, something away from us. Recognising the role of biodiversity as
a fundamental part of life on planet Earth and the need to protect the diversity of living
species is a starting point to understanding the complex concept of sustainability [18].
Although the knowledge about biodiversity and its importance is seen as a basic link
to achieving sustainable development or an essential goal in environmental education
[19], over the last few decades we assisted a phenomenon of significantly decreasing
understanding of ecological processes and the natural world referred as ecological illiter-
acy [20]. An environmentally literate citizen “is an individual who is, most importantly,
informed about environmental issues and problems and possesses the attitudes and skills
for solving them” but also someone who “takes action in terms of changing his or her
own behaviours in order to remediate or prevent further environmental problems” [19].

Skills such as the identification of species are important for people to develop an
interest in environmental issues and sustainability [21]. This could be related to the
simple reason that the identification of plants requires to have contact with the natural
world. This kind of experience may develop a “possible emotional and/or cognitive
relationship between the individual and nature” [2] and therefore with environmental
issues.

1.2 Mobile Apps and Games for ESD

In a digital era of informationwherewe use technological devices every day, mobile apps
and games gain users’ attention with billions of apps downloaded worldwide in online
stores [22]. The rising of new forms of communication has been reflected in the daily
life of our society, with apps and games transcending to sectors beyond entertainment
[23]. Some of these mobile applications include gamification methods and mechanisms,
with the use of game elements in contexts considered non-game ranging from themes
such as productivity, finance, health, education and sustainability [24]. In education,
studies report a significant increase in motivation and learning achievements of students
using digital game-based applications [25]. That’s why gamified mobile applications
and games have gained popularity in educational programs as an alternative tool to
traditional methods of teaching, having the potential to engage young learners on issues
related to climate change and sustainability [6]. For that reason, we have witnessed in
the last few years a growing development of mobile apps and games with narratives
around climate change and environmental issues, such as the need to protect wildlife,
reduce atmospheric pollution, litter and energy consumption, foodwaste or management
of natural resources [26].
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Apps and games have the ability to engage users in environmental behaviours
users by reducing the perceived risks of those same behaviors and giving tangible pro-
environmental goals to achieve [27]. These apps and games often appeal to users’ emo-
tions as part of the gamified experience, promoting sensitivity towards ecology and
developing empathy with the visualization of different negative scenarios and future
implications of their acts [28]. On the other hand, some apps try to have a positive app-
roach to sustainability placing the users in the role of a scientist giving them the mission
to search and discover scientific observations of living beings such as animals and plants,
allowing them to participate in collective data in the fields of biology and ecology [29].

2 The OH!BUG App

By acknowledging the background theoretical framework, we decided to develop a
mobile app that aims to engage young users in the role of an explorer by encouraging
them to identify the plants in their surroundings.

The OH!BUG app was originally designed in 2020 during the Startup Voucher Por-
tugal Program 2019–2022 in which the designer of the OH!BUG app participated and
was later developed in collaboration with a outsourcing development team in 2021. The
OH!BUG app is now available in Google Store and App Store.

At the origin of the mobile app is the constructionism methodology, as it is believed
that app users can (re)construct their knowledge about plants as they build their maps.
Starting from the idea that if we recognize the plants that we observe in our daily lives
and realize their value, we will be more sensitive to their existence and will be able to
protect and preserve them. Furthermore the OH!BUG application aims to contribute to
environmental literacy by teaching about the different characteristics of plants, shapes
and colours, to understand the diversity of the living beings that share this planet with
us.

The target audience for thismobile application is children from 8 years old. However,
it can be used by younger children as the description of different plant characteristics is
always accompanied by several illustrations (Fig. 1). To appeal to this specific audience,
the design of the application uses colourful graphic elements and visual references from
the natural world such as insects. The insects play a role in the narrative of the application
and are used as avatars, comparing the users to little bugs on a journey of discovering
plants and being an important part of the well-being of the ecosystems.

2.1 Georeferenced Map

Users have access to a personal georeferenced map where they insert the plants that they
can identify. The plants identified by the users are shown by the location where they
were found through an icon where can access their name and information (Fig. 2). The
user can search for how many specific species they have found to see their geographical
distribution on the map.



The OH!BUG App 119

Fig. 1. Colourful illustrations are used in OH!BUG application aims to attract young users.

Fig. 2. Georeferenced map in the OH!BUG app.

2.2 Designing a Species Identification System

The species identification system in the OH!BUG application is inspired by the dichoto-
mous scientific method of species identification. Dichotomous keys are usually used in
botany or zoology to classify or identify living organisms and are based on a decision
between two alternatives in a series of questions until the species name are identified
[30]. The selection of possible answers is based on the physical characteristics of the
species, which requires attention to the detail of the plant and the critical thinking of the
observer.

The identification of species in the OH!BUG app is carried out through an interactive
system of filters by a combination of characteristics - the type of plant, type of leaf,
flower, fruit and habitat (Fig. 3). For each section there are several options to be selected
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according to the physical aspect of the plant, for example, in the type of leaf, the user
can choose between Entire; Lobed; Dentate; Long; Compound; Palm Tree or Needle.
The selection of these distinguishable aspects of the plant allows the user to be presented
with a list of possible results that fit each pattern.

As species identification is often seen as a difficult process because is compared with
the learning of new words of a new language [30], the OH!BUG app uses illustrations
and icons to help the user to identify the most detectable elements of the plant. Visual
communication is used to simplify the complex information related to botanical subjects
and demystify the challenging process behind plant identification. Icons are an essential
part of the identification system because they represent a quick and easy way to convey
information and make decisions about the plant found.

Fig. 3. Final design wireframes of the identification system in OH!BUG application.

2.3 Gamification

Gamification has been used in mobile apps to motivate users in non-game activities by
communicating their progress in the accomplishment of sustainable actions [32]. So
as a form of engagement, gamification mechanisms and components were included in
the OH!BUG application such as points, levels, rewards, challenges and avatars. The
integration of game elements in the application aims to turn the process of identification
playful and fun, providing a ludic experience that appeals to the user’s emotions in the
achievement of progressive states in the game.

For each plant that users insert in their map, they gain points and level up the game.
The levels of the game are shown in the user’s journey on their profile. While challenges
are based on concrete goals or tasks that users must complete. These challenges increase
in difficulty, beginning with tasks such as “Identify a tree” to “Find a species with lobed
leaf”. The conclusion of a challenge ensures a reward that users can access in their
profile.

The gamification methods and dynamics are limited only to the user and cannot be
seenbyother participants of theOH!BUGapplication.However, this represent a potential
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grow for these gamification systems in the future, with the collaboration between users,
creation of team players or even collaborative maps.

3 Results

Based on the results obtained in a pilot study, the Beta version of the mobile app was
developed. This version was tested in July of 2021 with 3 children from the 3rd grade
to 6th grade and the results obtained allowed the mobile application to be improved, to
obtain a version close to the final one.

Usability tests were realized using a high-fidelity prototype including all interactive
features of the OH!BUG app. The tests include an introduction about the purpose of
this study and a quick explanation of how to proceed, followed by a script with multiple
tasks to complete. To simulate the identification of the plants were shown a sequence of
pictures with key elements that allowed the identification of common trees and shrubs.
In the end, the participants had to answer a questionnaire about their experience using
the application, based on the five-level Likert scale (Fig. 4). The results were positive in
the answers given by the participants, giving rise to the following diagram:

Fig. 4. Answers of the participants to the usability questionnaire.

At the same time, the test was observed from an external point of view making
it possible to analyse the reaction and emotions of users attempting to complete the
requested tasks and classify them within the following parameters: completed without
difficulty; completed with some difficulty; undecided; completed with great difficulty;
does not complete the task. The majority of the assignments were completed quickly
without apparent difficulty and the use of the application took place continuously and
fluidly. However, just one participant was able to identify all of the plants without any
help. The remaining participants showed difficulties in interpreting the images in order
to characterize the different properties of the plants. Besides that, the participants show
a preference for the use of the interactive system of plant identification, referring to it
as fun and colourful showing the plant’s characteristics with simplicity and creativity.
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The fact that they had to interpret the image of the plant and search for the right icon or
characteristic in the system, by comparing different illustrations and the possible results
presented, reveals to be a game side of the app that was not considered at the beginning
of its creation.

4 Limitations

Although the results of the usability test were useful to review specific aspects of the
application that should be improved, both in terms of the graphical look and the user’s
experience, there are a few points that should be considered in future research related to
the OH!BUG app. First, this initial study used a small sample for testing the technology
and covered an age group very close. With this limitation, it became difficult to compare
different points of view on the application and the results were quite similar. A larger
sample of users should be used in further studies to achieve significant statistical results
and allow a detailed comparison of distinct approaches to the OH!BUG app. Another
aspect to be enforced in future groups of participants is the cross-cultural andgenerational
diversity to understand the effectiveness of the application in different cognitive and
social developments.

A second limitation was the content of the usability test itself. The following
researchers should explore the different triggers in the emotions of the participants,
detecting points of opportunity and curiosity or even frustration and anxiety of the user.
The emotional response to the app is necessary to improve both design and functionality
but also to enhance the communication of botanical information.

The final limitation regarding this study is that gamification is not included in the
questionnaires, despite being a fundamental part of the design of the application. The
game-based elements and dynamics that are included in the OH!BUG defines an oppor-
tunity to study the effectiveness of gamification inmobile apps oriented to environmental
education and ecological literacy.

As previously mentioned, the OH!BUG application is still in its Beta version which
implies that the application itself has limitations and issues to solve. Currently, the
database contains 38 registered species that are found mainly in Portuguese territory,
where the application was developed. However, we assume these limitations as research
opportunities and possibilities to grow and improve this digital product.

5 Conclusions

Taking into consideration the presented theoretical contextualization, ecological knowl-
edge can guide citizens to have pro-environmental attitudes and actions by helping to
understand the importance of ecosystems and biodiversity. This way, the objective of
the OH!BUG application of teaching about vegetal species reveals to be promising in
a way that can lead users to care for and preserve the plants identified. The interactive
identification system reveals to be an essential feature of the app because of its playful
and game-like design. Future research must cover a wider and more diverse audience of
participants, their emotions and their response to the gamified mechanisms of the app.
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Abstract. This research article underscores the critical role of specialized digital
literacy in history education for both teachers and students, with a specific focus
on primary and secondary educational levels. Drawing upon a comprehensive
review of existing literature, the article illuminates the essential digital literacy
skills required to evaluate online information credibility. Furthermore, the article
critically assesses different models of online information assessment and exam-
ines empirical research on user approaches to determining internet information
credibility. The authors underscore the need for students to acquire the fundamen-
tal skills necessary for proficient digital resource evaluation before any expected
academic improvement. The authors also introduce disciplinary literacy as a tool
to enable readers to inquire and acquire knowledge. In sum, this research article
underscores the vital importance of digital literacy in history education and offers
valuable insights for educators and researchers.
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1 Introduction

In the realm of education, a diverse array of teaching materials and methodologies exist
with the aim of achieving desired educational objectives. When it comes to instruct-
ing students in the discipline of history, a key emphasis centers on the analysis of
sources.Within this context, students are expected to engagewith primary and secondary
sources either autonomously or in a collaborative setting, with or without guidance from
the instructor. By working on sources, students practice historical skills by collecting
sources, analyzing them, and creating conclusions or historical narratives. The precise
form of pedagogical instruction is contingent on the accessibility and familiarity of the
sources at hand to the instructor. At present, sources can be accessed not only through
traditional books, textbooks, and printed materials but also via an array of digitized
archives, digital libraries, and repositories. The available sources have expanded beyond
printed materials over the past few decades and now encompass a range of multime-
dia formats, such as documentaries, feature films, newsreels, and audio recordings, as
well as contemporary 3D objects and immersive technologies, including augmented and
virtual reality.
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The advent of the digital age has transformed the way in which information is pro-
duced and disseminated. The digital environment has enabled anyone to be an author,
which poses a significant challenge to information credibility. The lack of oversight and
editorial review on many websites, combined with the ease with which digital infor-
mation can be altered, plagiarized, misrepresented, or created anonymously under false
pretenses, compounds the problem of credibility. While the body of written sources has
continuously expanded throughout history, the advent of the internet has facilitated self-
publishing on an unprecedented scale, with speed, and with minimal regulation. How-
ever, the abundance of digital sources has introduced challenges in navigating through
the sheer volume of available sources, making the scrutiny of source material and its
veracity a pivotal issue [1]. Despite these challenges, the increase in available source
material has facilitated the discovery of new insights into the past. The imperative to
ascertain the authenticity of sources in contemporary times has led to the emergence of
a distinct subfield of historical scholarship known as diplomatics.

The body of written sources that have informed our understanding of the past has
been expanding continually, irrespective of the medium on which it is inscribed. Two
historic events in particular stand out as being especially transformative: the introduction
of movable type printing in the 15th century and the advent of the Internet into society
towards the end of the 20th century. In relation to the printing press, its most significant
consequence was the marked reduction in the cost of book production, which facilitated
wider access to literacy for both publishers and readers alike. Nonetheless, the potential
pool of publishers remained relatively limited. The revolutionary nature of the Internet,
on the other hand, stems from its capacity to enable every user to become a content
creator, thereby facilitating self-publishing on an unprecedented scale, speed, and with
minimal regulation. Nevertheless, the utopian vision of media democratization appears
to be mutating into a dystopia. The process of digitization has impacted not only the ped-
agogical practices of history teachers, but also the research methodologies of historians.
While the dramatic increase in available source material has facilitated the discovery
of new insights into the past, it has simultaneously introduced challenges in navigating
through the sheer volume of available sources. Today, the number of digital titles on a
researcher’s computer or in the cloud can easily exceed the number of books available in
the local public library. The scrutiny of source material and its veracity has been a con-
cern since the inception of written records, with the detection of fraudulent documents
being a pivotal issue. The imperative to ascertain the authenticity of sources in contem-
porary times has led to the emergence of a distinct subfield of historical scholarship,
known as diplomatics.

An increasing number of books are being published without the involvement of
professional editors or reviewers. The most recent approximation suggests that there are
approximately 1.7million self-published book titles produced annually [2].Additionally,
the total number ofwebsites in existenceworldwide is estimated to be around1.14billion,
of which only 17% are deemed to be active, with the remaining 83% deemed inactive
[3]. It is noteworthy that the majority of these websites are not created by established
legacy institutions, such as museums, libraries, or archives, nor are they published by
prominent publishing houses [4]. The potential of artificial intelligence for the analysis
of sources and the synthesis of research results will significantly increase the number
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of historical research and the dissemination of their results in the coming years. Thus, it
is quite appropriate that the recommendations of the Council of Europe on the teaching
of history in twenty-first-century Europe establish that digital resources have become
an essential part of historical education. When used effectively, such resources invite
questions about the authority and reliability of information and significantly increase
access to historical information and multiple interpretations of the past. They can also
contribute to the development of students’ critical faculties, intellectual autonomy, and
resistance to manipulation [5].

The proliferation of the internet has fundamentally altered theway individuals access
information, and the vast quantity of information available online raises issues of both
credibility and quality. As a result, the responsibility of ensuring the reliability of infor-
mation has shifted from professional gatekeepers to individual information seekers,
underscoring the necessity of critical evaluation of online sources. However, despite
the paramount importance of developing the requisite skills for evaluating web-based
information, extant research provides evidence of a knowledge gap among internet users
regarding the assessment of online sources [1, 6]. In addition to the problem of choosing
the appropriate source, there is a growing problem of distortion of historical narratives
and falsification of sources.

Information technology is of no value in itself or by itself: it needs questions to drive
it and disciplined forms of thinking to make sense of the answers that it can provide
[7]. The pace of technological development has been so rapid that teachers have found
it difficult to find time to reflect fully on how best to incorporate new applications into
their teaching [8].

2 Plethora of Literacies

So-called digital natives know how to use ICT and the Internet, but this does not mean
that they are critical in their use. There are many similar models for assessing the cred-
ibility of information found on the Internet: information literacy, digital literacy, digital
citizenship, media literacy, news literacy, online reading comprehension ability, etc.
The competence to proficiently search for, appraise, and authenticate social and political
information online, referred to as civic online reasoning, is an essential skill set in today’s
digital age. Its mastery is crucial for individuals to make informed judgments about the
reliability of the available information and prevent the formation of conclusions solely
based on personal beliefs. However, it is essential to note that civic online reasoning
is a distinct skill from other related digital competencies, such as digital literacy and
online citizenship [6]. Efforts to educate and train users on establishing credibility in the
online environment began soon after the issue was recognized, and many of these efforts
were associated with the “digital literacy” movement. The literature outlines five criteria
that users should apply when assessing the credibility of online information: accuracy,
authority, objectivity, currency, and coverage. Accuracy pertains to the freedom from
errors, the verifiability of information, and the reliability of the information on a website.
Authority is assessed by examining the author’s credentials, qualifications, affiliations,
and whether the website is recommended by a trusted source. Objectivity involves iden-
tifying the purpose of the website, whether the information provided is fact or opinion,
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and whether there is commercial intent or a conflict of interest. Currency refers to the
timeliness of the information, while coverage pertains to the comprehensiveness or depth
of the information provided on the website [1].

Navigating and engaging effectively in a digital world is crucial for individuals to
become empowered citizens.While there is no single definition of digital literacy, numer-
ous international, national, and local frameworks have been developed to promote and
assess this skill, particularly among educators and students at various educational levels
and citizens. Open, distance, and digital education has a lengthy track record of exploring
and incorporating digital literacy into teaching and learning practices. However, due to
the extensive research conducted on digital literacy since its inception in the late 1990s,
comprehending the vast amount of information on the topic can take time and effort.
Despite abundant research, there is still no universally accepted definition of digital lit-
eracy, and the concept continually evolves within the ever-changing digital landscape
[9].

As one of eight key competencies for lifelong learning recommended by the Euro-
pean Commission, Digital competence involves the confident, critical, and responsible
use of and engagement with digital technologies for learning, work, and participation
in society. It includes information and data literacy, communication and collaboration,
media literacy, digital content creation (including programming), safety (including dig-
ital well-being and competencies related to cybersecurity), intellectual property-related
questions, problem-solving, and critical thinking [5]. Individuals should be able to use
digital technologies to support their active citizenship and social inclusion, collaboration
with others, and creativity toward personal, social, or commercial goals. Skills include
the ability to use, access, filter, evaluate, create, program, and share digital content.

3 Criteria for Evaluating Sources in Teaching History

Diplomatics is an interdisciplinary subfield of historical scholarship that deals with the
study of documents and their authenticity, origin, form, and purpose, as well as the
institutions and practices involved in their creation, transmission, and preservation. It
seeks to understand these documents’ historical context and significance, including the
individuals and institutions involved in their creation and use, the social and political
contexts in which they were produced, and the broader cultural and intellectual currents
that influenced their development.

For the past decade,Dr. SimonBates, theAssociate Provost of Teaching andLearning
at the University of British Columbia, has given a series of lectures that elucidate the role
of teachers in the digital age [10].Dr. Bates’ “Anatomyof 21st CenturyEducators”model
comprises six key roles educators must fulfill. Firstly, they must be proficient in facil-
itating learning by comprehending how students learn and devising practical learning
activities. Secondly, they must act as curators by generating and consuming appropriate
educational resources. Thirdly, they should possess technical skills to effectively use
learning technology. Fourthly, they must collaborate with colleagues from diverse fields
to enhance their educational approaches. Fifthly, they must remain abreast of research-
based and appropriate pedagogical methods to act as scholars. Finally, they must be
willing to experiment with new pedagogical approaches and technologies, reflecting
upon their efficacy and learning from their experiences.
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We can enable students to search for information and sources freely or let themwork
under the “glass bell” of pre-prepared controlled sources. Stradling (2003) suggests
that the teacher should carefully choose internet sites to give students [11]. A positive
consequence of that model is the complete control of the content, but the negative aspect
is that students need to prepare for the real world. He advised the teacher to evaluate
the websites based on their intended purpose, source, access, ease of navigation, design,
and content. According to Stradling, an internet researcher must consider the following:

is it a primary or secondary source
who wrote the document
what does the document tell us about the author’s position and thinking
for whom it was written
why was it written
what kind of document is it
what are the main messages the author wants to convey
can other sources confirm the information in this document
whether the information is correct
which the document does not tell us
is there evidence of the impact of this document on the people for whom it was

written
have any documents have been produced in response to this
why the document was saved
why the document is included on this website
BasedonhismodelHajdarovic (2010) proposed criteria for the evaluation ofwebsites

on historical topics: credibility, accuracy, objectivity, content and functionality, and age
appropriateness of students [12].

Fundamentally, the evaluation of digital resources for teaching history relies on the
fundamental historical skills students acquire from their earliest exposures to history.
In order to highlight the particularities of the digital world that contemporary students
inhabit and operate within, these skills must be augmented with elements of digital
literacy. Therefore, to ensure a high evaluation standard, it is recommended to structure
the evaluation model into two distinct categories: activities designed for the teacher and
activities intended for the student.

Metzger proposed four methods for evaluating the credibility of online information
in the literature. These include [1]:

1) The checklist approach involves users asking and answering a set of questions to
evaluate each criterion. However, this can be time-consuming and labor-intensive for
individuals to perform for every website they visit.

2) Ascribing cognitive authority to internet information encompasses both credibility
and quality.

3) In the iterative model, the seeker assesses the authority and credibility of the author,
document, institution, and affiliations, combined into a global judgment of credibility.
Strategies such as verifying a website’s author and institutional identity through
reputation or qualifications, considering the factual accuracy of the document and its
presentation, and examining overt and covert affiliations of the website contribute to
an overall impression of cognitive authority.
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4) The contextual model, which focuses on external information to the site, recommends
three techniques to determine the quality of online information, including promoting
peer- and editorially reviewed resources available online, comparing information
found on a website to other web sources or offline sources such as newspapers, peer-
reviewed articles, or books, and corroboration, which involves seeking more than one
source to verify information on a given topic.

3.1 Student-Oriented Criteria

In light of digital media’s challenges, it is worth acknowledging that today’s students
are exposed to a diverse array of narratives, historical accounts, and social and political
discourses that transcend national borders. This is facilitated mainly by the formidable
influence of digital tools, which offer unparalleled power compared to traditional paper
books. Multimedia in nature, digital resources seamlessly integrate audio-visual and
written formats and enable users to perform cognitive operations related to information
organization and retrieval effortlessly [13]. The widespread availability of applications
and websites that offer visually-rich graphics and video sequences has led students to
prefer them over text-heavy sites. While digital media offers students and citizens an
extensive array of visualmaterials, there is no guarantee that theywill accurately interpret
them in line with their historiographical significance. Pre-existing knowledge, which
can often manifest as prejudice or stereotypes, plays a vital role in the learning process,
underscoring the importance of comprehending how historical concepts can be elevated
to more intricate and disciplined representations of the past. Conversely, the historical
concepts held by students and citizens frequently stem from national master narratives
constructed from idealized and essentialist depictions, resulting in overly simplified
representations [13]. Undoubtedly, students require fundamental techniques to decipher
the text. Disciplinary literacy reinstates control to the reader. Sourcing demands that
readers interact with authors, questioning their qualifications, investment in the narrative,
and stance regarding the event they describe [14].

Gathering information online poses several challenges for students, particularly con-
cerning searching for and assessing the credibility of sources. In the context of an unreg-
ulated internet search, young individuals tend to view the order of search results as a
reliable indicator of the trustworthiness of websites. Instead of meticulously assessing
information based on its source’s credibility or the accuracy of its evidence, students
rely on several heuristics commonly used by adults. These include website design, nav-
igability, and how well the content aligns with the information sought by the students
[6]. McGrew et al. (2018) conducted a study where 15 tasks were created, and 2,616
responses frommiddle school, high school, and college studentswere collected. Thefind-
ings reveal that students needed help performing fundamental assessments of authors,
sources, and evidence. History teachers must aid them in acquiring the skills essential
for locating dependable sources. When considering the criteria for evaluating digital
sources, a fundamental question arises regarding the skills and abilities students can
apply before and after acquiring knowledge of the topic. Before acquiring basic knowl-
edge about a topic, it is crucial for students to investigate the source’s credibility. This
involves asking questions such as who is behind the information and not only consid-
ering the author but also the creator and maintainer of the website. Once students have
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acquired basic facts, they can utilize adapted historiographical content analysis to eval-
uate sources based on various factors, including the type of source (primary, secondary,
encyclopedias, dictionaries, textbooks, and other reference materials), the presence of a
reference list, the use of professional or scientific formatting, the objectivity of the text,
and the inclusion of different perspectives.

Novice readers often rely solely on the information presented within the text, while
historical readers view the text as a gateway to a different era. Contextualization estab-
lishes the setting and time frame for the text. Disciplinary literacy requires that students
utilize their total intellectual capacitywhile reading. In addition to sourcing and contextu-
alization, corroborating details and closely examining the text are essential components
in comprehending historical literature [14]. The Stanford History Education Group’s
curriculum, “Reading Like a Historian,” centers around the duty of citizenship rather
than the profession of history. This approach is particularly relevant in the digital age.

Digital misinformation has been a concern since the medium’s inception, prompt-
ing extensive research to develop critical approaches for evaluating online information.
Despite these endeavors, recent studies indicate that students need help critically ana-
lyzing digital information. One of the contributing factors to this issue is the need for
more emphasis on critical analysis in the early stages of the educational system, as well
as an insufficient emphasis on these concepts throughout secondary school. Although
fake news has been a persistent problem, the failure to incorporate critical analysis in
the curriculum exacerbates the challenge of digital misinformation [15, 16].

3.2 Teacher Oriented Criteria

The term “digital teacher competencies” refers to a collection of skills, attitudes, and
knowledge that educators must possess to facilitate student learning in a technology-
driven world, transform classroom practices, and enhance professional development.
Educatorsmust be able to evaluate digital texts critically andmake connectionswithin the
school context, especially given the rise of fake news and the abundance of information
accessible online [17]. Research has indicated that when deciding on the credibility of
a website, adults rely on cues and heuristics such as the search engine’s authority, the
design and functionality of the website, previous experience or referrals to the website,
and perceived expertise [6].

Research has demonstrated that the skills cultivated in historical inquiry, known
as historical thinking, align with informed and critical digital citizenship principles.
Historical thinking encompasses proficiencies in information assessment and analysis
[15]. When researching the evaluation of websites, Goulding combines the research of
Hilligoss, Rieh, Metzger, Wathen & Burkell. Heuristic assessments allow quick judg-
ments without deep engagement with information and are used when cognitive load or
motivation is high. Hilligoss and Rieh identified four categories of heuristics in online
evaluation: media-related, source-related, endorsement-based, and esthetics-based. Dis-
ciplinary heuristics of sourcing, corroboration, and contextualization were of limited
value in evaluatingwebsites.Wineburg andMcGrew suggested going beyond thewebsite
and using tools like Google Search to corroborate and contextualize the site.

Kelly used the deliberate creation of fictional historical narratives as a teaching
method on two occasions [4]. As part of the LyingAbout the Past course, Kelly’s students
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created the Edward Owens hoax in 2008 and the Reddit serial killer hoax in 2012. While
the ethical implications of such an assignment can be questioned, Kelly utilized this
unconventional method to transform the creation of forgeries into an educational tool.
In doing so, his students enhanced their historical and digital skills through group work
while honing their creativity. Historians often stress the importance of teaching students
to think historically, and Kelly’s approach to this assignment allowed his students to do
just that.

4 Conclusion

In conclusion, the democratizing potential of the Internet has brought forth a critical
responsibility for individuals to evaluate the veracity of online information carefully.
Social studies classrooms are crucial in equipping students with digital literacy skills
to navigate this challenge [6]. As online sources increasingly become the first choice
for students, historians need to consider the many ways students use these sources to
create new forms of history. While the limitations of textbooks restrict their format,
online resources can aid in students’ historical research and broadening of historiograph-
ical horizons. However, caution must be exercised as online material can be selective,
intentionally spread misinformation, or promote specific ideas or political groups [11].
Applied digital literacy is essential for developing historical literacy and critical thinking.
Despite the increased workload on history teachers due to digitization and technological
progress, addressing this issue has become unavoidable in the fake facts and post-truth
era.
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Abstract. There is an increased interest in the use of digital storytelling (DST)
in English language education to assist learners in improving their language skills
by writing and narrating stories using multimedia tools. This necessitates the
exploration of the research focus to understand the current practice and future
scope of DST-based research. Extant review studies are unable to address this
niche specifically in relation to English language speaking and writing skills. The
present study conducts a systematic review of articles published between January
2010 and February 2023. Following the PRISMA-P framework, 33 studies on
the use of DST for improving English language productive skills of speaking
and writing were selected for review. The findings are presented to understand
the research objective, outcome, and methodological approach. Based on cross-
analysis and synthesis, the paper foregrounds some considerations on ‘research
direction’ where past studies are directed towards evaluating the effectiveness
of DST intervention while ignoring the process of it; the ‘nature of the task’
where findings seem to be over shadowed by novelty effect; and the ‘nature of
the result’ where studies lack elaboration on non-significant findings. Suggestions
and implications of this systematic review would support DST based research and
its use in English language education.

Keywords: Digital Storytelling · English Language Productive Skills · Speaking
Skills ·Writing Skills · Technology-based Intervention · Systematic Review

1 Introduction

In recent years, digital storytelling (DST) has taken a prominent position in the language
education as it is considered an effective tool for technology-enriched learning [1]. DST
is storytelling carried out by using technology. It is a process where short narratives are
formed through text, graphics, video, audio,music, and other digital elements [2]. Digital
stories are like short videos with narration of events, stories, or any other information.
DST in education often occurs as an individual learning activity or as a collaborative
task [3]. Moreover, it can take the form of a teacher-generated DST, where teachers
deliver lessons using digital stories, or a student-generated DST, where students are
given tasks to create digital stories [4]. The process of creating digital stories involves
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pre-production, production, and post-production. These stages include gathering and
preparing content, producing the story through narration and combining content, and
finally editing and publishing the story. In classroom setting, the post-production stage
takes the form of students sharing their digital stories with their peers and instructor [3].

According to Ohler [5], DST promotes the integration of digital and language liter-
acy within a task along with a holistic coverage of the content, cognitive engagement,
and learning motivation. [6] highlighted that DST promotes convergence of learner
engagement, critical thinking, and task-oriented learning. This promotes opportunities
for collaboration and enables students to construct their knowledge [7]. By harnessing
students’ creativity, DST encourages students to utilize various resources to access com-
prehensive and diverse informationwhich supports students’ learning process [1]. It is an
effective tool in language education settings as it enables learners of all ages to create and
present stories while gaining content knowledge and skills. The interplay between tech-
nology and language skills in DST is crucial in enhancing learners’ language capabilities
[8].

In today’s times, DST is being implemented in different settings, with a particu-
lar emphasis on improving English language in the classroom environment [9–12]. In
English language education, DST is used for enhancing various aspects of the language
learning process, such as motivation in language learning, interaction, engagement, and
creativity among others [13, 14]. It is also used as a technology-based tool to assist learn-
ers in improving language proficiency using multimedia support to narrate stories [15].
Since the productive language skills of speaking and writing form an integral part of the
process of creating stories, studies are extensive to gauge the impact of DST on these
skills. The use of DST allows learners to engage in repeated speaking practice while
recording, which facilitates English oral proficiency [9]. Language educators view DST
as an attractive opportunity for learners to build their writing skills as learners engage in
prolonged and continuous writing sessions to build the story [16]. Therefore, the focus
of DST rests on productive language skills and it is considered suitable for improving
speaking and writing skills [5].

In order to gain a comprehensive understanding of the research focus and the present
use of DST in improving English language productive skills, a comprehensive overview
of studies is timely. The extant review studies have explored DST in education. Wu and
Chen [17], Quah andNg [18], and Rodriguez et al. [19] reviewed studies that highlighted
the pedagogical implications of DST. These reviews provided an overall idea of the
use of DST in general education settings without exploring the nuances of English
language education. There are quite a few systematic reviews that have explored studies
focusing on DST in English language teaching and learning, however, these reviews are
limited in their implication by only addressing the affective factors in English language
education [13], not identifying the adequate language constructs [14], demonstrating
error in following the review protocol [20], and missing the review framework [21].

As highlighted above, there is a dearth of systematic review studies that could poten-
tially provide a holistic overview of the research focus of past studies related to the use
of DST for English language productive skill development. It is essential to explore this
niche because the skills of speaking and writing form the core of the process of DST.
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Therefore, informed implications are necessary to validate the current practice of DST
in English language education and to direct future research in the field.

1.1 Aims and Objectives

We began by analyzing the lacunas in the extant review studies to develop appropriate
research questions. The goal of the present study is to highlight the research focus and
researchmethods used in previous studies related to the use of DST for English language
productive skill development. This would assist in delimiting the research gap for future
studies. The following research questions have guided this study:

1. What is the objective of previous research that used DST for the development of
English language productive skills?

2. What is the outcome of previous research that used DST for the development of
English language productive skills?

3. What are the methods and research designs used to explore the effect of DST on
English language productive skills in previous research?

2 Methodology

The present systematic literature reviewwas framed according to the PreferredReporting
Items for SystematicReview andMeta-Analyses Protocols (PRISMA-P) [22]. PRISMA-
P framework provides inclusive directions for designing and conducting rigorous liter-
ature reviews. This systematic literature review was based on empirical articles pub-
lished from January 2010 to February 2023. These articles were retrieved from journals
indexed in the Web of Science (WoS) database. A framework was established follow-
ing the PRISMA-P guideline to monitor the review process of this study. The research
included four major phases – the identification phase, screening phase, eligibility phase,
and the inclusion phase.

The first phase was the identification phase where the academic databases were
selected and relevant articles were searched using keywords. We selected the WoS
database and the search process was conducted on March 01, 2023. The Web of Sci-
ence (WoS) database core collection includes the Social Science Citation Index (SSCI),
Emerging Source Citation Index (ESCI), Arts & Humanities Citation Index (A&HCI),
and the Science Citation Index Expanded (SCI-EXPANDED), which covers only high-
quality journals with good impact factor and citescore. Suitable query strings, within the
scope of the study, were used to retrieve the articles from the WoS Core Collection (see
Table 1). A total of 706 articles were identified in this phase. Then an initial assessment
was conducted to eliminate the duplicates before the screening. Out of the total articles,
81 articles were removed for being duplicates.

The second and third phases were guided by the inclusion and exclusion criteria (see
Table 2). Two coders were involved in the screening and eligibility check of the articles.
This was later validated by the third coder during the final assessment.

The screening phase included an initial screening to ensure that only empirical
articles published in peer-reviewed journals were included. Further, articles published
beyond the selected timeline were removed. The second part of this phase involved the
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Table 1. Query string used for article retrieval.

Database Keywords n

WoS ((digital storytelling AND speaking) OR (digital storytelling AND
vocabulary) OR (digital storytelling AND pronunciation) OR (digital
storytelling AND fluency) OR (digital storytelling AND oral))

316

((digital storytelling AND writing) OR (digital storytelling AND written
composition) OR (digital storytelling AND writing AND composition))

390

screening of abstracts to ensure that they met the inclusion and exclusion criteria. A total
number of 462 articles were removed during the screening phase.

Further, in the third phase, full-text eligibilitywas examined to ensure that the articles
met the criteria. A total of 130 articles were excluded during this stage.

Table 2. Inclusion and exclusion criteria.

Inclusion Criteria Exclusion Criteria

• Timeline - January 2010 and February 2023
• Peer-reviewed articles in the journal
• Focus on speaking and/or writing skill
• Use of DST in the educational setting
• Use of DST for English language teaching
• Articles written in the English language
• Full text of article available

• Timeline - January 2010 and February 2023
• Articles published in conference
proceedings, books, and reports

• Articles not focusing on speaking and/or
writing skill

• Use of DST in non-educational setting
• Use of DST for languages other than English
• Articles written in other languages
• Full text of article not available

Finally, 33 articles qualified for the inclusion phase of the present systematic review.
An in-depth analysis and review of the selected articles was conducted. Figure 1 explains
the procedure of selecting the articles based on the PRISMA-P.

3 Findings

The present study analyzed 33 articles retrieved from the WoS database published from
January 2010 to February 2023 to understand the research focus of the past empirical
studies specifically focusing on English language productive skills of speaking and
writing. To answer the research questions, we analyzed the research objective, outcomes,
the nature of methodology, the research design of the selected studies.
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Fig. 1. The process of article selection based on PRISMA-P.

3.1 What is theObjective ofPreviousResearch thatUsedDST for theDevelopment
of English Language Productive Skills?

Table 3 presents the objective and outcomes of the studies. The selected studies aimed
to develop English language skills of speaking and writing by adopting DST. Predom-
inantly, student-generated DST was used in these studies as the tasks were focused on
engaging students to create digital stories. In the reviewed studies, most of the stud-
ies aimed at ‘evaluating the effectiveness’ of the DST-based intervention in improving
English language speaking or/and writing skill.
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Table 3. Details of the research objective and outcome of the reviewed studies.

Author Research Objective Focus* Sample Findings

[1] To explore the
benefits and
challenges of
participating in DST
projects

W University students (n
= 60)

It was found that DST
promoted academic
writing skills

[8] To investigate the
effects of online and
offline DST on
literacy skills

W High school students (n
= 42)

Results reveal a
significant improvement
in reading and writing
with online DST

[9] To provide ways and
effectiveness of
integrating IWB,
podcast, and DST for
language proficiency
development and
students’ perception
regarding it

S and W Third and fourth grade
students (n = 11)

DST was effective in
improving writing and
speaking. Repeated
practice while creating
DST in building
speaking ability. The
repeated revisions of the
draft helped in
developing writing
skills

[10] To investigate
whether DST
improves oral
proficiency and
motivation

S College students (n= 5) Results show
improvement in oral
proficiency. The study
reports no improvement
in terms of discourse
and grammar

[11] To explore learners’
perception of using
the DST application
for language learning

S and W Primary students (n =
6)

Learners were positive
about using the DST
application as it helped
them improve speaking
and writing skills

[12] To examine the use of
local culture-based
DST in
meaning-making in
English

S Junior high school (n =
30)

DST was an effective
tool to help students
make meaning in
English language and
improving their
vocabulary

(continued)
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Table 3. (continued)

Author Research Objective Focus* Sample Findings

[15] To investigate the
effect of DST on
boosting language
literacy

S and W 11th grade students (n
= 48)

Students developed
writing and speaking
manners in terms of oral
production. DST also
helped them gain more
understanding of the
process of writing

[16] To investigate the
level of engagement,
writing quality,
interaction patterns,
and perception of
students during the
DST writing task

W Principals, teachers, and
primary students (n =
264 primary students)

DST writing tasks were
engaging and students
demonstrated fewer
mistakes, but teachers
had concerns over
interaction and shift in
focus from writing to
decorating the story
during DST tasks

[23] To investigate the
effect of DST in
promoting language
skills for English for
Tourism courses

S and W University students (n
= **)

Students had positive
attitude towards
improving their
speaking and writing
skills with DST. Some
students had concerns
regarding the amount of
time DST-based
activities require

[24] To investigate the
effects of
collaborative DST on
writing skills, and
students’ perception
regarding it

W University students (n
= 38)

The use of a
collaborative DST
improved students’
writing skills. Students
faced a few
technological and
pedagogical challenges
during the task

[25] To examine students’
perception of DST
chatbot in increasing
language output

W University students (n
= 37)

The students reported
having improved their
writing skills with
storybot

(continued)
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Table 3. (continued)

Author Research Objective Focus* Sample Findings

[26] To investigate any
significant difference
in vocabulary with
online tools –Wikis,
YouTube, and DST

W Ninth grade students (n
= 70)

Results reveal a
improvement in EFL
students’ vocabulary
achievement with the
innovative learning
environment of DST

[27] To investigate the
effect of listening to
digital stories on
pronunciation

S Secondary students (n
= 40)

A significant difference
was found between the
control group and the
experiment group. DST
was effective in
motivating students to
improve their
pronunciation

[28] To investigate the
effect of DST on
reading and writing
skills

W High school students (n
= 51)

Post-test results show
improvement in
students’ writing skills,
motivation, and
confidence with DST

[29] To investigate the use
of DST on student
achievement

S and W Level not specified (n =
20)

Students spent more
time on the language
aspect while creating
DST which provided
good practice for
speaking and writing
skills

[30] To investigate the
effect of DST on
students’ writing
skills and their
perception regarding
it

W Pre-service teachers (n
= 101)

Findings reveal DST
improved students’
writing skills in terms of
grammar and
vocabulary

(continued)
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Table 3. (continued)

Author Research Objective Focus* Sample Findings

[31] To explore the
effectiveness of DST
in developing
communicative
competence (written
and oral) and
narrative competence

S and W Pre-service teachers (n
= 143)

Significant increase in
written competence
with DST, but a low
level (3.4%) decrease in
oral competence and a
significant decrease in
narrative competence of
the learners. The
negative effect on
competencies was
related to extraneous
cognitive efforts while
using digital tools

[32] To investigate the
effect of using DST
on students’ English
speaking ability

S University students (n
= 40)

DST was effective in
improving students’
overall English speaking
ability. Participants also
had a positive
perception of using DST

[33] To investigate the
effects of Toontastic
as a DST tool on
learners’ speaking
competence and to
find any correlation
between speaking
competence

S University students (n
= 100)

DST had significantly
improved speaking
competence in terms of
fluency and language
use. Topic familiarity
and scaffolding while
carrying out the DST
task led to an
improvement in
speaking competence
and engagement

[34] To examine the effect
of the podcast, DST,
and a short film with
PBL on oral skills

S University students (n
= 15)

Results show an
observable effect on
developing students’
oral production and
positive affective factors

(continued)
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Table 3. (continued)

Author Research Objective Focus* Sample Findings

[35] To evaluate the effect
of DST on EFL
students’ motivation,
satisfaction and their
opinion regarding the
use of DST in EFL
education

S and W University students (n
= 60)

Findings reveal that
students believed to
have developed their
speaking ability with
DST. 16% of students
expressed a negative
opinion about the use of
DST to learn English

[36] To explore the
process of writing
development of
pre-service teachers
through DST

W Pre-service teacher (n =
1)

The study highlights
that the recursive nature
of DST composition
helped in improving
writing structure and in
reimagining the writing
process

[37] To examine how
predicting factors of
English writing
ability are associated
with DST task
outcome

W High school students (n
= 48)

English writing
proficiency and L1
narrative skills were
found to have
significantly predicted
DST task outcomes in
terms of the quality of
language use and task
fulfillment

[38] To examine the
effects of DST on
students’ writing
skills

W Junior College students
(n = 2)

After the extended
engagement, a
significant improvement
in students’ writing was
observed

[39] To investigate the
effect of grouping
patterns in DST tasks
on learning outcomes

S Sixth grade students (n
= 55)

Students working
cooperatively during
DST performed better
with increased
interaction which had a
positive effect on
speaking anxiety in the
EFL setting

(continued)



144 S. Khan et al.

Table 3. (continued)

Author Research Objective Focus* Sample Findings

[40] To examine student
involvement and the
effect of Web 2.0
DST activities on
student language
proficiency

S Third grade students (n
= 24)

Students’ vocabulary
and oral fluency
improved. Several
phases of
disengagement were
reported because of the
repetitive nature and
task difficulties

[41] To investigate the
impact of DST on
literacy learning

S and W 5-year-old learners (n =
53)

The use of DST
improved oral language,
social interaction, and
writing

[42] To explore the
effectiveness of DST
in improving writing
and speaking

S and W University students (n
= 21)

Learners improved
speaking skills with
DST, but no
improvement in
pronunciation and
intonation

[43] To examine the effect
of Digital
composition on
students’ perception
and academics

W University students (n
= 9)

The study provided
evidence for the use of
DST in promoting
reflective avenues in
process-based writing

[44] To investigate the
effects of DST on
speaking skills and
creativity

S Seventh grade students
(n = 54)

DST had a significant
effect on improving
spoken fluency,
accuracy and creative
thinking skills

[45] To investigate the
effect of DST on
students’ narrative
writing skills and
their perception
regarding it

W Secondary students (n
= 52)

A significant difference
in narrative writing
skills was observed, but
no difference between
the score of the
experiment and
treatment groups

(continued)



A Systematic Literature Review of Digital Storytelling 145

Table 3. (continued)

Author Research Objective Focus* Sample Findings

[46] To explore the use of
DST to support the
learning of content,
language proficiency,
and academic English

W University students (n
= 203)

DST encouraged
learners to become
critical users of
knowledge and
promoted English
language writing skills

[47] To investigate the
effect of DST using
Toontastic 3D on
students’ speaking
skills

S 11-year-old learners (n
= 35)

Results highlight that
DST assisted in
improving students’
speaking skills,
motivation, and
confidence

*S = Speaking; W =Writing
**Not specified

3.2 What is theOutcome of PreviousResearch thatUsedDST for theDevelopment
of English Language Productive Skills?

As highlighted in Table 3, the results of the analyzed studies show a positive effect
of DST-based intervention on students’ English language productive skills. All of the
studies reported favorable outcomes with the use of DST, however along with presenting
positive outcomes, only a few studies [10, 16, 23, 31, 35, 40, 42, 45] presented non-
significant results or concerns with DST in some aspects.

3.3 What are the Methods and Research Designs Used to Explore the Effect
of DST on English Language Productive Skills in Previous Research?

The articles reviewed indicated a balance of methodological approaches. Studies were
broadly classified into three categories according to their methodological paradigm –
qualitative, quantitative, and mixed-method study (see Table 4). Qualitative design was
employed in 36.36% of the studies, while 30.30% of studies were quantitative. 33.33%
of studies employed a mixed-method design. As presented in Table 4, case study was the
most common among qualitative studies, while quantitative studies primarily adopted
the quasi-experimental design. As for the studies with a mixed-method design, a com-
bination of quasi-experiment and qualitative questionnaire, observation, and/or inter-
view was used. However, mixed-method design was dominated by quantitative analysis.
Overall, most studies were dedicated to using quantitative research approach with a
quasi-experimental research design.
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Table 4. Details of research methods and designs used in the reviewed articles

Method Research design References n

Qualitative Case study [11, 12, 29, 36, 38, 42] 12

Descriptive [15]

Exploratory [16]

Qualitative pre-test post-test [34]

Case study + ethnography [43, 46]

Qualitative without specific design [1]

Quantitative Quasi-experimental [8, 23, 26, 27, 33, 39, 44, 47] 10

Case study [31, 40]

Mixed Quasi-experiment + survey [10, 30] 11

Quasi-experiment + Interview [45]

Quasi-experiment + Interview,
observation, document analysis

[41]

Quantitative pre-test post-test +
survey

[37]

Quantitative pre-test post-test +
interview

[32]

Quantitative pre-test post-test +
interview, questionnaire

[28, 35]

Quantitative pre-test post-test +
interview, observation

[9]

Quantitative pre-test post-test +
Interview, observation, document
analysis

[24]

One-sample qualitative participation
analytics + survey

[25]

4 Discussion

This systematic review aims to provide insights into the research that deal with DST
in English language education focusing on productive language skills of speaking and
writing. Using cross-analysis and synthesis, we analyzed the research objectives, out-
comes, and methodology used across the studies to understand the research focus in the
field and to foreground the future direction of DST-based research. From our analysis,
we discovered potential areas in terms of the research direction, the nature of task, and
the nature of result that seek further consideration.
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4.1 Research Direction

The research direction of the past studies rested on evaluating the effectiveness ofDST for
improving English language productive skills. Besides addressing the level of effective-
ness of DST on speaking andwriting, a few studies exploredwhy any significant increase
and/or decrease in skills occurred. Study Hur and Suh [9] recognized that repeated prac-
tice of speaking and recursive draft composition while creating DST assisted in improv-
ing the speaking and writing skills of the learners. The study conducted by Del Moral
et al. [31] identified the extraneous cognitive efforts while using digital tools as the
reason that caused a negative effect on English as a foreign language (EFL) learners’
speaking skills. Some studies identified motivation, engagement, and interaction as fac-
tors associated with DST that help learners improve their productive language skills (e.g.
[16, 24, 27, 33, 41, 45]).

However, these studies were predominantly directed toward exploring the level of
language improvement that resulted from DST-based intervention. We observed an
outcome-oriented research trendwith a heavy focus on the outcome ofDSTby answering
‘how much’ or ‘why’ any significant change occurs. This can be related to the selec-
tion of research design in the reviewed articles. Quantitative and mixed method studies
employed research designs such as the quasi-experimental method, pre-test and post-test
analysis, and survey to explore the extent of effectiveness of DST-based intervention.
Using these research methods, studies on learning the English language are primar-
ily concerned with determining the degree to which productive language skills have
improved as a result of various pedagogical approaches, learning modules, activities,
and even web applications based on DST. These studies aim to quantify the degree
of improvement, any significant variation between intervention recipients and non-
intervention recipients, or variation pre and post DST intervention. Here, it is essential
to highlight that none of the studies provided insights on ‘how’ the process of creating
DST enhances English language productive skills.We suggest that future research can be
directed towards looking into the improvement patterns using in-depth qualitative app-
roach to foreground the effective and/or ineffective elements embedded in the process
of creating digital stories.

4.2 Nature of the Task

As can be seen from the analysis (see Table 3), only few studies reported negative
findings (e.g. [16, 31, 35, 40]). However, the positive findings can be due to the novelty
of the nature of the task. Many studies introduced DST to the participants as a new
technological intervention that results in increased motivation and engagement (e.g.
[28, 33, 42, 47]). This novelty effect [48] captures learners’ interest when exposed to
new technology. This observation is in line with the review conducted by Wu and Chen
[17] which observed a similar novelty effect among the studies. We recommend that
future research must adopt repeated intervention of the tool for the corroboration of the
positive results of DST in improving English language productive skills.



148 S. Khan et al.

4.3 Nature of the Result

Based on our analysis it was found that the focus of the studies is on significant results
but they fall short in reporting non-significant findings. Parallel to Wu and Chen [17] a
file-drawer effect was observed from the analysis. The File-drawer effect occurs when
the researcher assumes that non-significant results would cause publication bias. This
often leads to risking the objectivity of the study and not accounting for the errors in
initial statistical reports [49]. In the present review, studies were found to present details
about the significant results while lacking reasons and elaboration on the negative and
non-significant findings (see Table 2). Prima facie, studies portray DST as an inclusively
effective tool for English language productive language skills development. It is highly
encouraged that researchers must report details on non-significant findings and present
rigorous critique to direct improvements in tools, methodologies, as well as practice.

5 Future Research and Implications

This systematic review presents a comprehensive overview of the extant literature on
the use of DST in English language pedagogy. The analysis was conducted to highlight
the focus of DST-based research in improving productive language skills of speaking
and writing. It was found that a large number of studies confirmed the effectiveness of
DST, while only a few had negative results and mixed perceptions. As highlighted in
the discussion, the present analysis strongly encourages the use of DST for improving
productive language skills. However, there are a few considerations that require attention
from future researchers. It is recommended that there is a need for studies that could
highlight how these positive outcomes of language improvement occur with DST. Such
insights would be beneficial for language instructors and instructional technologists in
refining and designing new pedagogical approaches. Since DST is also widely practices
in language education other than English, it would be prudent to undertake systematic
review of the use of DST in other language setting. Such studies could possibly highlight
shared implications across language teaching and learning with DST.
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Abstract. The purpose of this work was to identify Greek kindergarten teachers’
perceived barriers in using touchscreen tablets for educational purposes in the
post-covid era through an intersectional lens. Twelve Greek kindergarten teach-
ers participated in in-depth interviews. Thematic content analysis informed by
intersectionality was adopted. Analysis revealed a range of first and second-order
personal, professional and contextual barrier themes in the interrelationships of
gender, class, family status and professional identity. First-order barrier themes
included (1) “School barriers”, (2) “Endless low-quality training”, (3) “Lack of
time and feelings of devaluation”, (4) “Nomad life and low pay” and (5) “Parents’
resentment”. Second-order barriers included (1) “Screen guilt and Covid” and (2)
“Preschoolers are experts”. Findings suggest main post-covid barriers to integrat-
ing tablets in Greek kindergarten schools are the invisible ones and no longer focus
on equipment or connectivity. Implications for educational policy, kindergarten
teacher professional development and screen media integration are discussed in
conjunction to limitations of the study.

Keywords: touchscreen tablets · barriers · kindergarten · teachers’ perceptions ·
post-covid · intersectionality

1 Introduction

Extensive research prior to the Covid-19 pandemic [1–3] has shown Greek kindergarten
teachers seem more hesitant in integrating technology-enhanced pedagogies as com-
pared to their primary and secondary education counterparts. Major barriers reported
in these works are related to poor funding, lack of equipment and connectivity, lack of
teachers’ training and teachers’ beliefs regarding the importance of hands-on learning
experiences in kindergarten. The emergence of the Covid-19 pandemic back in 2020
radically changed the Greek educational technology landscape as the then newly elected
neoliberal Greek government invested substantial capitals on connectivity, equipment
and particularly tablets which were distributed to all schools around the country, teach-
ers’ training and passed emergency legislation allowing online teaching and mobile
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devices use in K-12 which up until then was prohibited [4]. Despite the effort, the single
post-pandemic work exploring tablet and mobile phone use barriers in K-12 [4] shows
Greek kindergarten educators still lag in implementing technology-enhanced pedagogies
and cite similar pro-covid concerns. Nikolopoulous’ study [4] provides us with valuable
information on Greek kindergarten teachers’ perceived barriers in using mobile phones
and tablets in the post-covid era yet its quantitative design fails to capture more fine-
grained information on the underlying “whys” they still seem reluctant in integrating
touchscreen devices in their teaching even though at least some of the pre-covid barriers
have or should have been removed.

The present qualitative work sought to fill this current gap by identifying factors that
Greek kindergarten teachers identify as barriers to implementing touchscreen-enhanced
pedagogies through an intersectional lens [5]. Back in 1989, Crenshaw used the term
intersectionality to explicate and analyze themultifaceted and hidden forms of marginal-
ity women of color experienced within the US legal system due to gender, class and race
identity intersections. Since then, intersectionality has been employed as an analysis
tool for exploring women’s as well as other marginalized groups’ experiences in mul-
tiple fields for diverse forms of hidden barriers in society. Intersectionality highlights
the interaction of social identities that function within various social frameworks at the
individual, relational, and institutional planes, which eventually emerge at the individual
level [6]. Thus, research conducted from this standpoint may be able to shed light on the
abstract intricacies of the intersections among barriers to technology integration, Greek
kindergarten teachers’ social identities, and diverse formulae of disguised barriers linked
with the Greek kindergarten context that still hold teachers back even though some of
the issues related to equipment, training and connectivity have now been resolved.

Early childhood education (ECE) is pertinent to intersectionality for a number of
reasons. ECE educators as opposed to other teacher disciplines are almost exclusively
women in Greece [7] and worldwide [8–10] yet relevant research on technology integra-
tion barriers hasn’t taken this fact under consideration. Compared to other educational
grades, teaching in kindergarten still is perceived as a feminized profession [11, 12]
and teachers are often seen as “glorified babysitters” (:11) [13]. Their role in society
is perceived as more relevant to providing children of this age with care and love and
less to education, which in turn triggers feelings of devaluation [9, 14] and some would
argue that this perception is translated into concrete systemic inequalities. For exam-
ple, in Greece kindergarten teachers and headteachers have by law the longest weekly
teaching hours compared to all other state teachers with no provision for breaks during
their 8–13:00 classes [15]. This perception which views the kindergarten teacher as an
expansion of the mother’s role and less as a professional combined with Greek teachers’
current financial struggles, their widespread internal migration for securing a teaching
position and poor working condition issues in post-covid, post-crisis Greece may have
implications on their use of technology in classroom. Accordingly, using qualitative
accounts grounded in some of these teachers’ experiences the present study aimed to
obtain fine-grained data hidden in the interrelatedness of gender, family-status, social
class, professional identity and teachers’ perceived barriers in touchscreen tablet use
within Greek kindergarten classroom settings. More specifically, the leading question
of this interview-based study was:
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What areGreek kindergarten teachers’ perceived barriers in using touchscreen tablets
for educational purposes in the post-covid era?

1.1 Barrier Categorization

Technology integration barriers refer to conditions that hinder the effective use of ICTs
in educational settings [16]. Based on Ertmer [16] technology integration barriers can be
categorized as first and second-order barriers. First-order barriers are linked to external
obstacles teachers encounter in using technologies. Common first-order barriers based
on relevant findings include issues in access, lack of resources, deficits in technology
leadership and in technical support, insufficient training and time constraints [17–20].
Second-order barriers encompass teachers’ attitudes and beliefs towards technology,
their confidence in using it and willingness to change their teaching patterns and routines
[17–22]. According to Ertmer [16, 17], first and second-order barriers are interrelated.
A teacher who argues he/she doesn’t use technology due to external obstacles (first-
order barriers) such as lack of equipment or time pressure may actually hold negative
beliefs on the appropriateness or effectiveness of technology. Likewise, a teacher who
constantly finds ways to integrate technology, a teacher who devotes personal time and
effort to resolve issues related to equipment or design technology-enhanced lessons may
also hold strong beliefs on educational technology use.

First and second order barriers are influenced by other contextual factors such as
rurality, school size and community. Teachers in remote rural schools often have limited
access to technologies and make less use of technologies despite their positive attitudes
and willingness [23]. Findings further suggest different perceived barriers and technol-
ogy integration patterns among urban, suburban and rural school teachers with suburban
teachers adopting a more active approach in using technology in their classrooms. Social
class and the socioeconomic status of the area teachers work also generate different types
of perceived barriers. Teachers from affluent suburb schools appear to be more confident
in implementing sophisticated technology-based pedagogies compared to educators in
disadvantaged areas. Age of students and different educational grades are also associ-
ated to different types of barriers. For example, compared to kindergarten, secondary
education teachers hold more positive attitudes towards technology integration [24, 25].

2 Materials and Methods

2.1 Context

Teachers’ wider cultural and social context significantly influences both their practices
and perceptions regarding the use of technology in their classrooms [21]. Therefore, in
order to grasp Greek kindergarten teachers’ perceptions on the use of tablets in their
classrooms, the wider Greek educational context must be taken under consideration.
Greece is a country that has just overcomeapainful decade of financial crisis and austerity
measureswhich inevitably triggerednegative effects in public education funding.Weekly
teaching hours increased but teachers’ salaries were cut around 30%, permanent teacher
appointments froze from 2009 to 2019 and the system became largely dependent on
substitute teachers with yearly contracts [26]. The crisis also had a significant impact on
funding for technological equipment and teachers’ training in state schools.
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TheCovid-19pandemicwhich emerged right at the timewhenGreecewas recovering
from the crisis changed everything as state funding both for technological equipment
and teacher training sharply increased. The pandemic also had an effect on official
national-level ICT policies in education. The then newly elected neoliberal government
Nea Dimokratia changed the previous legislation which prohibited mobile phone and
tablet usage in K-12 classrooms and modified the curriculum which until then ignored
mobile learning all together [4]. Online learning became obligatory for several months
for K-12 classes across the country and the Ministry of Education distributed tablets
to all schools both for teachers and students. State-school teachers received obligatory
trainingon the use ofmobile technologies. Simultaneously, the national-level recruitment
legislation changed and national-level exams were replaced by a point system based
on formal qualifications such as postgraduate diplomas and training certificates. This
in turn prompted a sharp influx of literally hundreds of thousands of Greek teacher
candidates obtaining qualifications, including ICT - related programs. In addition, in
2021 the government brought an Education Bill which included multiple evaluation
and accountability measures for schools and teachers which in turn triggered union
mobilization and conflict which continues until today [27]. One of the axes state teachers
are evaluated is the integration of technologies in their teaching. Overall, Greek teachers
have gone through intensive training on ICT by their own means in order to secure a
teaching position in state schools or obligatory training by the Ministry of Education.
They currently are under a lot of stress and pressure due to the new evaluation legislation
and also because a large percentage of them work away from home, in remote areas of
Greece such as islands struggling to make ends meet [27, 28].

Structure wise, the Greek education system is highly centralized, in fact theMinistry
of Education regulates everything related to schools from curriculum and budgeting
to teacher recruitment procedures and textbooks. School autonomy is essentially non-
existent and schools are obliged to comply with directives issued by the ministry’s
regional directorates [29]. In terms of curriculum, one of the ministry’s scientific agen-
cies, the Institute of Educational Policy (IEP) issues detailed curriculums for K-12.
Regarding ICT in the kindergarten, IEP issued a new curriculum in 2021 [30] based on
which teachers should design and implement technology-enhanced pedagogies regularly
in order to help their students develop into digitally literate citizens. The new curricu-
lum includes three long, distinct yet theoretical sections on preschoolers’ familiarization
with ICTs, the use of ICTs for research, discovery, problem solving, programming and
digital creativity.

2.2 Participants and Procedure

Twelve female state kindergarten teachers participated in the study. Participants’ ages
ranged from 30–41 years old. Their teaching experience ranged between 4–9 years. All
participants had a bachelor’s in ECE from a Greek state university, a master’s degree
and one of them a PhD. Nine of them were married with one child or more, one of
them was a single mother. Four of them had just gained a permanent teaching position
while the rest were substitute teachers. At the time, seven participants worked away from
their hometowns in three Greek islands, two of them worked in Athens and the other
three at smaller towns in northern Greece. Participants were recruited via purposive
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sampling and the snowball sampling procedure. The researcher who also was their
tutor during their online postgraduate degree at the Hellenic Open University contacted
two of her ex-students and then through them contacted other kindergarten teachers.
Recruitment continued until the desired number of participants were recruited for the
study. Informed consentwas obtained inwriting fromall participants and the significance
of maintaining anonymity and confidentiality was highlighted. To ensure participants’
anonymity, numbers are used throughout this paper (e.g., P1, P2).

Interviews were conducted via Zoom and ranged in length from one to two hours.
They had the form of an open conversation nonetheless they focused on the same topics
with each teacher. These included (i) their perceptions of first and second order barriers
in using touchscreen devices in their classrooms; (ii) the relevance of their identities
(e.g., woman, mother, state kindergarten teacher, Greek) to their experiences of barriers
in implementing touchscreen-informed pedagogies.

2.3 Data Analysis

This work employed content thematic analysis [31] in order to analyze interview data.
Analysis further aimed to recognize barriers at the intersections of participants’ social
identities simultaneously but also separately [6]. Initially transcribed interviews were
repeatedly read and early themes were acknowledged for each participant’s perceived
barriers in integrating touchscreen tablets in their teaching. Data were subsequently
refined and categorized under first and second order barriers. First -order barriers themes
include (1) “School barriers”; (2) “Endless, low-quality training” (3) “Nomad life and
low pay”, (4) “Lack of time and feelings of devaluation” and (4) “Parents’ resentment”.
Second-order barriers include (1) “Screen guilt and Covid” and (2) “Preschoolers are
experts”.

3 Results

3.1 First-Order Barriers

First-order barriers in the current work are defined as participants’ perceived obstacles
in using touchscreen tablets in their classrooms. These barriers refer to perceived prob-
lems created by school, lack of time, national-level policies, parents and gender/class
intersections. By contrast, second-order barriers derive from teachers’ internal beliefs
and attitudes towards touchscreen tablets.

School Barriers
The number of students per class emerged as a major obstacle for participants to make
use of tablets in their classrooms. Variations in students’ number per class was related to
school locationwith urban preschools having 20–23 students with no teaching assistants.
Participants expressed frustration and sometimes anger for the fact that both legislators
and parents are unable or unwilling to comprehend the difficulties and peculiarities of
having somany preschoolers instead of older children in class. Formany participants, the
number one priority in the classroom is ensuring preschoolers’ safety and not integrating
technology:
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My priority is to hand them back to their parents safely […]. I’ve heard of a
lot of stories with colleagues having ended up at court or listen to threats when
something happens. […]. Two -three months ago, I had given them the tablets, I
was concentrated on the screen to show them how the game works, in front of my
eyes, one of them takes the tablet out of another girl’s hands, knocks her down and
throughs the tablet on the floor. (P2)

Lack of technology leadership and support was another school-related barrier men-
tioned by participants which often discouraged them from using technology in their
teaching. Most participants attributed this leadership deficit to systemic ECE barriers in
Greece. Greek kindergarten teaching stuff includes by law only preschool teachers and
as a result the headteacher of every school is usually in charge both for equipment and
contacting the corresponding municipality if there is a technical difficulty. There are no
ICT teachers like in primary and secondary education schools and the actual number of
teachers is usually smaller. To make things worse, kindergarten headteachers in Greece
are also the only administrators in Greek education who have all the responsibilities of
managing a school but have no reduction in their weekly teaching hours:

To be fair, they can’t really support us because they have more serious things to
do, like teaching their own class for 24 hours a week, deal with parents, do the
administrative work, so they prioritize, a broken tablet for example or the WiFi
can’t be their number one priority when they have to deal with students’ who have
serious family issues, do budgeting and so on. (P1)

Other participants encountered headteachers whowere intrusive and they themselves
resented the use of touchscreen devices due to their belief that teachers who use them
are lazy or due to parents’ interreference or their own lack of knowledge and skills in
touchscreen technologies. P7 painted a rather cynic picture of the multiple concealed
barriers created by lack of technology leadership in Greek kindergartens:

Some of them (headteachers) don’t care, some of them think it’s a sign of laziness,
some of them don’t know how to use them cause they are older and some of them
don’t want us to use them because parents don’t want us to use them […] and
since we are their babysitters we do as they tell us. (P7)

Participants’ reflections indicated that post-covid external barriers related to the
existence of devices and connectivity decreased yet they didn’t vanish. These difficul-
ties were related less to the absence of technological means and mostly to insufficient
maintenance of the existing equipment. They stated that these difficulties are in some
cases an inhibitory factor for using technology yet they pointed that post-covid problems
related specifically to tablet shortages lessened. Most participants’ worries as kinder-
garten teachers were school infrastructures in terms of space and run-down buildings
which are not appropriate for preschoolers rather than the technological equipment:

Educational technology is just a buzzword in Greece right now […] the ministry is
obsessed with technology and tablets and interactive whiteboards but for me the
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real problem is our students don’t have space to run and play, many kindergartens
are in dark depressive buildings with ceilings leaking in the first rain [...]. (P11)

Endless, Low-Quality Training
Although the majority of participants had qualifications related to educational tech-
nologies and attended numerous training programs provided both by the agencies of
the Ministry of Education and universities, some of them did not succeed in gaining
concrete creative skills for designing touchscreen-enhanced lessons. The quality of the
majority of these programs was heavily criticized due to two main reasons. The first rea-
sonwas related to relevance, as themajority of ICT training programs failed to respond to
kindergarten teachers’ specific needs and the second onewas related to poor design.Most
of these programs were asynchronous MOOCs with pdfs, videos and multiple-choice
quizzes. The few programswhich comprised synchronous learningmodes included large
numbers of participants,with switched-off cameras and a trainer presenting a PowerPoint
with theoretical knowledge that could not easily be implemented in realistic settings:

We have had endless training on technologies, we did it during Covid, we do it
now but we do not have the time to self-reflect and practice what we learn, if we
learn something, that is. Everything is really fast-paced. (P6)

I can tell you with certainty that the problem is not lack of training but the quality of
training, we have all had hundreds of hours of training for educational technolo-
gies, we have all done countless quizzes, listened to the same and same theoretical
stuff we cannot really apply in our classrooms because most of them are not even
related to kindergarten. (P4)

Other than the perceived low-quality of training there also was resentment regarding
the endless training courses some participants had to attend both before, during and
after covid on the use of educational technologies as well as other subjects. Once again,
intersections of gender and social class emerged as participants reflected on their constant
daily struggles to cope with online training, workload, housework and childcare:

The word training has lost its meaning in this country. Yes, I have had training on
ICTs. We do online training non-stop, nobody pays attention any more, it’s just
papers for extra points. I have three children, I have downloaded Teams, Zoom,
Webex on my phone, I drive my kids to their swimming classes, I do laundry, I cook
and I’m on the phone for training. It’s frustrating and ridiculous. They probably
think we have nannies, servants, drivers like them at home. (P11)

Nomad Life and Low Pay
Another barrier that emerged was job insecurity and lack of feelings of belonging in the
school especially fromparticipantswhowork as substitute teachers. InGreece, substitute
teacher contracts are terminated in June and teachers usually spend a stressful summer
waiting till they are hired back again most probably not at the school they were and
often not at the same city, municipality or even island. This constant insecurity triggers
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feelings of resentment for P3 who felt that it really wasn’t worth it to invest capital at
her school since she really wouldn’t be a part of it in a couple of months:

Every year, a different school, you never know what you’ll find here, what equip-
ment, headteachers, other teachers, parents […]. In the beginning I remember I
used to devote time and energy to fix my classroom, I had arguments with head-
teachers asking for equipment, then I would leave and felt like all my work was
wasted, I had to start all over again. (P3)

P10 a young substitute teacher who this year moved to the touristic island of Crete
due to scarcity of teaching positions in Athens, mentioned time and financial struggles:

I borrow from my parents to be here, I make almost 850 euros, my rent is 450[…].
I also work at a restaurant in the evenings because if I didn’t, I literally wouldn’t
be able to fill my gas tank […]. It’s not that we are lazy, we are burnt out and poor,
teachers in Greece used to be middle-class, not anymore.

Other participants also reflected on their economic hardships and the low salaries
in relation to the workload and the level of education required in order to become a
kindergarten teacher in Greece. All of the participants had a master’s degree and one of
them had a doctoral degree. P7 talked about the cost of acquiring advanced degrees and
the lack of associated financial reward:

Greek teachers make peanuts; it didn’t use to be like that but the crisis changed
everything […]. I went to school for close to 6 years to get my bachelor’s and
my master’s because that’s the minimum requirement for state teachers in Greece
and I spent a lot of money to be here and teach because I love it but now I have
to work a second job as a private tutor every single afternoon in order to be able
to survive and I end up being exhausted[…].I don’t have the energy or the time to
design lessons, I return home at nine o’clock at night because I need to pay rent,
it’s as simple as that.

Lack of Time and Feelings of Devaluation
Lack of time was mentioned by all participants as the main obstacle in integrating tech-
nology in their teaching. Most participants appeared confident in using touchscreen
devices for personal purposes but not as confident when integrating it with very young
children for educational purposes. They exhibited heightened awareness regarding edu-
cational technologies and clearly distinguished between their ability to use phones and
tablets or giving their students an application to occupy them for a bit as opposed to
designing a proper technology-enhanced lesson incorporating developmentally appro-
priate activities with specific learning outcomes. As P1 noted: Integrating technology
in our lesson sure isn’t handing them a tablet to play a stupid game or watch a video to
shush them, it requires a lot of time and preparation.

Burdensome directives and bureaucratic procedures that take up valuable time of
teaching emerged as an extra barrier. Recent reforms and policies related to state teach-
ers’ evaluation and accountability voted by the Greek neoliberal government [27] were
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mentioned by several participants who seemed frustrated and upset by the lack of respect
and trust towards their profession. Four participants referred to the current government’s
effort to copy paste punitive teacher evaluation systems similar to the ones in the US
and the UK but as P4 commented: just the accountability systems-not the salaries. On
top of bureaucratic procedures related to the new education bill, kindergarten teachers
in particular also have to deal with issues related to students’ cyber and physical safety
and parents’ aggressiveness:

Imagine having twenty five-year olds all alone with no break, imagine you aren’t
allowed even to go to the toilet if the colleague next door can’t cover for you.
Imagine having constant anxiety if one of them gets hurt and you end up in court
[…]. On top of this, imagine having endless paperwork for meaningless admin-
istrative procedures for your evaluation after seven years of teaching, please tell
me if you were in my position would using tablets and games be your number one
priority? (P2)

Mother-participants’ reflections regarding time were even more intense. Combined
with motherhood, unbending work arrangements, exhaustion, extreme difficulties in
arranging childcare especially for those working away from their hometowns dominated
their accounts. Three participants stated that household work and childcare were divided
equally with their partners and husbands, but the rest described doing more than their
share. P5 a mother of two toddlers, at the junction of having no other family support for
childcare and a husband working long hours stated:

Greece is no Sweden, it’s a bit better than the previous generations but women
still do almost everything at home and there’s no support from the state. I feel tired
all the time, other mothers I know say they actually relax at work, I have fifteen
preschoolers at work all alone, then I go home and I have two toddlers, again all
alone, when exactly am I gonna find the time to sit at my computer and do lesson
planning and find apps and games for school?

Parents’ Resentment
Parental concerns regarding young children’s technology use especially after the pan-
demic emerged as amajor first-order barrier. According to participants, Covid-19 created
new behaviors and habits for young children and their parents who used mobile phones
and tablets as a babysitting device to survive long shutdowns. These habits didn’t vanish
after Covid and parents still use screen media in order to wind their children down but
at the same time they feel guilty about their parenting and worry about their children’s
well-being. Participants reported they often have parents talking to them about children’s
tantrums at home or confessing fears they may have developed mobile phone addiction
in order to convince them not to use screen media at school:

They give children their phones watching all sort of garbage UTube videos to keep
them busy when they do housework, they use them for making them eat breakfast
quickly, they use them when they are out for coffee to keep them quiet but they
don’t want them to spend any screen time here. (P9)
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Some participants suggested social class and educational background positioning
influence parents’ views on the use of touchscreen technologies in the classroom. The
higher the education level of parents, the bigger the resentment of using screen-media at
school. Participants from two urban kindergartens in affluent areas encountered multiple
parental interventions and prescriptions regarding the use of tablets and videos in the
classrooms. Parents’ negative attitudes were underpinned by stereotypes of public sector
employees and especially teachers being lazy and using technology in order to avoid
interactive engagement in the classroom:

Doctors, engineers, lawyers are the worst […]. Constantly intervening, complain-
ing to the headteacher, gossiping on Viber with other parents, treating us like we
are their employees, implying we are lazy […]. Because they are educated and
have money they think they know everything and because they work long hours
and their children are constantly in front of a screen at home they don’t want them
to use tablets here. But it’s not the same thing is it? We are educators and we use
tablets and specific applications for specific reasons. They don’t get that. (P8)

3.2 Second-Order Barriers

Screen Guilt and Covid
Second-order barriers identified in the current studywere linked to participants’ negative
beliefs regarding the use of technologies and screen time for young children. They all
alleged educational technologies are useful and necessary for preschoolers to evolve
into digital citizens but thought this post-pandemic generation of young children spends
extraordinary amounts of time in front of a screenwhich in turnmay harm their cognitive
and socioemotional development. Mother-participants in particular, stated they often
experience feelings of guilt when their own children use tablets and phones at home yet
they considered these devices as a “necessary evil”. Their accounts revealed their roles
as mothers and teachers overlapped and combined with the negative memoirs from the
long pandemic shutdowns, they sketched a picture full of worries, fears and guilt for
the consequences of long screen time for both their students and their own children.
Similarly to parents at their schools, these mothers were concerned about issues like
screen addiction and the overall effect the past three years have had on their children’s
well-being. P1, a single mother with two young children felt guilty as she believed that
touchscreen devices are really just a way of “parking” children and keeping them quiet
even for applications she thought were of high-quality and developmentally appropriate
for her students:

Kindergarten is about hands-on experiences, no matter how good quality apps
and games we are using this generation is deprived of real playtime, playing with
their peers, getting their hands dirty with mud. Covid left us with bad habits, I
also let my kids use my phone to get work done at home for example but I do feel
guilty […] four-year olds shouldn’t be using tablets and phones 24/7. (P1)

Preschoolers are Experts
All participants portrayed themajority ofGreek preschoolers as capable technologyusers
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who can effortlessly and autonomously use technologies, especially mobile touchscreen
devices. Their view of Greek preschoolers as digital natives existed even before the
pandemic but post-covid this perceptionwas further reinforced. This assumption seemed
to act as an internal barrier as some of them explicitly underestimated their role in helping
their students developing digital skills at school. Three participants further reflected on
colleagues and headteachers of older agewho actually experienced challenges in keeping
up with their students’ digital skills in class as P2 jokingly remarked: Sometimes it’s the
other way around, four-year olds give the teachers instructions.

4 Discussion

This work aimed to gain a deeper understanding of the barriers in using tablets for
educational purposes among Greek kindergarten teachers in the post-covid era using
an intersectional lens. Data analysis suggests teachers’ perceived first-order barriers are
related to their heightened awareness of the complexity of implementing high quality
technology-enhanced pedagogies rather than to quantity of equipment or connectivity.
The shift of first-order barrier focus from quantity to quality in relation to technology
use is in line with the few post-covid works in the relevant literature across educational
grades [32]. The pandemic prompted a series of radical changes in educational tech-
nology use as governments around the world provided both equipment and training to
teachers in order for them to copewith the sudden switch to remote education. Regarding
availability of equipment and access, participants painted a quite different picture of the
Greek kindergarten landscape [1] compared to pro-covid works which described teach-
ers struggling to share one desktop computer, usually slow with preschoolers ending up
getting bored. Current findings are also in contrast to more recent findings from Greek
primary and secondary education [3] which suggested legal barriers hindered the use
of mobile technologies including tablets yet these studies were conducted prior to the
pandemic and the change of Greek legislation on touchscreen devices use.

First-order barriers associated to overcrowded run-down schools and large classes,
preschoolers’ challenging behaviors and disruption in class are in line with findings
across K-12 in Greece [1–4] but in the current study fear of damaging equipment and
most importantly teachers’ anxiety for ensuring students’ physical safety, even fear of
parents taking legal action in case a student had an accident in class arose as major
impediments in using tablets. This finding is also related to national-level policies and
systemic barriers as in mainstream classes there is no provision for teaching assistants
or support teachers except for the cases where a student has been diagnosed with a
disability [33].

An unexpected outcome was the power of Greek parents’ interference on teachers’
practices related to technology. It seems that the pandemic strengthened parents’ beliefs
extended screen time hampers young children’s health and as a result their explicit
resentment to tablet use puts pressure and discourages even the teachers who are willing
to devote time and effort to implement technology-enhanced pedagogies. This finding
is also related to the profession’s feminization and devaluation and agrees with findings
in other contexts [34] but it hadn’t emerged in studies in Greece previously. Findings
related to feelings of depreciation and frustration also emerged towards policymakers
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and the neoliberal government which has just implemented its new educational bill
[27] on teachers’ evaluation which also assesses ICT integration. Participants feel that
the government not only fails to appreciate their problematic working conditions but
intentionally attempts to depict them as lazy state school teachers [35] and as a result
they exhibit a negative attitude towards devoting personal time on designing technology-
enhanced lessons.

In line with previous works in the Greek K-12 [1–4] lack of time emerged as one
of the most dominant barriers in integrating technologies however in the current study
it seemed to be even more valuable due to participants’ intersections of gender and
social class. Participants described current Greek state teachers as belonging to lower
rather than middle class due to the cuts in their salaries during the crisis [26] and the
extreme rise of living costs especially in the capital Athens and the touristic Greek
islands. These financial difficulties force them to find additive employment elsewhere
and combined with their motherhood and household obligations render out-of-school
engagement related to technology integration prohibitive. In fact, most of the teachers
in the current study seemed confident and familiar with the principles of pedagogical
design and methods of evaluating and using educational technologies appropriate for
kindergarten settings, yet their accounts clearly described draining daily routines which
simply are incompatible with time-consuming procedures such as creating appropriate
materials or assessing and adapting of existing materials to the needs of their students.

Barriers related to lack of time also emerged in relation to the endless low-quality,
low-relevance ICT training participants have received during the past three years. This
finding agrees with previous works within the ECE context both in the pre and post-
covid era [21, 22, 36] which suggest that kindergarten teachers’ main concerns related
to training is that these courses often take place after school hours which can affect their
family life and usually do not correspond to their professional needs.

Findings associated to time concerns may also be related to the wider Greek socio-
cultural context and the professional identity of Greek kindergarten teachers. Results
from studies on pre-service kindergarten teachers’ identities in Greece has shown that
one of the main reasons they opted to become teachers is the wider perception in Greek
society that the specific profession is “suitable” for women who at some point will
become mothers due to child-friendly working hours, lack of anxiety and stress [7]. The
latest changes however in the post-crisis Greek society and the Greek ECE landscape
seem to have canceled these expectations.

Second-order barrier findings revealed how the complex and multifaceted intersec-
tions of participants’ gender and teacher identities in the post-covid era function as bar-
riers in using screen media technologies with young children. Covid-19 seems to have
nurtured even more preexisting feelings of guilt among kindergarten teachers many of
whom are also mothers for the consequences of extended screen time on this gener-
ation of preschoolers. The global contradiction between educational policies pushing
for technology integration in ECE and public health agencies fiercely advocating for
minimizing screen time due to its negative effects on young children’s cognitive, emo-
tional, social and physical health [37, 38] is at the heart of this internal conflict and even
though it is by no means new, current work findings suggest it has been magnified in the
post-covid era. Similarly to previous works in other kindergarten contexts [22, 39], some
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of the participants in the current study clearly felt an urge to “protect” their students’
health because despite their educational technology formal qualifications they still con-
ceptualize traditional play-based pedagogies as healthy whereas they see screen-time as
harmful. Moreover, participants’ view of their students as “digital natives” who some-
times are even better than the teachers’ themselves is in agreement with previous findings
within the ECE field [21] and the wider misconception of policymakers, researchers,
teachers and parents that contemporary preschoolers are all confident and skillful users
of technology [40].

4.1 Implications

Findings suggestGreekpolicymakers should legislate the provisionof teaching assistants
or support teachers in mainstream kindergartens in order for educators to be able to
cope with the demands of the specific context and the highly-demanding age-group of
preschoolers. Providing extra support will contribute in technology integration and it
will also contribute in improving the quality of ECE offered. Greek legislators should
also form conditions whereby kindergarten teachers work and receive training within
school hours without taking it home. In addition, the GreekMinistry of Education should
implement bottom-up reforms that will reduce weekly teaching hours at the national
level and design a more structured technology-enhanced curriculum which will lessen
kindergarten teachers’ burdens and leave them more time to be with their families since
women still constitute the main providers of primary childcare and household work in
Greek society [41, 42].

Reducing weekly teaching hours for teachers and legislating breaks equivalent to
other state teachers is not only a matter of safety for preschoolers, it is also is a way
to lessen kindergarten teachers’ feelings of devaluation. Headteachers weekly teaching
hours should also be reduced to the level of primary and secondary education admin-
istrators and principals in order for them to be able to develop technology leadership
and actively support technology integration. Regarding ICT training, teachers in the
ECE context need continuing professional development which can be in the form of
formal courses or informal learning from colleagues or mentors but these courses have
to be adjusted to their specific needs and include educational technology models and
approaches that can be translated into practical classroom strategies linked to preschool-
ers’ development [43]. Training courses targeted to parents at the national level are
also required in order to raise their awareness on the differences between educational
uses of touchscreen media as opposed to their use as an alternative babysitting mode.
Kindergarten teachers themselves are also parents and current work findings clearly indi-
cate that the pandemic influenced their attitudes and beliefs on screen time effects on
young children’s well-being. Kindergarten teaching as a profession both in Greece and
globally should attempt to overcome the wide post-covid supposition of screen-media
technologies as being “harmful” yet this demands top-down and bottom-up educational
policies that will take under consideration the needs of teachers, parents and preschoolers
holistically.
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4.2 Limitations

Small sample size, purposive sampling and lack of triangulation limit the generalizability
of findings to a larger population of kindergarten teachers in Greece. Future works in
the post-pandemic ECE landscape should explore types and frequency of barriers in
relation to socioeconomic status of schools, parents, students and teachers at the national
level. The Covid-19 pandemic acted as a catalyst for barriers related to equipment and
connectivity yet other barriers related to kindergarten teachers’ working conditions,
family/workbalance andnegative personal beliefs and attitudes got deeper. Future studies
must investigate the underlying reasonsGreece’s investment on educational technologies
during the pandemic does not translate into innovation in kindergarten classrooms in the
post-covid era.

References

1. Nikolopoulou, K., Gialamas, V.: Barriers to the integration of computers in early childhood
settings: teachers’ perceptions. Educ. Inf. Technol. 20, 285–301 (2015). https://doi.org/10.
1007/s10639-013-9281-9

2. Nikolopoulou, K.: Mobile devices in early childhood education: teachers’ views on benefits
and barriers. Educ. Inf. Technol. 26(3), 3279–3292 (2021). https://doi.org/10.1007/s10639-
020-10400-3

3. Nikolopoulou, K.: Secondary education teachers’ perceptions of mobile phone and tablet use
in classrooms: benefits, constraints and concerns. J. Comput. Educ. 7(2), 257–275 (2020).
https://doi.org/10.1007/s40692-020-00156-7

4. Nikolopoulou, K., Gialamas, V., Lavidas, K.: Mobile learning-technology barriers in school
education: teachers’ views. Technol. Pedagog. Educ. 32(1), 9–44 (2023)

5. Crenshaw, K.: Demarginalizing the intersection of race and sex; a black feminist critique of
discrimination doctrine, feminist theory and antiracist politics. Univ. Chicago Legal Forum
(1), 139–167 (1989)

6. Collins, P.H.: Intersectionality’s definitional dilemmas. Ann. Rev. Sociol. 41, 1–20 (2015)
7. Androusou, A., Tsafos, V.: Aspects of the professional identity of preschool teachers in

Greece: investigating the role of teacher education and professional experience. Teach. Dev.
22(4), 554–570 (2018)

8. Nicholson, J., Maniates, H.: Recognizing postmodern intersectional identities in leadership
for early childhood. Early Years 36(1), 66–80 (2016)

9. Gomez, R.E., Kagan, S.L., Fox, E.A.: Professional development of the early childhood edu-
cation teaching workforce in the United States: an overview. Prof. Dev. Educ. 41(2), 169–186
(2015)

10. Warin, J., Wilkinson, J., Greaves, H.M.: How many men work in the English early years
sector? Why is the low figure so ‘stubbornly resistant to change? Child. Soc. 35(6), 870–884
(2021)

11. Yang, Y., McNair, D.: Male teachers in Shanghai public kindergartens: a phenomenological
study. Gend. Educ. 31(2), 274–291 (2019)

12. Xu, Y., Schweisfurth, M., Read, B.: Men’s participation in early childhood education and
care (ECEC): comparative perspectives from Edinburgh, Scotland and Tianjin, China. Comp.
Educ. 58(3), 345–363 (2022)

13. Abawi, Z., Eizadirad, A.: Bias-free or biased hiring? Racialized teachers’ perspectives on
educational hiring practices in Ontario. Can. J. Educ. Adm. Policy 193, 18–31 (2020)

https://doi.org/10.1007/s10639-013-9281-9
https://doi.org/10.1007/s10639-020-10400-3
https://doi.org/10.1007/s40692-020-00156-7


166 E. V. Seiradakis

14. Whitebook, M., Phillips, D., Howes, C.: Worthy work, STILL unlivable wages: the early
childhood workforce 25 years after the National Child Care Staffing Study (2020)

15. Rentzou, K.: Prevalence of burnout syndrome of Greek child care workers and kindergarten
teachers. Education 43(3), 249–262 (2015)

16. Ertmer, P.A.: Addressing first-and second-order barriers to change: strategies for technology
integration. Educ. Tech. Res. Dev. 47(4), 47–61 (1999). https://doi.org/10.1007/BF02299597

17. Ertmer, P.A., Ottenbreit-Leftwich, A.T., Sadik, O., Sendurur, E., Sendurur, P.: Teacher beliefs
and technology integration practices: a critical relationship. Comput. Educ. 59(2), 423–435
(2012)

18. Hsu, P.S.: Examining current beliefs, practices and barriers about technology integration: a
case study. TechTrends 60, 30–40 (2016). https://doi.org/10.1007/s11528-015-0014-3

19. Liu, X., Pange, J.: Early childhood teachers’ perceived barriers to ICT integration in teaching:
a survey study inMainland China. J. Comput. Educ. 2, 61–75 (2015). https://doi.org/10.1007/
s40692-014-0025-7

20. Tondeur, J., Van Braak, J., Ertmer, P.A., Ottenbreit-Leftwich, A.: Understanding the relation-
ship between teachers’ pedagogical beliefs and technology use in education: a systematic
review of qualitative evidence. Educ. Tech. Res. Dev. 65, 555–575 (2017). https://doi.org/10.
1007/s11423-016-9481-2

21. Dong, C.: ‘Young children nowadays are very smart in ICT’–preschool teachers’ perceptions
of ICT use. Int. J. Early Years Educ. 1–14 (2018)

22. Dong, C., Mertala, P.: It is a tool, but not a ‘must’: early childhood preservice teachers’
perceptions of ICT and its affordances. Early Years 41(5), 540–555 (2021)

23. Goh, D., Kale, U.: The urban–rural gap: project-based learning with Web 2.0 among West
Virginian teachers. Technol. Pedagogy Educ. 25(3), 355–376 (2016)

24. Kormos, E.: The unseen digital divide: urban, suburban, and rural teacher use and perceptions
of web-based classroom technologies. Comput. Sch. 35(1), 19–31 (2018)

25. Kormos, E.: Technology as a facilitator in the learning process in urban high-needs schools:
challenges and opportunities. Educ. Urban Soc. 54(2), 146–163 (2022)

26. Traianou, A.: The intricacies of conditionality: education policy review in Greece 2015–2018.
J. Educ. Policy 38(2), 342–362 (2023)

27. Traianou, A.: Evaluation and its politics: trade unions and education reform in Greece. Educ.
Inquiry 1–20 (2023)

28. Anastasiou, S., Belios, E.: Effect of age on job satisfaction and emotional exhaustion of
primary school teachers in Greece. Eur. J. Invest. Health Psychol. Educ. 10(2), 644–655
(2020)

29. Papazoglou, A., Koutouzis, M.: Educational leadership roles for the development of learning
organizations: seeking scope in the Greek context. Int. J. Leadersh. Educ. 25(4), 634–646
(2022)

30. IEP, Curriculumof Preschool Education -Kindergarten.Ministry of Education,Greece (2021)
31. Creswell, J.W.: Educational Research: Planning, Conducting, and Evaluating Quantitative

and Qualitative Research. Pearson Education, Inc. (2012)
32. Schmitz, M.L., Antonietti, C., Cattaneo, A., Gonon, P., Petko, D.: When barriers are not an

issue: tracing the relationship between hindering factors and technology use in secondary
schools across Europe. Comput. Educ. 179, 104411 (2022)

33. Koutsoklenis, A., Papadimitriou, V.: Special education provision in Greek mainstream class-
rooms: teachers’ characteristics and recruitment procedures in parallel support. Int. J. Inclusive
Educ. 1–16 (2021)

34. Schriever, V.: Early childhood teachers’ perceptions and management of parental concerns
about their child’s digital technology use in kindergarten. J. Early Child. Res. 19(4), 487–499
(2021)

https://doi.org/10.1007/BF02299597
https://doi.org/10.1007/s11528-015-0014-3
https://doi.org/10.1007/s40692-014-0025-7
https://doi.org/10.1007/s11423-016-9481-2


Greek Kindergarten Teachers’ Perceived Barriers 167

35. Glaveli, N., Manolitzas, P., Tsourou, E., Grigoroudis, E.: Unlocking teacher job satisfaction
during the COVID-19 pandemic: a multi-criteria satisfaction analysis. J. Knowl. Econ. 1–22
(2023). https://doi.org/10.1007/s13132-023-01124-z

36. Blau, I., Shamir-Inbal, T., Avdiel, O.: How does the pedagogical design of a technology-
enhanced collaborative academic course promote digital literacies, self-regulation, and
perceived learning of students? Internet High. Educ. 45, 1–12 (2020)

37. Straker, L., Zabatiero, J., Danby, S., Thorpe, K., Edwards, S.: Conflicting guidelines on young
children’s screen time and use of digital technology create policy and practice dilemmas. J.
Pediatr. 202, 300–303 (2018)

38. Liu, J., Riesch, S., Tien, J., Lipman, T., Pinto-Martin, J., O’Sullivan, A.: Screen media
overuse and associated physical, cognitive, and emotional/behavioral outcomes in children
and adolescents: an integrative review. J. Pediatr. Health Care 36(2), 99–109 (2022)

39. Schriever, V., Simon, S., Donnison, S.: Guardians of play: early childhood teachers’ percep-
tions and actions to protect children’s play from digital technologies. Int. J. Early Years Educ.
28(4), 351–365 (2020)

40. Kirschner, P.A., De Bruyckere, P.: The myths of the digital native and the multitasker. Teach.
Teach. Educ. 67, 135–142 (2017)

41. Minguez, A.M., Crespi, I.: Gender equality and family changes in the work–family culture
in Southern Europe. Int. Rev. Sociol. 27(3), 394–420 (2017)

42. Daskalaki, M., Fotaki, M., Simosi, M.: The gendered impact of the financial crisis: struggles
over social reproduction in Greece. Environ. Plann. A Econ. Space 53(4), 741–762 (2022)

43. Markowitz, A.J., Seyarto, M.: Linking professional development to classroom quality:
differences by ECE sector. Early Child Res. Q. 64, 266–277 (2023)

https://doi.org/10.1007/s13132-023-01124-z


Playing, Discovering, and Learning in Corfu Old
Town

Sofia-Maria Poulimenou1(B) , Polyxeni Kaimara2 , and Ioannis Deliyannis2

1 Department of Tourism, Ionian University, 4 Vraila Armeni Str, 49100 Corfu, Greece
poulimenouf@ionio.gr

2 Departement of Audio and Visual Arts, Ionian University, Tsirigoti Sq. 7, 49100 Corfu, Greece

Abstract. Sustainable development of the world’s cultural heritage heavily relies
on the acquisition of knowledge about its values and ethics. United Nations’ 4th
Sustainable Development Goal refers to ensuring inclusive education and pro-
moting equal opportunities for lifelong learning for all. Sustainable development
through education requires the design, development, implementation and valida-
tion of sustainability competencies to contribute to the monitoring of initiatives
in the field. Considering the above, the purpose of this chapter is to underline the
significance of educational documentation in preserving and promoting cultural
heritage using a gamification approach, based on established learning theories
derived from the field of educational psychology, including but not limited to
behaviorism, constructivism, social constructivism, activity theory, and discovery
learning. More specifically the chapter introduces the design of a game named
“Discover Corfu old town” (DisCot), which integrates certain United Nations’
SDGs. The game refers to the exploration of the Old Town of Corfu, a multicul-
tural World Heritage Cultural Monument and encourages the protection of shared
heritage, fostering intercultural dialogue between the players. The gameplay and
the ideas behind the design are being presented, emphasising on the diversity
understanding, mutual comprehension of the different aspects of the monument’s
history as well as inclusiveness, all of which can enhance the societal needs for
peace and prosperity, which are the basic goals of United Nation’s Agenda 2030.

Keywords: Cultural heritage management · Educational Theories · Educational
Psychology · Gamification · Sustainability

1 Human Participation - Cultural Heritage - Inclusive Societies

Human participation in the modern knowledge society presupposes the recognition of
the value of the past and the consideration of cultural heritage as a fundamental foun-
dation of our identity [1]. The utilization of technologies and multimedia content in the
dissemination, communication, promotion and learning of cultural heritage has begun
for years to acquire the necessary momentum, at least at a research level. The use of
modern and combined media improves the way humans experience and perceive culture
[2] and transforms the way history is perceived through research data exchange [3]. The
digitisation of cultural elements causes both pleasure for the public and usability for
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heritage experts [4]. Visitors of a cultural heritage site create expectations for the enjoy-
ment and knowledge they will acquire during an on-site visit [5]. In addition, the use
of new technologies allows the presentation of cultural heritage focusing on the users
themselves and their personal needs [6]. Cultural learning is enhanced through methods
of interaction with collaborative features, which can be a practical approach to digital
cultural heritage applications and enhance the social dimension in the experience created
[7]. Nowadays, the learning process is being intertwined with the use of new technolog-
ical tools, which are widely used in the tourism and cultural industry and which have
been used by all learners, students and non-students. The visitor of a destination also acts
as an apprentice [8, 9] as the knowledge acquired expands with the use of technology,
creating greater connectivity and personal relationship with the destination visited.

In the same direction, museums are immensely related to education and heritage
preservation. They serve as custodians of cultural heritage, preserving art and histori-
cal records that reflect local identities and societal development. In addition, they offer
unique experiences that go beyond the traditional classroom. New technological tools
that used to promote artifacts, interactively engage visitors and promote experiential
learning and critical thinking. In the framework of museum education, the organization
of educational programs foster deep communication and understanding of different cul-
tures, traditions, and values between the visitors. Museum education makes cultural her-
itage accessible to audiences and activates individuals to participate in a self-interpreting
procedure of heritage, ensuring cultural continuity and inclusion.

Inclusion is not just about disability, nor is it just about education. Inclusion is about
social justice and equal opportunities. At the same time, education is not the end in
itself but the means of contributing to the realization of an inclusive society with human
rights to be the compass of policy making. Inclusive education is the broadest concept
that encompasses all efforts to reduce exclusion from school programs, culture and
community. Therefore, the issue is about equality, free access, social justice and the
struggle for a society without discrimination. These principles must be at the heart of
all policies and practices for sustainable development as underlined by United Nation’s
Agenda 2030.

1.1 Quality Education and Sustainable Cities and Communities

The United Nations Sustainable Development Goals (SDGs) cover a comprehensive
set of 17 goals designed to pave the way towards a sustainable future for all individu-
als and the planet [10]. Among these goals, the 4th and 11th SDGs specifically target
inclusive societies and inclusive education as crucial pillars for achieving sustainable
development worldwide. Inclusive societies are characterized by a deep appreciation for
diversity and the promotion of equal opportunities for individuals, irrespective of their
background, identity, or circumstances. Inclusive education stands as a vital component
of fostering inclusive societies. It embraces an educational approach that acknowledges
and addresses the diverse needs of all learners [11]. The 4th SDG “Quality Education”
strives to ensure inclusive and equitable quality education while promoting lifelong
learning opportunities for everyone. To accomplish this goal, efforts have been initiated
for an inclusive education system that uproots any kind of disparities in education and
guarantees equal access to all levels of education and vocational training for vulnerable
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populations, such as persons with disabilities, indigenous peoples, and children facing
challenging circumstances. Additionally, it necessitates the construction and enhance-
ment of educational facilities that are sensitive to the needs of children, disabilities, and
gender, providing safe, non-violent, inclusive, and effective learning environments for
all. Inclusive education bears numerous benefits for individuals and society as a whole.
It fosters individuals’ socio-emotional growth, self-esteem, and peer acceptance, dimin-
ishes discrimination, and helps fight stigma, stereotyping, discrimination, and alienation
in schools and societies, cultivating social cohesion and a sense of belonging [12].

The 11th SDG “Sustainable Cities and Communities” aims to cultivate cities and
human settlements that are inclusive, safe, resilient, and sustainable. Achieving this
objective entails ensuring access to secure and affordable housing, basic services, and
public spaces for all individuals. Moreover, it calls for the promotion of social inclu-
sion and the reduction of inequalities, particularly among marginalized and vulnerable
groups. Inclusive societies and inclusive education are indispensable components for
the realization of the 4th and 11th UN Sustainable Development Goals. Attaining these
goals necessitates the establishment of an inclusive education system that eradicates
gender disparities, guarantees equal access to education and vocational training, and
provides safe, non-violent, inclusive, and effective learning environments. Simultane-
ously, it requires the creation of inclusive, safe, resilient, and sustainable cities and
human settlements by ensuring access to secure and affordable housing, basic services,
and public spaces, and by actively promoting social inclusion while reducing inequali-
ties. By collectively pursuing these aspirations, we can make significant strides towards
building a sustainable future where no one is left behind.

The importance of learning in the sustainable management of cultural heritage is
also evident through UNESCO’s Thematic Indicators on Culture, which were designed
in 2019 as an Annex to the 2030 Agenda for Sustainable Development. These indicators
are divided into 4 categories: a) environment and resilience, b) well-being and livelihood,
c) knowledge and skills, and d) inclusion and participation. The third category clearly
refers to the contribution of culture to the enhancement of learning and the creation
of knowledge and competencies, focusing, among others, on the transmission of local
cultural values, the promotion of empowerment through the educational process that
can foster cultural diversity and a deeper comprehension of sustainability. The social
implications and the active involvement of local communities in cultural management
are often overlooked by decision-makers and are not always included in their strategic
objectives. In this direction, UNESCO has established another initiative, the Global
Network of Learning Cities, which is oriented to the exchange of expertise and good
practices between the participating cities.

1.2 Cultural Management: Museum Education and Digital Games

Museum education refers to the applied pedagogy that constitutes the methodological
framework for the pedagogical use of the museum. That is, it simultaneously constitutes
a research field of cultural management and an innovative educational practice without
setting restrictions on the target groups. Thus, museums have the potential to become
key public pedagogies for sustainable development [13].

Museum-pedagogical activities play a catalytic role in the learning process:
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• learning becomes an “active” process based on the active participation of visitors
• active learning takes place through the transformation of ideas-information and the

creation of meaning
• transformation of ideas-information is based on learning theories

The museum education practice aims to obtain an attractive and memorable expe-
rience for the visitors, emphasising both the individual and social dimensions of this
experience in an inclusive learning environment. Visitor participation is widespread in
museum pedagogy, making it a best practice for transmedia learning [14, 15].

Current literature shows that digital educational games have a significant role to play
in museum education [16]. Digital educational games offer an engaging and dynamic
learning environment, as they promote information understanding by actively involving
learners in problem-solving and decision-making. Cultural digitisation may bring exhi-
bitions to life and make historical, cultural, or scientific topics more approachable and
engaging in museum education. Visuals, sound andmotion sensors are common features
in digital games. This multisensory technique simplifies complicated subjects and may
be tailored to different learning styles making applications inclusive. This function may
be used by museums to provide an engaging inclusive learning environment for visitors
and adapt to a player’s preferences and needs.

2 Gamified Transmedia Educational Applications for Cultural
Heritage: A Dynamic Interplay of Pedagogy and Technology

An educational application or platform for cultural assets that utilize cutting-edge tech-
nology affordances such as Augmented Reality (AR), combined with traditional mate-
rials including maps, flashcards, and compass, as well as techniques of gamification
and transmedia storytelling, can offer users a comprehensive learning experience that
fosters active involvement with cultural heritage. This approach can engage users in
meaningful discovery to gain a profound understanding of cultural heritage by adhering
to sound pedagogical principles. These principles are derived from well-documented
learning theories, such as behaviorism, constructivism, and social constructivism which
are related to other theories including, activity theory, and discovery learning. These
related theories are branches of constructivism and contribute to the overall effective-
ness of the approach [17, 18]. This section demonstrates how the learning process can
effectively promote and protect cultural heritage by integrating diverse theories into the
design of educational applications, utilizing gamification and transmedia storytelling
techniques.

2.1 Principles Based on Behaviorism

Behaviorism principles are incorporated into gamified transmedia applications, espe-
cially AR applications, to encourage users to explore cultural heritage sites and artefacts
by providing positive reinforcement for their engagement in an incidental and effortless
learning process [19]. AR can monitor user progress and motivate them to continue
exploring by supplying structured and clear feedback. AR applications enhance users’
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understanding by presenting visual and audio cues that highlight important aspects of the
heritage site or artefact. Additionally, research has shown that game-based learning envi-
ronments that incorporate elements of behaviorismcan be effective in promoting learning
outcomes. For example, a study by Plass et al. [20] found that a game-based learning
environment that used a reinforcement-based approach improved students’ performance
on a post-test compared to a traditional lecture-based approach. The combination of
positive and negative consequences is more effective than a traditional classroom-based
approach. Although behaviorism principles can be used as a theoretical framework for
developing AR educational gamified applications, other theoretical foundations can also
be applied to create engaging and interactive experiences that promote cultural heritage,
such as constructivism and social constructivism.

2.2 Principles Based on Constructivism and Social Constructivism

AR experiences that integrate constructivist and social constructivist principles can pro-
vide captivating and immersive learning opportunities that inspire users to investigate
cultural heritage. Constructivist principles emphasise the importance of active, experien-
tial learning in which learners construct knowledge and meaning from their interactions
with the environment [21]. AR applications have been shown to enhance learning out-
comes and engagement by encouraging users to interact with cultural assets dynamically
and engagingly, promoting deeper levels of learning and understanding [22]. Further-
more, games and other interactive media can be effective tools for promoting construc-
tivist learning, as they provide chances for users to experiment, make decisions, and
receive feedback in a low-risk environment. AR games merge game structures with
AR technology’s immersive potential, allowing users to connect with cultural artefacts
or monuments. This dynamic relationship is influenced by the interplay between con-
structivism and behaviorism. Vygotsky [21] also emphasises the importance of social
interaction and collaboration in the learning process, arguing that learning is a social
activity that occurs through dialogue and interaction with others. AR experiences can
incorporate social features, such as multiplayer games or shared storytelling. By inte-
grating elements of both constructivism and social constructivism, AR designers can
create immersive and interactive experiences that encourage users to explore cultural
heritage in a meaningful and engaging way.

2.3 Principles Based on Activity Theory

“Tools are created by societies over the course of human history and changewith the form
of society and the level of its cultural development” [21]. The principles of activity theory
emphasise the importance of understanding the context of an activity, including the social
interactions, tools, resources, goals and motivations that drive the activity [23]. Thus, the
impact and social relevance of activity theory are based on our ability to understand how
objects and activities change over time. In the context of cultural heritage, activity theory
emphasises the importance of understanding the social interactions, tools, and resources
that are used and re-used in the preservation and interpretation of cultural artefacts.
Research has demonstrated that the use of mobile technology andAR in cultural heritage
can lead to positive experiences for visitors and confirmed a strong positive correlation
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between motivation and learning outcomes [24]. Studies on visitors to museums are
found that the use of their smartphones to access information about exhibits, take photos,
and share videos and their experiences on social media is very motivating [25]. To sum
up, mobile technologies and AR have the potential to enhance the visitor experience
and promote learning in cultural heritage contexts. By designing mobile applications
that take into account how visitors engage with cultural artefacts through technology,
museums can better meet visitors’ needs and support human activities.

2.4 Principles Based on Discovery Learning

Bruner [14] who was increasingly influenced by Lev Vygotsky, stated that if individuals
can approach learning as a task of “discovering something” rather than “learning about
it” then they carry out their activity with the autonomy of self-reward. Discovery learn-
ing theory, as proposed by Bruner, prioritizes active student engagement in the learning
process and emphasises the importance of experiencing success or failure as a means
of obtaining information and the significance of context and social interaction. This
approach contrasts with behaviorist principles, which rely on reward and punishment
to motivate learning. By promoting student exploration and investigation of topics, pro-
viding opportunities for hands-on experimentation, and fostering critical thinking and
problem-solving skills, discovery learning can facilitate deeper conceptual understand-
ing andmore effective retention of information. Additionally, this approach can promote
student curiosity and enthusiasm for the subject matter by allowing learners to take an
active role in their own education. The educational framework of AR relies predomi-
nantly on principles of discovery learning and behaviorism. AR applications stimulate
users to explore hidden components of an image, QR code, or any other identifier, while
the strictly linear sequence of AR connections links distinct elements or points. As a
result, users are required to utilize prior knowledge and not simply engage in a pro-
cess of trial and error. Discovery learning is the foundation of a pedagogical approach
that enables users to engage with and experience cultural heritage through interactive
activities.

2.5 Principles Based on Gamification

Less structured game applications that incorporate features such as rewards, points,
prizes, and leaderboards are often referred to as gamification [26]. Gamification is
rooted in applied behavioral psychology and relies heavily on motivation, feedback,
progress, and reward, making it an integral part of any game, whether digital or not [27].
Gamification is a widely used technique with applications in many domains, including
health services, education, and cultural heritage studies, as it is effective in promoting
behavioral change and learning [28]. Inserting gamification techniques in educational
materials is a complex process that requires collaboration among experts from various
fields, including psychologists, educators, game designers, and programmers. Game
elements, such as scenarios, rules, challenges, conflict, problem-solving, interactivity,
social interaction, and win state, are incorporated into educational materials to enhance
social interaction and improve student performance by motivating them to participate
in learning activities that are typically perceived as tedious, demanding, or boring [20].
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One of the main benefits of gamification is that it provides a virtual environment that
encourages exploration, experimentation, and action-taking without the fear of negative
consequences associated with making mistakes [29]. By creating a safe and support-
ive learning environment, gamification can help users overcome the fear of failure and
increase their willingness to take risks and try new things. In the context of cultural
heritage, AR applications overlay digital information and interactive elements onto real-
world artefacts and cultural sites, such as museums and archaeological sites. Users can
explore and learn about these sites in a fun and engaging way, by completing challenges,
solving puzzles, and unlocking rewards. For example, users may be prompted to find
hidden clues or answer trivia questions about the artefacts they encounter. By gamifying
learning experiences, AR applicationsmotivate users to engagewith the cultural heritage
material in a way that is both entertaining and educational.

2.6 Principles Based on Transmedia Storytelling and Transmedia Learning

Transmedia storytelling is a narrative technique that uses multiple platforms and media
formats to tell a story [30]. This approach creates a more immersive experience for
the audience by offering different perspectives, insights, and experiences through each
medium [31]. By expanding across different media, such as books, films, pictures, flash-
cards, video games, and social media, transmedia storytelling can also create a more
comprehensive, inclusive and nuanced understanding of the story and its characters. In
summary, transmedia storytelling is a powerful tool for creating dynamic and captivating
narratives that can inspire audiences across different platforms andmedia formats. Trans-
media storytelling supports the implementation of innovative educational practices that
prioritize student-centred learning and collaborative skills development. Warren et al.
[32] contended that “a transmedia story is never-ending, and it is continuously reshaped
with the help of peer constative feedback”. Therefore, it can be considered a continuous
learning process where linear learning is no longer applicable (Fig. 1).

Furthermore, knowledge is constructed through social interaction based on pre-
existing knowledge. Transmedia, as a storytelling technique, served as the foundation
for a novel pedagogical approach known as “transmedia learning”. Transmedia learning
combines traditional learning theories such as behaviorism, constructivism, and social
constructivism with contemporary inclusive educational approaches and methods such
as Differentiated Instruction and Universal Design of Learning. This approach uses all
the available, platforms, media and tools, under the prism of multimedia learning and
cutting-edge technology, such asAR, to provide amore engaging and interactive learning
experience [33, 34].

3 Discovering Corfu Old Town Through a Gamified Transmedia
Application

The Old Town of Corfu has been a recognized as historical monument by the Greek state
since 1980 [35] and has been a UNESCOWorld Heritage Site (decision 31 COM 8b.40)
since 2007 [36]. The Old Town of Corfu is the only Greek historic city of this size that is
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Fig. 1. Transmedia: the whole is more than the sum

mostly preserved unchanged from the Middle Ages until today, expressing with authen-
ticity in the area, the particular historical conjuncture that shaped it. Special features
of many different periods are combined in a cultural mosaic that includes fortresses,
monuments, archaeological sites, historical sites, small squares, small and large parks,
a road system of characteristic roads (kantounia), mansions with heterogeneous style
(neoclassical, Venetian, modern, etc.), churches and other religious places, historical
buildings, museums, residences, schools, shops and public and private services. The Old
Town remains the main attraction of the island as a complex space and a unique cultural
entity of high aesthetic values, while at the same time, it is a vibrant city that hosts the
vast majority of cultural institutions and activities of the local cultural economy [37].

The Corfu old town acquires characteristics of an open-air museum, thanks to its
vast expanse and multicultural character. Cultural elements, natural beauty, and the
historicity of private and public spaces are harmoniously integrated with the contempo-
rary activities of users, including permanent residents, professionals, and visitors. This
creates the impression of a “living museum”. As mentioned, sustainable development
of the world’s cultural heritage heavily relies on the acquisition of knowledge about
its values and ethics. In this context and taking into account that Corfu old town is
one of the most popular destinations for both formal and informal educational trips,
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attracting visitors from Greece and abroad as well, our team has developed a gamified
museopedagogical application named “Discover Corfu old town” (DisCot). The gam-
ified museopedagogical application “DisCot” has been designed in the framework of
the project “Hologrammatic Corfu” which has been funded by the Operational Program
“Ionian Islands 2014–2020” and the European Union. “Hologrammatic Corfu’s” goal
was to create an interactive touristic guide for the monument of the Old Town of Corfu,
using transmedia storytelling techniques. One of the main deliverables of the project was
to present touristic walking tours that were accessible to people with physical barriers in
mobility. More than 80 points of interest were inspected and characterised according to
their accessibility status. DisCot was not an initial deliverable of the project but during
the implementation phase, the vast amount of information and multimedia produced by
the project led to the inspiration of this application in order to a gamification approach
in the process also be included. When the game was being designed, one of the aspects
assessed for the choice of the points of interest involved was the accessibility status, so
that no player is left behind due to mobility restrictions.

3.1 “Discover Corfu Old Town” Game Development Life Cycle

Creating a gamified museopedagogical application, like DisCot, follows the steps of
gamedevelopment and requires a specific processwith guidelines, calledGameDevelop-
ment LifeCycle (GDLC) that includes the following phases (Fig. 2): (1)Concept/Design,
(2) Alpha version: (i) pre-production, (ii) production, (iii) testing, (3) Beta version, and
(4) Release [38].

Fig. 2. Game Development Cycle (GDLC). (Source: Content Design for Inclusive Educational
Environments [11])

3.2 Concept of the Museopedagogical Application DisCot

“Discover Corfu old town” (DisCot) integrates certain United Nations’ SDGs. The game
refers to the exploration of the Old Town of Corfu through twelve (12) selected land-
marks, amulticulturalWorldHeritageCulturalMonument and encourages the protection
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of shared heritage, fostering intercultural dialogue between the players. The gameplay
and the ideas behind the design are being presented, emphasising on the diversity under-
standing, mutual comprehension of the different aspects of the monument’s history as
well as inclusiveness, all ofwhich can enhance the societal needs for peace andprosperity,
which are the basic goals of United Nation’s Agenda 2030.

The multiculturalism of the Old Town of Corfu is due to the historical imprint of
different peoples, such as Venetians, English, and French, but also religions, such as
Orthodox and Catholic Christians, Anglicans and Jews, etc. The current physiognomy
of the old town incorporates the creative coexistence and inclusion of many different
cultures.

Two characteristic locations-monuments of the Old Town of Corfu out of the twelve
included in the game are then described, which are symbols of the city. These imposing
monuments signify the city’s multicultural character, as well as their reuse for the current
needs of a living city. The Palace of St. Michael and St. George accommodates the
Museum of Asian Art, while in Liston, many cultural and religious events take place,
such as the processions of Saint Spyridon, the Patron Saint of the island. One of the most
famous events is “The Breaking of Botis” on Holy Saturday during Easter. The breaking
of botis (botis is the ceramic pot in Corfiot dialect) symbolises the victory of life over
death.

Palace of St. Michael and St. George. Palace of St. Michael and St. George is an
impressive neoclassical buildingwhichwas built in the 19th century (1819–1823) during
British rule in the Ionian islands, under Sir ThomasMaitland (1759–1824), the first High
Commissioner of the Ionian Islands (Fig. 3). The building was designed by British Army
engineer and architect Sir George Whitmore (1775–1862) and is made of Maltese tufa.
In 1864, following the Union of the Ionian Islands with Greece, it became the property
of the Greek state and today houses the Museum of Asian Art. The palace comprises a
central three-storey p-shaped buildingwhich connects to two sidewings through an outer
Doric peristyle. Two gates surround the building, the gate of St. Michael and the gate of
St. George. The main entrance leads to the ground floor which includes a magnificent
staircase leading to the first floor where the monumental halls of the Order of St. Michael
and St. George are housed. The permanent exhibitions of the museum are showcased in
these halls. The exhibition extends to the second floor of the building.

Liston. Liston, one of the most important sights of Corfu, is located in the western part
of Spianada Square (Fig. 4 and 5). It is a residential complex and its construction began
during the French Empire (1807–1814). It was built by the French diplomat Matthieu
de Lesseps (1771–1832). The Corfiot engineer and military officer, Ioannis Parmesan
(1748–1826) drew up the plans and partly undertook construction supervision. The
external features of Liston are slightly inspired by the Rue de Rivoli de Paris and the
Napoleonic architecture of the period. At the same time, care was taken to maintain its
uniformity and to be consistent with the prominent buildings of the previous Venetian
historic town, such as the Kompitsi mansion and the building of San Giacomo theatre
which today houses the Town Hall.

The incorporation of these particular landmarks into the gamification approach is
crucial for promoting intercultural understanding. These well-known locations, rich in
historical and cultural significance, may assist people from different backgrounds to
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Fig. 3. Palace of St. Michael and St. George

Fig. 4. Liston
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Fig. 5. The Breaking of Botis

interact meaningfully and learn from one another. People can have a greater understand-
ing of various cultures, traditions, and values by visiting these places, which promotes
respect and regard for one another. The sharing of thoughts, experiences, and view-
points on these websites aids in shattering stereotypes, bridging cultural divides, and
fostering a sense of interconnectedness across cultures. In the end, the Old Town of
Corfu might act as a compelling symbol that brings people together, encouraging har-
mony and intercultural understanding. As it emphasises the significance of inclusive
and diverse educational approaches in attaining sustainable development, intercultural
understanding is directly related to learning theories and the United Nations Sustainable
Development Goals. Learning theories encourage including different experiences and
cultural views in the learning process. They place a strong emphasis on how interac-
tion, communication, and cooperation between people from various backgrounds may
advance information sharing and promote cross-cultural understanding.

3.3 Designing the Museopedagogical Application “DisCot”

DisCot aims to enrich visitors’ experience and facilitate learning about the historical and
cultural significance of the Old Town of Corfu. In addition, DisCot has the potential to
contribute to visitors’ comprehension of the artworks and history presented in Corfu’s
museums. Regarding organized educational school trips, students explore the selected
monuments of Corfu’s Old Town alongside their educators. In this way, they can learn
basic historical information effortlessly and through playful methods. At the same time,
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they cultivate a set of “transferable” skills, such as spatial orientation, compass use, read-
ing a traditional map, and getting accustomed to AR applications. Similarly, individual
visitors, whether they belong to a special category such as a family or a group of visitors
with particular characteristics such as a group of students-tour guides from other areas,
explore and delve deeper according to their interests. They can discover Corfu’s Old
Town through the lens of history and culture.

Scenario – Rules. Visitors explore twelve (12) selected landmarks of the Old Town of
Corfu through the process of the “TreasureHuntGame” anddiscover hidden information.
The twelve (12) selected landmarks of the Old Town of Corfu through which the game
of hidden treasure unfolds are (Fig. 6):

1. Old town’s fortresses
2. Statue of Schulenburg
3. Palace of St. Michael and St. George
4. Liston
5. Saint Spyridon church
6. Well mouth in Kremasti Square (campo veneziano)
7. The Metropolitan Church of Our Lady Spilaiotissa, St Vlasios and St Theodora

Augusta
8. Gate of the New Fortress
9. Jewish synagogue “Sinagoga Vecchia”
10. Annunziata Bell Tower
11. “Duomo” Cathedral of Saints James and Christopher
12. Town hall (Loggia Nobilei-The Nobles Arcade)

Fig. 6. Discovering the hidden information about Corfu old town

DisCot begins at the hotel where the guests are staying, to directly involve local
professionals in the procedure. The teacher or the team leader picks up the gamematerial
from the reception, which is a chest including 60 folders (5 per location), a compass and
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Fig. 7. DisCot material
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a vintagemap of Corfu (Fig. 7), and informs the group that they are going to play a game.
Until then, the students or the team are not aware that they are going to participate in
game activities. The first folder, which is also known as the folder of point 0, includes a
QR code that, when scanned, provides players with the necessary information to find the
Old Fortress. Old Fortress is point 1 which is the first of the twelve points of interest and
the action begins. To connect the twelve points, playersmust answer questions that utilize
their knowledge and the various tools provided, including AR overlays, flashcards, the
compass, and the map. After reaching point 12, the game is complete. While the game
is well-organized, both team leaders/educators and players may expand the activities by
exploring other aspects of the points.

Challenges, Conflicts, andProblem-Solving ofDisCot. The challenges, conflicts, and
problem-solving refer to the issues that players attempt to address and resolve, such as
the correct sequence of activities that will lead them to the right point.

Interactivity - Social InteractionofDisCot. Successful interaction is achieved through
computer-mediated interaction (smartphone/tablet), narration, pedagogical agents (who
confirm answers and reward students), and peers who act as pedagogical agents as well
(peer mentoring).

Win-State of DisCot. DisCot is a game that can be played by a single team or by
multiple teams, depending on the players’ number. The game’s competitive nature, with
the winning team being the one that completes the game first, serves as a motivational
factor for students to achieve success in addition to the completion of the museum
education application.

3.4 Assessing the Museopedagogical Application “DisCot”

Any product, especially when it comes to an educational application, requires evaluation
before release. The development of DisCot relies on the dynamic composition of the
members of a transdisciplinary design team consisting of a historian, a tour guide, a cul-
tural heritage manager, a psychologist, an educator, and IT/game developers. According
to the Game Development Life Cycle, a series of internal evaluations will take place
during the development of the prototyping, both for issues related to the gameplay expe-
rience and the sequence of points of interest, as well as for technological issues. The
app will then be given to potential users, such as teachers and students with and without
mobility and learning difficulties, to evaluate. Their evaluations will be taken seriously
to improve the application to be distributed to the hotels and then to the participants
of organised educational tours as well as individual visitors. Also, the application will
be distributed to schools in Corfu, so that locals can also engage in a playful learning
experience and get to know aspects of their city that they might not be aware of.

4 Conclusion

The unique capabilities that each component of the gamified transmedia educational
application offers to create an engaging and interactive learning experience for users are
referred to as the component’s dynamic affordances. The above-described application
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takes advantage of different media and technologies to create a seamless and immersive
learning experience that motivates users to interact with the information and actively
participate in the learning process by employing a gamified and transmedia approach.
Interactivity, feedback, personalisation, and social interaction are just a few examples
of the dynamic affordances that each component can offer. These elements all help to
make learningmore effective and interesting.The integrationof gamification into tourism
experiences can be a powerful tool for incorporating learning theories and promoting the
United Nations Sustainable Development Goals (SDGs) in the context of sustainability.
Overall, this chapter illustrated how the learning process may be a useful tool when
integrated with a gamified transmedia application and how gamification can improve
travellers’ engagement and knowledge acquisition by implementing learning theories
like game-based learning or experiential learning.
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Abstract. The discussion of the importance of museums, their status, their func-
tions, and the transformations taking place in these areas has been going on for
a long time. The changes taking place in postmodernity mean that museums will
not escape new challenges and will be transformed more and more, becoming
not only a place for the reception of art or other artifacts but also spaces for life-
long learning, enabling the development of individual passions and fascinations
of visitors, places of meeting with other people and dialogue.

The purpose of this article is to highlight the role that interactive museums
can play in the process of educating children and adolescents to function in the
digital society of the 21st century. Referring to the new culture of learning based
on the idea of STEAM and the assumptions of constructivism and connectivism,
the article attempts to analyze the category that interactive museums represent,
suggesting, based on the example of Tokyo’s TeamLab and Poland’s Funzeum,
selected motives that can make an interactive museum a space for experiencing
and learning. The art-based research used structuralist narratology, focusing on
qualitative analysis of the content and forms of interactive communication of
interactive exhibitions in selected museums.

The results of the analysis show that interactivity has revolutionized the
museum space, arousing curiosity in the visitor and creating new opportunities
for multisensory learning, individual experiences, interpretation, and deciphering
the meaning of artifacts.

Keywords: interactive museums · educational spaces · learning by doing ·
digital art-based research

1 Introduction

Over the past few decades, the image of museums as passive forms of a collection made
available to the public has continuously been transforming, and the substitute for the
museumunderstood in thisway is a creative institution that stimulates the development of
culture and science, combines education and entertainment, conducts research activities,
and is at the same time a perfectly organized organization, increasingly closer to the
Turquoise model [1]. The transformations taking place in museums are related to the
acceptance of the fact that visitors, among whom a significant group are children and
young people, themselves functioning in the constantly evolving, expansive world of
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digital technologies, expect that museums, which for years have turned from places of
passive contemplation of art into spaces of learning, will inspire this process according
to their needs. The observation of educational experiences and practices in museums
and the transformations in this area thus prompts an analysis of contemporary modern
interactive museum spaces. The starting point here is the following search for answers
to the questions: Does learning in interactive museum spaces make it possible to acquire
and develop the competencies needed by modern man? How can education in a museum
enrich the learning process and translate it into other areas of life? Can it help respond to
dynamic changes, and thus meet the challenge of the 21st century? The questions posed
in this way are significantly related to the question underlying the signaled problems:
What theories and assumptions about learning should be the starting point for creating
museum spaces conducive to optimizing learning in an era in which globalization and
the rapid evolution of digital technologies such as the Internet of Things (IoT), artificial
intelligence (AI), and robotics are bringing significant changes to society [2]?

Making certain assumptions about the process of learning in postmodernity, this
is important because, according to the latest learning theories, the educational process
cannot be limited to educational institutions alone; for learning in both the instrumental
and directional spheres of personality, it is vital to go beyond the walls of the school,
however, as J. Rekus and T. Mikhail write it is no longer enough to demand “Open the
school, let life enter because life enters it with the changed, “new” children, but rather:
Open the school, enter life(…)” [3]. Education in the spaces of interactive museums is
becoming such an entry into a life increasingly dominated by new technologies, examples
of which include the exhibitions created by TeamLab Tokyo or Funzeum in Gliwice -
chosen because they differ significantly from traditional museums and those in which,
on par with the presentation of the collection, it is crucial to organize activities that
facilitate the audience’s contact with the object. However, multimedia only makes the
message form more attractive, allowing information about the exhibits to be acquired.

2 Learning in the Museum Space - Perspectives Determined
by New Approaches to Learning

Contemporary approaches to learning vigorously promote 21st century competencies as
a combination of knowledge, skills, and attitudes [4]. Jérémy Lamri draws attention to
the so-called 4Cs – critical thinking, creativity, communication, and cooperation [5] and
stresses that it is becoming necessary to rethink our learning style because the current
one, based on knowledge accumulation and storage, is ineffective. 4C competencies
can also develop in various situations when we learn to use the resources of the digital
world thoughtfully. Currently, reflexivity becomes essential to increase the individual’s
autonomy in regards to his development, unlimited access to information, and ambiguity.
Nowadays, every person can build personalized knowledge resulting from learning about
reality, analyzing, understanding, and interpreting the content he learns. Understanding
the opportunities that interactive museums create for potential learning participants is
related to defining them as a category of museums that encourages visitors to actively
participate in the expositions and exhibitions and not just look at them. It can be achieved
through touch screens, virtual reality, and practical actions. The goal of an interactive
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museum is to make the museum more interesting, intriguing, exciting, and memorable
for visitors.

It is worth noting at this point that one of the most critical moments, from the per-
spective of the concept of museum education, was the turn to the constructivist approach.
Georg E. Hein [6], the forerunner of this approach in museum education, was inspired
by John Dewey’s method of “learning by doing,” whose conception of experience is the
source of acquisition and verification of knowledge, and the development and growth
process takes place through the accumulation and exchange of ideas because people
live in such a reality as they experience [7]. Education should refer to the experience
of everyday life in the broadest sense. In this case, the most important is the notion of
human experience, which is the acquisition of knowledge by a person about the world
and himself. In the constructivist concept of education in the museum space, G. Hein
sees that the learning-teaching process should be an enabling experience of the work
of the museum object – appropriate museum education thus includes various skills that
should open the viewer to a broader experience. Hein’s concept points to three skills
relevant to optimizing learning:

1. the recognition of knowledge as subjective and thus constructed in the process of
human cognition. Therefore, it is more relative than universal. Education here is not
limited to activities with the public, but also directly impacts the nature of exhibitions
and the relationship between the visitor and the object. Thus, it is necessary to pay
attention to the preparation of the museum space and educational materials so that
they stimulate the visitor to ask questions and seek answers;

2. emphasizing that education is one of the tools that allow democracy to flourish;
3. to propose the idea of a “progressive” museum education, which aims to break down

the divisions between high art and applied art, theory, and practice, or between
different categories of viewers (differences have the effect of increasing social
inequality).

Museum education, understood in this manner, points to the constant need to enrich
knowledge through successive experiences. According to the constructivist concept,
knowledge should be built by constantly asking questions and seeking answers from the
viewer to ask further questions and create a reflective approach.

Approaches to learning regarding the importance of reflexive learning in interactive
museum spaces relating to both the learner and the contexts that determine learning,
which is used in creating activities in these spaces, perfectly correspond not only to the
views of John Dewey and Georg Heim, but also models of Donald Schön [8], Terry
Borton [9], David Kolb [10] and Graham Gibbs [11].

To understand the potential attributed to interactive museums, reference should
also be made to connective theories. Connectivism is sometimes presented, as George
Siemens did [12], as “a theory of learning for the digital age”. The development of dig-
ital technology has influenced the emergence of connectivism, and it is not a response
to digitization but rather a way of using insights from digitization to solve multi-wave
problems in learning and development. Stephen Downes emphasizes that central to this
theory is an understanding of the term knowledge as a way of understanding the world.
People are familiar with two types of knowledge: qualitative knowledge based on prop-
erties such as shape, color, or size, and quantitative knowledge, which can be found
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in the mass or weight of something, volume or size, or quantity or number of things.
Connectivism argues that a third type of knowledge, cumulative knowledge, is based
on organization and structure [13]. The result of a connectivist learning activity is then
the kind of knowledge that involves recognizing relevant phenomena and responding to
those phenomena, and connectivist pedagogy can be described in terms of the ARRFF
method, where ARRFF stands for aggregation, remixing, repurposing, and feedforward
[14].

This pattern is not unique to connectivism and can be found in many other sources.
It combines the idea of accumulating things, remixing them, adopting them for per-
sonal use, translating them into one’s language, and then sharing them. Connectivism,
like many other learning theories, is sometimes subject to criticism, being accused, for
example, of not adequately explaining howwe learn [15]. However, it combines essential
elements of many learning theories, social structures, and technological tools to form a
solid theoretical foundation for understanding learning in the digital age. What seems
crucial, for example, is to point out the importance of being able to see connections
between sources of information (including sensory information) and make decisions,
even in rapidly changing environments, based on the ability to recognize things and to
be able to constantly update and change knowledge based on new phenomena that are
presented. So, it is not simply “Can you repeat something?” but “Can you learn in a
rapidly changing and dynamic environment?”. Downes notes that in connectivism, “to
teach is to propose a model and experience, to learn is to practice and reflect” [14].

Interestingly set against this background is a presentation posted by Downes online,
in which he presented an intriguing picture of Education 2050. His vision for future
education is based on technologies and discoveries that are becoming important in learn-
ing, such as semantic networks, learning communities, creative teaching, and practical
approaches to knowledge and learning. The author predicts that this will bring about
changes in learning, which will take on the formula of long-life learning. Still, the pro-
cess will be based primarily on people sharing knowledge regardless of age or stage of
education. Learning will be a “stream” (practical knowledge that is frequently updated
and renewed) rather than the creation of a closed resource (the so-called “reservoir of
retention”) that we use throughout our lives. The essence of the education process will
be acceptance of change and the ability to acquire the new knowledge needed to function
in life. His outlook shatters thinking about learning and becomes a kind of invitation
to rethink the learning process of the current and future generations of children and
adolescents [16].

It is worth emphasizing here that learning is understood in this context as a network
of complementary forms of learning (formal, non-formal, and informal), developing
synergistically throughout life and in all areas of education.

This aspect is evident in the tenets of STEAM education, indicating the importance
of perceiving and interpreting the world holistically and using it in interactive museums.
It should be noted that initially the concept of STEM was used, which, limiting itself
to science, technology, engineering and mathematics and omitting the concept of art,
turned out to be inadequate because STEM partially corresponded to reality, requiring
much more than an understanding of these areas. Modern people (at every stage of life)
also need creativity, ingenuity, and the skills to use ideas. STEAM has taken STEM to
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a new level by combining science learning with artistic practices, elements, and design
principles, equipping the individual with many learning opportunities. The transforma-
tion of STEM to STEAM (proposed by the Rhode Island School of Design in 2010 [17])
is one of the fundamental changes in education. It is because in learning, skills related
to, among other things, sensory learning are essential – the lack of these skills makes a
person a passive recipient who becomes helpless in the face of stimuli that attack him,
unable to perceive and analyze phenomena and thus unable, per his value system, to
respond to them [18]. In STEAM, preparation for the active perception of all wonders of
nature, art, and technology plays an important role that cannot be overestimated. Further-
more, the problem, as Hanna Krauze – Sikorska points out, is that when analyzing the
essence of sensory learning, the role of perception of visual phenomena is emphasized,
but “too little emphasis is placed on the fact that in the process of activating a vision and
thinking with these categories, it is important to actively perceive phenomena not only
with the help of vision but also with the help of other senses” [18]. In this kind of activity,
active observation is thus necessary, “because the need for visual perception must also
assume the existence of non-traditional situations related, for example, to movement or
space-time” [18].

Education using the STEAM approach remains open to these dimensions of learning
and thus prepares for the active perception of all phenomena of nature, art, and tech-
nology because “progress does not come from technology alone, but from the fusion of
technology and creative thinking through art and design” [19]. Themultidisciplinary and
interdisciplinary approach in STEAM education, which combines elements of science,
technology, engineering, art, and mathematics, remains open to the dimensions of art,
creativity, and innovation and can be applied not only in formal but also in informal set-
tings (e.g., museum spaces) – the recipients of this approach are students at the primary,
secondary, and post-secondary levels [20], who, while seeking innovative solutions, at
the same time have the opportunity to verify their ideas practically, and making mis-
takes and verifying hypotheses enables effective learning by doing. It should be noted
that the use of interactive STEAM activities in museum educational practices can also
significantly develop students’ social skills. Collaborative problem solving allows them
to form teamwork, discussion, and mediation skills. They have the opportunity to moti-
vate themselves and develop self-efficacy, reflective and flexible thinking, and cognitive
curiosity. STEAM education is implemented entirely in line with the requirements of
postmodernity, the progressive development of technology, and the growing demand for
people with scientific, mathematical, and technological competencies [21] – because of
all these competencies students can develop in interactive museum spaces.

3 Interactive Museums TeamLab and Funzeum - The Answer
to the Challenges of the Digital World

3.1 Purpose and Method of the Study

Interactive museums, although they do not take a uniform form and are redefined con-
tinuously (divisions can be made here due to the type of interactivity, content or form
of exhibitions, and even the specifics of building interactive spaces due to the age of
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the audience and their needs, e.g., interactive art museums, narrative museums), can
be generally characterized as museums where visitors can touch, feel, and experience
exhibits. There are several types of interactive environments. One is the recreation of
3D space with visual representations of the museum using a 3D architectural metaphor
that provides a sense of place using various spatial references. 3D modeling, VRML
(Virtual Reality Modeling Language), and now X3D (successor of VRML) are typically
used for viewing exhibits. Multiple imaging techniques, such as infrared reflectography,
X-ray imaging, 3D laser scanning, and IBMR (Image-Based Rendering and Modeling),
have also been introduced to build interactive museums. Thus, there is no single answer
to the question of museum interactivity because different museums present different
approaches to interactivity.

The educational potential of interactive museums is demonstrated by installations
available for viewing in many European and non-European museums – as interactivity
in museum spaces is an increasingly strong trend worldwide.

The research represented in this article aimed to reflect on how a space that makes a
museum fully interactive fits into the culture of learning in a digital world: encouraging
hands-on or participatory learning, enabling questions or opinions, but also showing how
offering digital or technological elements allows children and young people to build new
experiences.

In pursuing such an objective and the resulting research questions, the focus was on a
qualitative analysis of the content and forms of interactive communication in the spaces
created at Teamlab in Tokyo and Funzeum in Gliwice – they were chosen not only for
their interactivity but also for the fact that the exhibitions proposed by thesemuseums use
a specific type of visual language with a peculiar formal structure, and thus are part of the
area of relevance formodernman, functioning in the era of image culture, related to visual
literacy [22]. In describing the projects of the exhibitions held at Teamlab and Funzeum,
art-based research methods were used, within the paradigm of qualitative research, with
structuralist narratology as the basis for analysis. By analyzing the form and content
of the exhibitions, it was assumed that narrativity is not only a characteristic of written
[23] or spoken texts but also of artifacts created with the help of digital media, which
made it possible to take into account the context of their representational and creative
power, showing possible ways of constructing messages and communicating values by
creators and audiences of interactive visual realizations. In doing so, the narratological
description is not an end in itself, but rather a starting point for further explication.

3.2 TeamLab Tokyo

Since its inception, TeamLab, an interdisciplinary creative group that brings together
professionals from various fields related to digital society: artists, programmers, engi-
neers, CG animators, and mathematicians, has revolutionized digital art and broken
world records for the number of visitors. In its first year, TeamLab Borderless received
2.3 million visitors from 160 countries, and 1.25 million people from 106 countries used
TeamLab Planets. Lucia Tsujiguchi, referring to her experiences in the halls of team-
Lab, writes: “If we had been told a few decades ago that one day there would be a place
that would allow us to go barefoot while climbing waterfalls, chasing Japanese koi carp
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that turn into flowers when trying to catch them, or even wandering through sparkling
crystals in a distant galaxy, we would have thought it was a crazy idea” [24].

When creating interactive spaces, TeamLab uses Epson 3LCD projectors to project
extraordinary digital installations and refers to its employees as “ultra-technologists” as
they strive to combine and achieve a balance between art, science, technology, creativity,
and the natural world. The museum features eight works by TeamLab, centered in four
massiveworkspaces. Visitors have the opportunity to immerse their entire body (together
with others) in these enormous works of “Body Immersive” art – where the boundary
between the body and the artwork disappears and the boundaries between the individual,
others and the world become something continuous, a new relationship is discovered
without boundaries between man and the world [24].

An unusual experience is an encounter with others in the Soft Black Hole, where the
body becomes a space that affects another body (see Fig. 1).

Fig. 1. Soft Black Hole experience, TeamLab Tokyo

Visitors have to escape the gravitational force of the black hole as their feet sink
into the soft surface with every step, so the task is not as easy as it seems. The shape
of the entire space is constantly changing and transforming into something completely
different, not only due to the actions of the participant, but also the actions of other
visitors in the same situation. After exiting the black hole, visitors enter the next room
through a dimly lit corridor. The path ends where the galaxy begins. Unexpectedly, the
visitor finds himself in a maze of crystals and lights reflecting on all sides and in all
directions. In this room, the ceiling, walls, and floor are covered with mirrors – the
impression of an infinite and magical world is created. Drawing on the surface created
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by the Dance of Koi and People - Infinity is also an unusual experience. In this space,
visitors must immerse themselves in the artwork by entering a knee-deep pond with
hundreds of digital koi carp swimming in it. If visitors try to catch and touch them, they
explode, turning into flowers that change according to the season. The koi can also turn
into colorful lines that illuminate the room every seven minutes. Cold Life is a graphic
hidden in a small space, accessed directly from the koi room. Visitors also have to walk
on water here, but they can also sit back and enjoy a modern digital interpretation of
Japanese calligraphy. Visitors can see the kanji strokes on the screen, for example,
生, meaning “life”, turning into a tree full of flowers and butterflies. Another room is
filled with giant colored spheres of light reflected in mirrors on the floor and floating
around visitors. If one touches one of them, it changes color. The space will gradually
transform depending on the visitor’s interaction with the spheres. In another space, one
can sit freely on the mirrored floor. The magic of silence makes visitors feel like they
are floating in a universe of changing digital flowers. One can also use the TeamLab app
to launch butterflies that fly toward the flowers, making them sprout, grow, and bloom.
Then their petals will begin to fall until they wither and die. Being in this space is an
excellent and beautiful representation of the cycle of life.

TeamLab’s concept of body immersion aims to make visitors experience art through
their bodies. The lighting of a visitor’s route, the sounds, textures, and even the smells
constantly changing so that each space can be experienced differently. This multisensory
experience stimulates touch, sight, hearing, smell, and imagination. It allows visitors to
immerse themselves in theworld of art literally – thisworld comes to life and is constantly
changing. In 2021 a newGarden Areawas opened at TeamLab. The area consists of one
garden filled with countless orchids blooming in the air, and the other is a moss garden
with metallic egg-shaped sculptures. By adding this space to the existing Water Area,
TeamLab Planets has become a museum that integrates water and flora with digital art
in one place. (see Fig. 2).

3.3 Funzeum

Poland’s largest interactive museum offering multimedia installations inspired by the
magic of light and color, using modern digital technology to offer visitors extraordinary
visual, auditory, and kinesthetic effects and experiences, from optical illusions to visual
designs. The Funzeum website proclaims, “When visiting the Funzeum, be prepared
for a completely unfamiliar experience. Here, visitors can unleash their imagination and
create on their terms. An ordinary visit will become a unique and exciting adventure
while systematically exploring our magical world” [25]. More than 50 multisensory
interactive installations are divided into two main exhibitions: Light and Color – where
physics, biology, history, and art integrate, and the whole exhibition is planned in such
a way that it stimulates activity, inspires, develops the imagination, and creativity of
visitors, although the creators of Funzeum are not afraid to refer to its entertainment
function – in the spaces of this museum, children, teenagers (but also adults) play while
learning and learn while playing, and the experiences and lessons learned encourage
further exploration of the topics after the visit.

The Color exhibition consists of 36 exhibits in 12 rooms; this is the first exhibition
visited in the Funzeum, where guests can immortalize their stay on the selfie walls
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Fig. 2. Interactive Kinetic Installation, TeamLab Tokyo

scattered throughout the facility. The exhibit aims to draw attention to the essence of
the colors surrounding people, which significantly impact emotions and often contribute
to decisions. The Color Exhibition begins by entering a completely white room where
visitors can listen to stories about colors. Visitors can learn from this part of the exhibition
about, among other things, how certain dyes were once produced, how specific colors
affect our mood, and what each color symbolizes. In practice, it is also possible to see
what mixing of individual colors looks like: interactive installations, such as “sliding
glass” and “color projectors”, are used for this purpose. The interiors change colors
as visitors learn more color trivia, and when the narrative is over, one can move on to
another small room where it can be seen how colors form. The subsequent spaces are a
journey through each color with several different color arrangements. Each section also
has an information board about the color (including how it comes into being and some
trivia about it).

An unusual space is built by the Prism exhibit (see Fig. 3) – visitors can admire it
in all its glory, understand its principles, and then at a table with smaller prisms, they
have the opportunity to play with the light and learn how many colors white, “colorless”
light contains. Visitors can immerse themselves in the colors of the rainbow as much as
possible when dealing with light.
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Fig. 3. The Prism exhibit, Funzeum in Gliwice

Multimedia installations and interactive elements encourage the discovery of color,
and by interacting with each of the colors shown, one can discover surprising visual
effects. Spaces dominated by color allow visitors to play and learn – they can take photos,
dress up, pose, and create new arrangements. There are some unusual installations, such
as walls with flowers or a huge inflatable dog. Visitors can sit on a snowy throne, hide
between sunflowers, swing among the clouds, and even cause storms. There are also
frames, armchairs, loungers, cages, backlights, unicorns, rainbows, and colorful ribbons
for public use, so that visitors, limited only by their imagination, can also participate in
creating an artistic installation.

The Light exhibition is a three-dimensional space where visitors must wear special
3D glasses to experience it fully. Upon entering, one can find oneself in a dark room full
of bright, fluorescent, glowing shapes and paintings. To the left is a cat straight out of
Alice in Wonderland; to the right, one can dive into an underwater marine world.

The Light exhibition is also comprised of a fluorescent zone, illuminated by UV
light and viewed through 3D glasses, the effect of depth from the various elements of
the exhibition, i.e., a planet of overgrown flowers, an infinity room, a moon room, and
an interactive aquarium, is enhanced. Frommirrors to natural and artificial light sources,
visitors can learn and experience light from an entirely new side, immerse themselves
in their reflections, go inside a kaleidoscope, or “get lost” in a magical fluorescent forest
(see Fig. 4).

The subsequent rooms have more luminous installations: crystals and lanterns sep-
arated into two infinity rooms, creating the illusion of endless space. Although only
two main exhibits are made available to the public, the Funzeum also offers a space for
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Fig. 4. Fluorescent forest, Funzeum in Gliwice

gaining other experiences, such as playing the floor piano or creating artwork that comes
to life on a giant screen.

4 Discussion and Conclusion

Interest in the development of virtualmuseums is growing rapidly. In recent decades there
have been numerous efforts to develop interactive museums. The realistic result is, of
course, always a real challenge, especially in the field of education [28], but interactivity
should become an immanent component of the tasks of museums. Many studies confirm
that the active use of various multimedia technologies that inform, educate and provide
information in a playful way increases the interest and experience of museum users [29]
while stimulating discussions among educational researchers and practitioners about the
potential of interactive experiences and contextual learning in museums in the process
of lifelong education, but also questions about interactive design solutions in line with
the needs of museum users of different ages [30].

The article attempts to show that the use of interactive digital installations is an
excellent tactic that captures the attention and interest of viewers, providing a poten-
tially effective way to promote art to children and adolescents, but also to indicate
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how significantly art can be linked to various fields of science. While creating innova-
tive works of art, artists also explore the boundaries of art itself. These advances offer
greater accessibility to people’s art experiences, and integrating interactive digital instal-
lations can improve the effectiveness of learning outcomes such as collaborative skills
and critical and creative thinking. It is worth highlighting the openness of interactive
learning spaces in museums open to different learning styles. In the interactive spaces
of museums, the process of multisensory cognition is stimulated and direct viewing and
experience become possible. By building an enthusiastic attitude and participation in the
process of cognition, children and adolescents can feel themselves equal recipients of
culture, its co-creators, creators, or actors, but also learn to cope with cognitive and aes-
thetic challenges, experience new things, and by exploring the museum space, develop
cognitively, emotionally and socially. Indeed, it becomes crucial in the education process
that new digital technologies, new teaching systems, and the changing expectations of
the new generation of students resulting from their interaction with virtual reality (VR),
augmented reality (AR), artificial intelligence (AI), gamification, allow digital natives
to become “digitally smart”.

Interactive museums can effectively support the acquisition of new knowledge and
the creation of new values, the creation of connections between people and things, and
between the real and cyber worlds, they can also be an effective and efficient way to
solve problems. In this way, children and adolescents can learn to read the world through
“glasses of human culture” – symbolic tools transmitted through cultural development –
visual signs, plans, symbols, texts, and language in an ever-evolving society, for which
knowledge has become a strategic resource, (not only its acquisition but also learning
to understand world phenomena, behavior, skills, values, attitudes, and preferences),
related to the human personality [4].

The use of new technologies in museum spaces brings significant benefits to children
andyoungpeople (thoughnot only to them, as education inmuseumspacesmeets lifelong
learning requirements). It can be described as “catalytic” [26] as the digital revolution has
clearly “helped shift museography from object-oriented design to experience-centered
design” [27].

Interactive museums are becoming new places of cultural education, meeting zones
of science with art, spaces where the viewer, becoming an active co-participant in the
meeting, can experience new perceptual, cognitive, emotional, and social experiences.

Sometimes, they are the space that initiates the first contact of children and ado-
lescents with science and art, creating the interactive experience model assuming that
the museum experience is constructed from the visitor’s perspective. To fully realize
the interactive experience model, it is necessary to move away from informational
museology to performative museology, in which the museum becomes an ensemble
of techniques, skills, and methods designed to have an impact on visitors.

The attractiveness, but also the impact of interactive exhibitions, is due to the fact that
they activate not onlymultisensory experiences but also thought processes and emotions,
drawing the visitor into the depths of the story they propose and do not allow him to
remain indifferent to new sensations. Therefore, analyzing narrative exhibitions from an
educational perspective, it is clear that their design aligns with ideas that indicate the
need for changes in education, enriching the learning process for students visiting the
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museum, and can be highly effective in developing the competencies needed in a new
culture.
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Abstract. Exploring new media, Penn State art education students in the USA
working in conjunction with art students at Makerere University in Kampala,
Uganda, collaborated in a process akin to the early 20th Century Surrealist Art
Movement’s “exquisite corpse” collaborative art practice. Together, they created a
“Remix Exquisite Bioethics” online exhibition, which is also a teaching resource
of transcultural dialogues. Students from Uganda and the United States discussed
and collaboratively produced bioethic narratives in which their remixed assem-
blages inspired the stories and became characters in the stories. The assembled
characters were comprised of their drawings of body components such as eyes,
neck, waist, and feet. As collaborating facilitators, we present how we generated
transcultural dialogues. Our new media pedagogy guided the creation of bioethic
narratives based on students conceptualizing their remix characters’ personality,
beliefs, and history. We discuss their audio-visual multimedia bioethic narratives
as examples of our new media pedagogy. Annually, for more than 15 years, we
have collaboratively developed new media transcultural dialogue pedagogy.

Keywords: Remix Aesthetics · Bioethic Narratives · Collaboration

1 Introduction to Facilitating Transcultural Dialogues

Each year since 2007, we, the co-authors1 of this essay, have facilitated arts-based tran-
scultural dialogues between students in our courses at Makerere University in Kampala,
Uganda and The Pennsylvania State University (Penn State) in the United States [1, 2].
Aswe plan and schedule the next transcultural dialoguewith newmedia (e.g., 360-degree
filming and editing, mixed reality, virtual worlds) critical reflections on our transcultural
dialogue new media pedagogy helps us refine goals and improve facilitation and stu-
dent motivation. While project themes have varied each year (e.g., house, place, idioms,
visual culture), underpinning our more than 15 years of annual collaborative teaching
projects are theories of intertextuality, transcultural, remix, feminism, indigeneity, and
more recently bioethics. In Fall 2022, we centered remix aesthetics and bioethics as

1 There is no first author as we each contributed to all stages of writing and rotate the order of
our names for each co-authored article.
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the theoretical lens to guide the making and discussion of art collaboratively created by
students in Uganda partnered with students in the United States. In this essay, we present
our new media pedagogy in facilitating remix exquisite bioethics transcultural dialogue.

Infused in our pedagogy is attention to multidirectional dialogue among participants
to learn about themselves and each other, to broaden ways of knowing, and disrupt
assumptions that marginalize and bring about inequities. The dialogues happen in mul-
timedia ways in which drawing, interpreting images, and imagination are integral. We
encourage students to expand their knowledge of local narratives and images into a
new world of interrelated ways of knowing by investigating each other’s systems of
knowledge. This leads to collaborative construction of knowledge and shared experi-
ences that influence the making of new worldviews. Students from the United States
have learned new perspectives about themselves and about Uganda from the students
based in Uganda; likewise, students from Uganda learned much about the United States
quite different from portrayals in movies, news, and other prevalent media. Many of the
small group dialogues were about real-life situations through the narratives of every-
day experiences. Further, through the making of art collaboratively, students from both
countries learn about each other as they reconstruct their worldviews.

By emphasizing collaboration and dialogue, as facilitators we demystify the artis-
tic genius narrative that separates art from life. Instead, from a transcultural dialogue
perspective, art becomes a communal engagement. In the local life of an Indigenous
Ugandan, art serves the purpose of mediating local forms of knowledge ranging from
divination to intellectual engagements often in the form of game-like cultural teaching of
literacy. These recreational forms are relatable to the collaborative play of the Surrealist
way of making art that brings community together [3]. Multidirectional engagements in
art making are important in the making of a just society since a multiplicity of voices is
present and heard.

Bioethics is pursuit of life well lived toward creating a socially just world. Principles
of bioethics include transparency, integrity, and respect for the rights and welfare of all
people.Bioethical questions ask:Howdo stories told,written, or expressed inmultimodal
forms by individuals and groups define and structure morals? [4]. What are the norma-
tive narratives pervasive today? Whose norms are reflected, whose are marginalized or
absent? What are some examples of counter-narratives that address interconnected sys-
tems of oppression? [5] How does place, placement, context, and juxtaposition impact
bioethic narratives?

1.1 Transcultural Dialogue Pedagogy

Transcultural dialogue in our project focuses on exploring bioethics as a lens that focuses
on contemporary visual culture as geo-cultural practices. We facilitate toward goals
of eroding assumptions, ignorance, and misunderstandings, and building rapport and
care about the wellbeing of each other. Pedagogical strategies of transcultural dialogue
consider positionality, community, voice, relationality, and reciprocal-reflexivity. The
dialogic process elicits micro-cultural views that are specific and unique yet are shared
within or are part of macro-cultural knowledge. The act of meaning-making frommicro-
cultural practices can sustain aswell as change themacro-cultural. Transcultural dialogue
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is conversational performative cultural critique, collaborative artmaking, and commen-
tary surrounding artworks by those involved in our transcultural dialogic projects [6].
As critical methodology, the purpose of transcultural dialogue is to promote “a reflexive
discourse constantly in search of an open-ended, subversive, multivoiced, participatory
epistemology” [7, p. x]. In order to develop a pedagogical process to engage reflexive
dialogue, the cultural knowledge and experiences of diverse students are validated in
the learning environment. In what follows, we describe how we facilitated transcultural
dialogic new media pedagogy in Fall 2022.

We begin with an overview of the process and project. Each student created an
image of a section of the body. The images were then shared, and students remixed and
assembled the drawings into characters for an online exhibition. Students from Uganda
and the U.S. then discussed and created stories together with the characters in response
to the following prompts.

1. Imagine the character in different places. How might the surroundings shape the
meaning of the character?

2. Give your character a personality, a tone of voice, and an attitude. Experiment with
speaking from the character’s perspective.What does the character know?What kinds
of adventures has it had? What is the character’s history? What does the character
believe?

3. Imagine a conversation between two or more characters. What would they say to
each other?

4. How would you feel being the character? How might it affect your body, thoughts,
or emotions? How might it affect your relationship with others?

5. Which drawing surprised you and why?

Through dialogue and reflexivity, students creatively explored their remix bioethic
narratives in a back-and-forth exchange using Zoom and WhatsApp as the platforms to
connect with each other. TheMakerere University students were introduced to the remix
bioethics project through an art history class taught by Kabiito. In Fall 2022, Ugandan
students considered remix aesthetics, narrative inquiry in bioethics, and exquisite engen-
dering to expand their knowledge of artistic theories. Kabiito’s art history course focused
on art that was made collaboratively as a counternarrative to the longstanding concept of
art by a ‘genius’ individual artist. A learning objective was to understand the function-
ality of group processes in collaborative artmaking. The students, as they contributed to
an ongoing artistic process, could revision a local narrative, the Nakayima story, they
have known from the past by reframing the narrative through collaborative art making.
The Nakayima story is well-known among Ugandans and is intriguing from a bioethical
standpoint with its geo-historical and cultural structuring that offered a viewpoint of how
to approach art making through a collaborative process.

1.2 Remix Aesthetics

A remix is a critical art practice in which cultural elements from pre-existing sources
are creatively reassembled to critique socially normalized beliefs about gender, race,
ableness, among other identity constructions and normative social narratives. Remix
aesthetics within the visual arts reveals “cultural-intertextuality” as “visual archives
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within a cultural space” [8, p. 179]. The original source is recognizable, yet the meaning
is changed by what is added before or after the source. “Remixed media succeed when
they show others something new; they fail when they are trite or derivative. … A remix
draws upon the work of others in order to do new work” [9, p. 82]. In our remix project,
the body is fragmented into artworks in which the fragments from the body context
become bioethical narratives and then are reassembled—offering new cultural tropes.
Emphasizing remix aesthetics has been a fruitful artistic approach for students to release
their drawing and allow it to be brought into another’s artwork. Remix is a process
of critical reworking of existing material making ‘participation’ a compelling aspect of
remix art [10]. Participation, in our project, occurs when all involved set the ground rules
to create a level ground (i.e., a level playing field of respect for each other) and seek to
disrupt the vertical power dynamics that are inherent in racism, sexism, and ableism.

New media digital technologies make the basic remix processes of cut and paste
more accessible, although hand-cut collage is a forerunner of the digital remix as artistic
expression [11]. Similar to culture, remix tools and intertextualities are never static but
rather the cut and paste technologies and their accessibility change, along with shifting
cultural references that become less familiar as new context-bound tropes arise [12].
Although the remix music genre originated in Jamaica in the 1960s, remix as an art form
has roots traceable as far back as the early 20th century with Dada, Conceptualism, and
Surrealism. The Surrealists’ exquisite corpse artistic game-like practice of each drawing
a portion of a human body on the same accordion-folded paper without seeing the prior
drawings collapses the notion of artist as genius and unfolds art as collaborative play in
producing the unexpected [13].

Intertextuality is an important component of remix culture, due to the recyclability
and appropriation of digitized visual, written, and audio texts [14]. This technologi-
cally enhanced ability to recycle texts offers multiple layers in remix productions to
interface at different levels of cultural complexity. Remix, a phenomenon of recycling
cultural material, functions as feedback loops to critique what has become normative
cultural texts [15]. In ever emerging cultural practices and age-old traditions of cultural
practices, culture is understood and carried forward with the recycling of texts. Remix
work can begin to dismantle canons of coloniality and restore Indigenous autonomy
from conquers’ and settlers’ enforced cultural practices such as art produced by an indi-
vidual creative genius whose visions are novel [16]. Instead, remix aesthetics values
intertextuality, which dismantles authority of texts in favor of plurality of meanings.

2 Drawing Bioethic Narratives

Bioethic visual narratives generated by students inUganda and theUnitedStates involved
students assigned a number that corresponded to a section of a body. The division of body
segments was based on the number of students. Using their number in the alphabetized
class roster, each did a drawing for that section of body so that lines in their drawing
extend off the top and bottom of the drawing as it would be connected to another’s
drawing. For example, if a student is listed as number 1 in the course roster, the student
would have the top of the head and forehead to draw, if #2 then the eyes, if #3 nose, #4
mouth, #5 neck, #6 shoulders and arms, #7 chest, #8waist, #9 pelvic and hips, #10 thighs,
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#11 knees and calves, #12 ankles and feet. Their drawings could be abstract, symbolic, or
metaphoric. The drawings were placed in a shared online folder to assemble as exquisite
bioethic narratives of the body. Both classes had access to the shared folder of drawings
to assemble into their remix. As part of the exhibitionwebsite, each teamwas responsible
for collaboratively developing a webpage to include a slide presentation of the images
froma student at PennState and theirUgandanpartner, a title, an audio/zoom recording of
dialogue about the individual work and assemblage, the duration of recording, keywords,
and a question for discussion.

Uganda’s Approach to Bioethic Narratives. Students in Kabiito’s course at Makerere
University were divided into groups to allow the formation of collaborative instances of
artmaking and to share knowledge they learned from the stories reiterated to them since
childhood. Kabiito introduced bioethics through the story of Nakayima.2 The image
is a geo-historical site located in Mubende on a hill with a big tree into which it is
believed Nakayima disappeared. This tree has been visited by people from all walks
of life. Nakayima is not portrayed as an evil spirit and all religions are accommodated
at the site. Nakimaya is a powerful feminist story about leadership and divination. The
Nakayima story brings both (ideological) feminist and (procedural) remix structures of
narrative and approaches to art making. Framed around a powerful character—Nakay-
ima—this historical narrative of gender and divination helped the students to develop
two lines of collaborative thought: students were mindful of maintaining the femininity

2 Here is the story of Nakayima: Legend has it that there was once a powerful Chwezi king
named Ndahura born of a woman named Nyamwezi and father named Isingoma. Ndahura was
believed to be a polite and kind king who did not discriminate among his subjects. The native
people asked the king to marry. He married a woman called Nalongo. She was as powerful as
the king. The king and queen were liked by the people for their good deeds. This led the people
to offer tithe of their crop harvests as a thanksgiving to the king. Ndahura later disappeared as
the Chwezi often did. They disappeared in trees, lakes, hills, rocks, and forests. The ancestors
were depressed because of the king’s disappearance, so they planted a tree in remembrance of
his good rule. After Nalongo ruled for a while, she asked the people to appoint another king
because there were a lot of cattle raids. The people appointed Kitaka brother to Ndahura as
the Kabaka (i.e., the local title for ‘king’).He came with a different style of rule; he had such
power that he knew whomever did wrong despite the distance between him and the people. He
punished people by sending them walumbe (disease) to kill them. This upset Nalongo since she
did not love Kitaka’s rule; this was not the way her husband ruled. She made sure she stood up
for the innocent people to prevent them from the harsh rule of Kabaka Kitaka. Whenever one
did wrong, she pleaded another punishment for them but the king did not listen.This led to less
population, the ancestors disappeared to different places in Rwanda, Tanzania, and Kenya. The
few that remained only offered gifts to Nalongo instead of the king. Kabaka Kitaka was angry;
he felt he was losing power due to Nalongo. He planned on killing her.When Nalongo knew she
was going to be sentenced to death, she ran to the present day Fort Portal and hid at “Amabere
ga Nyinamwiru” (i.e., Nyinamwiru’s breasts). Kiwanuka, one of the elders, later organized the
army to fetch Nalongo from Fort Portal to get back to the kingdom because of her good rule.
When she returned, she disappeared into the tree planted in remembrance of Kabaka Ndahura,
her husband. She started coming in dreams as a sign to help people. She often asked people to
pray from the tree and seek her aid. When rumor spread everyone in the kingdom came to the
tree to seek aid. This resulted into the name Nakayima meaning the “Savior.”.
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and feminist leadership characteristics of Nakayima throughout their artistic construc-
tions; and secondly, through the reconstruction of divination, students were compelled
by the collective action of worship and thanksgiving to work collaboratively.

The collaborative approach is quite significant in the way the students set up their
artwork and how they related to the other groups. Through worship and cultural norms,
pilgrims construct elaborate artforms that develop into vast artistic installations over
time. These artistic practices are evident at the Nakayima site, and they formed part
of the many constructions of Nakayima as a goddess and as a historical character. The
collaborative nature of the pilgrims in constructing the powerful character of Nakayima
through artmakingwas adapted by the students in building their collaborativeworks. The
iterations, methodologies, and technologies employed by the Ugandan students created
a new dimension to which the narrative of Nakayima, as a fable, was reconstructed. Each
student group constructed an artwork based on their reinterpretation of the Nakayima
narrative, which had been a story of sorcery and deception. It was a new revelation to
perceive Nakayima as a good spirit who welcomed every person to her fortress.

Set up as pilgrimages, the Ugandan student groups developed images and artwork
based on their interpretation of their trip to the Nakayima tree. The main aim was to
track and reconstruct the story of Nakayima based on the idea of feminism and remix
and how this could be translated in a visual way and then transformed into a visual phe-
nomenon—a counter narrative that erases the assumptions built around Nakayima based
on place and context.3 Thus, the students would ask the question: in which ways does
Nakayima become a remix structure and a feminist ideology rather than a local every-
day narrative construed as sorcery and witchcraft? Through a tour guide that retold the
story of Nakayima during the pilgrimage, students made recordings (video and audial),
drawings, sketches, acts, and choreographed reconstructions of the story into their own
interpretations. These were discussed further before embarking on any definitive form
or action among the group members. The students later analyzed the videos, audios,
drawings, acts, and reconstructions of their tale as narrative inquiries for their visual
interpretations as collaboratively created art installations. These visual interpretations
would form the basis for their group art making and actions.

Ugandan students created collaborative artworks as visual interpretations of the
Nakayima narrative. For example, the purpose of the 2022 artwork titled Bare Respect
(see Figs. 1, 2, and 3) involved people walking on the art in an interactive way through
removal of shoes,whichwere placed on the side of thewalkway, as ifwalking towards the
projection of theNakayima tree to show respect. The authors (MakabayiHerbert,Mugalu
Hakeem, Naginda Lydia Cindy, Namutosi Rebecca, Apio Caroline Sherry, Atekaniza
Nelson, Kalungi Edwin, Lubega Farouk, Luyimbazi Ibrahim, and Wantimba Swaibu,
2022) explained their art as follows:

3 Feminism, particularly ecofeminism, raises feminist bioethic questions with regards to gender
bias and power imbalances, and human rights and environmental crises [17]. Early works
revealed how capitalist domination hierarchies equated women with nature, and the patriarchal
view that both need to be controlled and subordinated by men [18, 19]. With a posthumanist
turn, ecofeminist bioethics rejects conceptions of ecofeminismbased on the beliefs of biological
determinism and essentialist naturalism and instead seeks to decenter human domination of
nature and work toward rights of nature [20–24].
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The title takes the inspiration from the fact that people have to walk “bare-foot”
as a sign of “respect” as it’s a taboo for one to approach the Nakayima tree with
their shoes on their feet. This project is an interactive art piece that even the viewer
can contribute. This is because the project gradually builds up as viewers take off
their shoes adding them along the aisle. This is a repetitive process that leaves the
artwork building and breaking down simultaneously. However, the main emphasis
of this artwork is to stress the taboo of not removing shoes while approaching
the Nakayima tree. The taboo applies for all groups of people from different
backgrounds, religions, and social status.

The students built a collection of images, videos, audio, and interview scripts with
which they drew inspiration about bare respect. From these materials, they developed
processes through which they were able to reconstruct the Nakayima narrative. They
bought a piece of white cloth, sixteen meters long, and lay it almost the whole length
of the gallery. They chose white as the color of the cloth to symbolize purity. On this
piece of white cloth, the students reconstructed the pathway to the Nakayima tree. Shoes,
both physical and implied, modelled out of clay, lay along the trajectory of the white
piece of cloth. Not only does Nakayima presuppose remix culture, Nakayima epitomizes
equity and bioethics. Ethical dilemmas—the do’s and don’ts that apply to everyone—in
Nakiyama narratives address taboos from a feminist equity lens. Kabiito emphasized
that the purpose of the Ugandan students’ collaborative art was to develop equitable
perspectives based in the bioethics of the Nakayima narrative.

Fig. 1. Bare Respect portrays one of the most significant taboos at the Nakayima tree in that
pilgrims should remove their shoes to access the grounds and most especially the main room
where Nakayima is said to have disappeared.

InRoomsofMystery, theUgandan students based their interpretationon thebelief that
goddess Nakayima is a mediator between the gods and the people. This is symbolically
depicted in their artwork (see Figs. 4 and 5). They placed the calabash in the center of



Remix Exquisite Bioethics Transcultural Dialogues 207

Fig. 2. A student walks on the run-way piece of cloth. Shoes are placed on the side of the white
runway as symbol of respect. This artwork is dynamic as it develops with the continued traffic on
the “runway.”

the main room of the gallery right below the light (the light standing in for Nakayima)
to show that the source of power and connection is drawn from the goddess Nakayima.
The light symbolizes the goddess Nakayima, yet the calabash symbolizes the nine rooms
surrounding the Nakayima tree. The shields, on the other hand, represent the protection
offered by the Kiganda god of war, Kiwanuka. The shields surround the tree to protect
from all evil-hearted people thatmightwant to deface the tree or cut it down and represent
the intercessory protection given by Maama Nakayima toward her believers and the
innocent but accused. Notable too, the shields symbolize how African traditions, norms,
and beliefs are not taught to other societies, but have been preserved and maintained
among peoplewith a common ancestry. There are also significant representations derived
from shapes such as the circle, rectangle, and triangle. Circles represent the gathering
and unity that is created by the faith. Many people come to the Nakayima tree to get
psychological, spiritual, and physical alignment and refreshment. Triangles symbolize
strength. The triangle, being the strongest shape and form, is associated with the goddess
Nakayima since she is the highest being known by her believers; she is their source of
strength. Lines suggest service to the goddess Nakayima that are performed by people
upon dreaming or receiving visions of instructions to perform the required tasks.

Maama Nakayima was a woman who is believed to have disappeared into a tree in
Mubende district and currently the tree is known as “Omuti gwa Maama Nakayima”.
Ugandan students created an haute couture dress as a representation of Maama Nakay-
ima’s femininity, showing both a modern and traditional representation of “Omuti gwa
Maama Nakayima” (see Fig. 6). An haute couture is the creation of exclusive custom fit-
ted high-end fashion design that is constructed by hand from start to finish. The ideology
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Fig. 3. Bare Respect (2022), an art installation, is composed of fabric and traditional artifacts,
grass, and shoes. The installation art is 16 × 0.5 m.

of feminism (e.g., women’s equal rights) is intended in their representation: although the
students decided to create a dress to show her femininity as well. At the base of the dress
students made it look like the roots of the actual tree while depicting the nine rooms at the
tree. The nine rooms represent the ninety-nine gods that carried out different purposes.
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Fig. 4. MakerereUniversity art students createdRooms ofMystery (2022) usingmetal, barkcloth,
bulbs, and gourds.

Maama Nakayima, being a female and a mother, was honored by the Ugandan students
for being a selfless provider.

The Ugandan student group (Namirembe Mary Josephine, Nadunga Cynthia,
Namuddu Sylvia, Mirembe Faith, Nampeera Tracy Christine, Nanvuma Esther, Ageno
Naome, Namulema Anita, and Nassuuna Mariam) added both contemporary (i.e.,
imported fabrics) and traditional (i.e., Kikooyi, the striped piece of apparel juxtaposed
with plain white cloth, and other cultural paraphernalia) materials to symbolize the good
side ofMaamaNakayima instead of the negative views typically espoused by people that
do not believe in the Nakayima spirit. Followers of Nakayima, treat her like a goddess,
who brought only good hence the majestic yet traditional appearance. The sculptural
installation depicts some of what she bestows to her believers and devotees such as jobs,
marriage, love, success, health, among other qualities of life, which are symbolized on
the sleeve extension. The crown on her head and the back of the dress have leaves and
branches that represent the tree and nature. The head wrap is to show the mixture of
different religions since all religions are welcomed at the shrine. The mask is placed
on her face as a camouflage since nobody knows her true facial identity. The different
fabrics are those worn by the different people present at the tree. The base of the dress
which is in the form of roots holds different artifacts that are important to the culture and
the people visiting the site. Lastly, the grass on the ground with shoes at the edge shows
that the tree area is a holy ground and shoes should be removed before stepping on the
grass. The group also performed a short skit, SEEK AND YOU SHALL FIND, which
incorporated many of the fascinating stories they learned in the midst of their research
and exploration of the culture at Nakayima tree in Mubende (see Fig. 7). Additionally,
they also acted as pilgrims going to Nakayima to pray for different needs in hopes of
receiving them and then later returned to give thanks to her with offerings after receiving
what they wanted.
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Fig. 5. The Rooms of Mystery (2022) close-up shows the shields with circles, triangles, and lines.
The installation is made from metal, barkcloth, bulbs, and gourds.

From these three art installations by Ugandan students, the character of Nakayima
emerged as a feminist. Further, Kabiito introduced bioethics with the framing of Nakay-
ima as an equitable character. The students considered themselves pilgrims with needs
and desires that Maama Nakayima would help to resolve. This would place them at
the center of a new frame of mind with which to approach and develop the character
of Nakayima. They were then required to construct a character based on their inter-
pretation of Nakayima. Their interpretation would form the basis for construction of
an artwork using forms and meanings derived from their expedition. This collaborative
knowledge was later transferred to defining different body parts as a larger construction
of the Nakayima tree. Each group focused on a segment of the Nakayima tree and col-
laboratively created works also exhibited in the Makerere Art Gallery as an “exquisite
corpse.” Students also digitally shared their artworks, as sections of Nakayima tree, with
students in Keifer-Boyd’s class at Penn State University.
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Fig. 6. Students in Makerere University’s Bachelor of Industrial and Fine Arts created this haute
couture artwork, Obulungi Bwa Maama Nakayima (The Beauty of Maama Nakayima) in 2022.

U.S. Approach to Bioethic Narratives. Keifer-Boyd in the United States introduced
bioethics through an activity in which students drew bioethic glasses, first the frames
and then bioethical concerns for lenses. Students were able to reflect on bioethical issues
important to themas theydrewanddesigned a pair of glasses, likeworn to improvevision,
or protect eyes (from the sun or dust), or to look “cool.” Students shared their drawings
as a bioethics lens and then Keifer-Boyd asked that students in her class bring a bioethics
perspective into their drawing of a body segment assigned according to how their name
was in the alphabetized roster of students, so the first on the list had the top of the head,
next had the eyes, another the nose, and so on until the last in the list had feet assigned
to draw. For example, how a bioethical lens both influenced what was drawn and how
the drawing was interpreted, is conveyed in Riley Cullen’s description of his drawing of
eyes (see Fig. 8). He stated that the eyes see the world, and the world can see emotions
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Fig. 7. One of the students that created this artwork models their haute couture to display the
messages about the good deeds of Maama Nakayima.

of the person by looking into their eyes. He shared a story about rude behavior involving
a shopping cart and questioned the morals of a person who does malicious acts when
thinking they are not being watched, instead of in essence being a caring person.

Fig. 8. Riley Cullen’s drawing of eyes watching and being watched.
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Another example of a bioethics visual narrative is Teghan McIntrye’s drawing “Flu-
idity of the Chest” (see Fig. 9), which concerns how society defines and confines gender
as a binary construction ofwhatmen’s andwomen’s chest should look like. She describes
that her drawing of a chest raises the bioethical issue of gender fluidity and how in the
medical field there is much discrimination about sexuality and gender, and an increasing
socio-political control of the body in the United States and Uganda.

Fig. 9. Teghan McIntyre used markers to draw the chest. Her drawing is one of the elements
shared for a bioethics remix of the body.

2.1 Teams Imagine Their Assembled “Remix” Characters’ Personality, Beliefs,
and History

After the Ugandan and U.S. students created drawings of the body section assigned
to them, as facilitators we made sure they uploaded their drawings to a shared online
space and labeled the digital file with a number and the name of the body segment. We
set up a folder for each class so students could select from each set of body drawings
to assemble their character using an image application of their choice to create their
remixed assemblage of a character that would be in a story they would collaboratively
create.

Students in Keifer-Boyd’s class presented their drawings from bioethics perspectives
in-person in class and Zoom recorded their presentation as well as the discussion that
followed facilitated by Keifer-Boyd. They edited their recording to capture the essence
of a bioethics narrative and included the audio and drawing on their page of the exhibition
website. Since the pandemic, the use of Zoom has become familiar and even when all
are present in class, rather than move to a podium to present, students sit around a large
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seminar table and no matter where a student sits, they can join the class Zoom link and
present their work from their laptop on the larger monitor in the room via Zoom screen
sharing.

We organized teams comprised of one or two students from Penn State (as there were
more students in the new media course than in the Makerere University course) and a
student from Makerere University. We asked the teams to schedule times to meet and
record the bioethic narratives of their body segment drawing. The recordings were also
included on the team’s page of the exhibition website. Students could listen to the audio
recordings by the artist in discussion of their work in the process of selecting drawings
to assemble into a character.

Once each student in both theMakerere and Penn State courses had a remix character,
the Penn State student team member added to their team’s webpage using a template
Keifer-Boyd had set up with a slider for images and audio-track sections; and a text
box to add title, team members’ names, keywords, and a question in relation to their
bioethics audio-visual narratives (see Fig. 10). The teams scheduled one to three Zoom
meetings to record theMakerere student discussion of their body segment drawing. Next,
each team member contributed to the development of their remix characters in terms
of imagining the characters’ personality, history, and beliefs from its visual features
and bioethics intent as previously recorded, and finally with shared constructions of the
remix characters’ personality, history, and beliefs, they recorded a story they generated
together. As they met to Zoom record, they could screenshare and look closely at the
body segment drawings and their remix characters.

2.2 Teams Imagine Place, Time, Action of Characters, and Create a Story

When schedules did not allow time to meet for Zoom recordings, which was a challenge
to find given the time zone difference of seven hours and different holiday schedules. The
Ugandan teammember sent text responses to include in the image slider or elsewhere on
the team’s webpage as part of the exhibition website. In what follows are three examples
of the process of teams co-creating bioethic narratives.

Teghan McIntyre from Penn State and Claire Nakaddu from Makerere University,
as a transcultural team, found time to meet and record their dialogue via Zoom [25].
Claire’s drawing of a sad face with tear looks directly at the viewer and wears a mask
of a bashful smile covering half of the sad face. The face with mask has Medusa-like
hair of snakes and a dragon ferocious face with sharp fangs suggesting power to petrify
viewers. In discussion of her remix character’s personality that includes Claire’s drawing
of a head, Claire describes that in the Baganda culture, one should not cry unless there
is good reason. If one cries without reason, Claire explains, it is like you want everyone
in your family to die. Teghan stated that she agrees with Claire that both of their remix
characters appear to be strong with two sides to themselves, and perhaps came from
a place where they needed to have strength as well as be able to shield and protect
themselves. Teghan speculates that both their characters are from ancient histories and
is reminded of images she has seen in art history texts. Further, she suggests that their
remix characters might be like them with personalities that are versatile, some days sad,
other days happy, or sad on the inside yet show a happy person on the outside. Maybe,
she posits, their remix characters, and their selves, believe in being strong for others.
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Fig. 10. A screenshot of one team’s webpage for the online exhibition shows one of the images
of a remix character by a team member, as well as the audio-tracks for each in the team’s audio
description of their drawing of a body section (e.g., chest by Teghan McIntyre and head by Claire
Nakaddua), an audio-track for their recording of character development, and an audio-track for
their co-created story involving their remix characters. Under the four audio-tracks the students
included their names, keywords, and a question to engage viewers.
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Their story begins with where their remix characters came from, which they decided
was from an ancient tree. They emerged as tiny organisms that began to grow from their
feet up suggested by the roots that entangle their feet and legs. Their lives were not easy,
but they were important people because they were rulers of kingdoms. The kingdoms
waited a long time for these leaders as they knew they would be slowly growing out of a
tree. However, when they did fully develop, they were more powerful than the people of
the kingdom imagined they would be. The leaders warn the people if they have anything
that disturbs them, they should stand strong rooted in their power. The remix characters’
achievements and successes are all rooted in where they came from, which enabled them
to know the people (read their minds) and to lead the kingdoms to success. The bioethics
type question they pose on their webpage is: How does your place of origin influence
who you are?

The transcultural team comprised of Jessica Wilde and Makenna Sterling from Penn
State andWanyamaBoniface fromMakerere University posted statements and questions
on their exhibition page as well as recorded their meeting together discussing their
drawings from bioethical perspectives, their remix assembled characters, and a story
with the characters. The team asked: Have you ever met someone that is two-faced who
smiles while hiding secrets from you? Boniface responds that some men believe women
are snakes, they can change all the time. Jessica adds a visible glow surrounding her
remix character to challenge the assumption that women are snakes. She further adds
light to the characters hands to suggest a superhero (see Fig. 11). Working to develop
a bioethics narrative with their remix characters, they emphasized, as did several of the
other groups, a two-faced character. However, each group had different interpretations
and versions of the two-faced character given each remix incorporated different drawings
of body segments. This team discussed that one face is smiling at the viewer and another
is thinking otherwise. With the mask, the character is not sure whether she wants to be a
villain or superhero. The assembled remix character’s bioethical choice is between being
good or evil [26]. The team also asked: “Do you abide by socio-cultural expectations for
use of right or left hands for certain activities?” In Uganda, hands are used for particular
activities, especially the right hand is usually used for domestic activities. It would
actually be strange for one to greet with the left hand, even in the United States, just
as it is in Uganda where the right hand is used in many cultural activities as normative.
Indeed, the drawing portrays a left hand that would be turned back to the right hand, lest
it becomes a curse in African tradition.

Alien Remix Character Goes to Earth, is the title of the collaboratively created story
by Kisakye Damawe Eve from Makerere University and Samantha Reilly and Kelsey
Over from Penn State in Fall 2022 [27]. Their story involves two characters, a male alien
whose parents brought him to Earth and a two-faced youngwoman. Kelsey described the
exposed ribs of the character in their story, possibly from starvation or malnutrition, is a
reason that he is ridiculed at school because he looked different. Samantha described the
hip of a mermaid tail that disappears into the ocean. Damawe stated that her drawing of
a chest both front view and side view had no story. Because the remixed body appeared
disjointed and yet connected in random ways, Damawe felt the character looked like it
was out of thisworld. As they shaped their story from a close read of the remix characters,
they conceptualized a talkative alien with mouth open that could live under the sea. The
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Fig. 11. The digitally created remix by Jessica Wilde (2022) is comprised of drawings from
students at Penn State in the U.S. and Makerere University in Uganda.

two-faced woman character they perceived was shy, wearing a mask that covers the face.
They speculated the character could be a queen with a good and bad side. Each in the
team of three students contributed, in a remix style of character and story development,
to raise bioethical issues of alienation, homelessness, and conditions that might make
a person both good and evil. The discussion demonstrates how the remix new media
collaborative art process generated multifaceted ideas, yet the group seemed to agree
with each other’s portrayal and were inclusive of all the ideas. In the end, they asked
how could the classroom be more inclusive?

3 Exhibition

The exhibition [18] with stories collaboratively created involving remix characters by
students in the United States and Uganda motivated transcultural dialogue with new
media. Holding an opening event for the exhibition of the Remix Exquisite Bioethics
Transcultural Dialogue project required scheduling when both classes could attend, col-
laboratively creating a poster to announce the opening of the exhibition, and completing
all work for the exhibition.

Due to a seven-hour timedifference, itwas challenging tofind a time for all students to
meet viaZoom for the online opening of the exhibition. Students in theUnitedStateswere
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scheduled to attend Keifer-Boyd’s class sessions in the evening, which was the middle of
the night for Ugandan students. During the day U.S. students had other classes and work
schedules. Likewise, it was difficult to have the students at Makerere University attend
via Zoom when scheduled late in their day as some live off-campus without Internet
access. The seven-hour difference was overcome with use of social media platforms,
such as Whatsapp, which does not require synchronistic meeting. However, we have
discovered in prior transcultural dialogue projects that the live real-time sessions are
rewarding for students in Uganda and the United States as they seem to appreciate
interacting in a classroomsituationwhere both facilitators are present even thoughonline.
Nevertheless, coordinating everybody to be present at the same time is a difficult task.
Many times, we have had students not able to join due to the time difference. Therefore,
we record the meetings for review by those unable to attend and students have been
able to communicate asynchronistically through other means such as WhatsApp, email,
blogs, and Google Drive. However, as facilitators, we met periodically via Zoom to
coordinate and collaborate with the transcultural dialogue new media project.

Kabiito’s group concluded the project by holding a local exhibition and an online
exhibition. TheNakayima pilgrimage amounted to an exhibition of 12 collaborativemul-
timedia artworks that was shown at the Makerere Art Gallery. The students expressed an
upbeat attitude as did the facilitator. The exquisite bioethics remix characters and stories
culminated into an online exhibition with the Penn State students. In both instances,
the ideas of collaboration and remix were well-received by the students. Through these
collaborative works, students have expanded their knowledge of how their counterparts
conducted narrative inquiry of bioethics in their remix art.

For the Penn State students, the opening of the online exhibition, while scheduled at
noon on a Fridaywith someUgandan students conveying that they could attend, none did.
Although disappointing to not have their team member present, the Penn State students
presented their work to each other, listened to the recorded presentations of Ugandan
students, and provided a link to a recording of the opening event to their collaborators.
Moreover, the exhibition is available to visit beyond the opening and for many years
ahead. Having an exhibition and opening event brought excitement and commitment to
the project.

One Penn State class session was devoted to collaboratively creating a poster to
announce the exhibition opening event (see Fig. 12). Working together around the sem-
inar table, each student volunteered for a task that drew upon their strengths such as
writing about the exhibition, gathering the remix characters, designing the title, finding
a police lineup height measuring wall chart, and assembling the parts together. Perhaps
the remix process throughout the semester brought a sense of comfort and joy in working
together toward a shared goal. There was laughter and appreciation expressed for each
other during the poster making class session.

To conclude the exhibition, and this essay, we invite readers to visit the exhibition and
leave comments on the exhibition blog responding to the prompt: What ethical concerns
are raised in the bioethic narratives in this exhibition? [28].Aconversational performative
recording is linked on the discussion board, which is a form of cultural critique in that
more than one perspective is included, often as counterpoints, and readers are invited to
participate in the dialogue.
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Fig. 12. The Penn State student co-created poster to announce their exhibition was a play on a
popular 1995 film, The Usual Suspects, nominated for two Academy Awards.

References

1. Keifer-Boyd, K., Kabiito, R.: Uganda-US creative collaborations in media arts. In: Knochel,
A.D., Sahara, O. (eds.) Global Media Arts Education: Mapping Global Perspectives of
Media Art Education, pp. 267–283. Springer, Cham (2023). https://doi.org/10.1007/978-3-
031-05476-1_16

2. Kabiito, R., Liao, C., Motter, J., Keifer-Boyd, K.: Transcultural dialogue mashup. J. Inter-
act. Technol. Pedagogy 6 (2014). http://jitp.commons.gc.cuny.edu/transcultural-dialogue-
mashup/

3. Kochhar-Lindgren, K.: Towards a communal body of art: the exquisite corpse and Augusto
Boal’s theatre. Angelaki J. Theor. Humanit. 7(1), 217–226 (2002)

4. Gotlib, A.: Feminist ethics and narrative ethics. In: The Internet Encyclopedia of Philosophy
(2022)

5. Keifer-Boyd, K.: Feminist counter-narratives in visual culture. Vis. Cult. Gender 17, 1–5
(2022)

6. Keifer-Boyd, K.: Transcultural dialogues. Revista Gearte 5(3), 439–448 (2018)
7. Denzin,N., Lincoln,Y.:HandbookofCritical and IndigenousMethodologies. Sage, Thousand

Oaks (2008)

https://doi.org/10.1007/978-3-031-05476-1_16
http://jitp.commons.gc.cuny.edu/transcultural-dialogue-mashup/


220 R. Kabiito and K. Keifer-Boyd

8. Thomas, T.: Race and remix: the aesthetics of race in the visual and performing arts. In: Navas,
E., Gallagher, O., Burrough, X. (eds.) Routledge Companion to Remix Studies, pp. 179–191.
Routledge, New York (2015)

9. Lessing, L.: REMIX:MakingArt andCommerce Thrive in theHybrid Economy. The Penguin
Press, London (2008)

10. Ibid
11. Keifer-Boyd, K., Liao, C.: Feminism. In: Navas, E., Gallagher, O., Burrough, X. (eds.)

Keywords in Remix Studies, pp. 147–157. Taylor & Francis/Routledge, New York (2018)
12. Paatela-Nieminen,M.,Keifer-Boyd,K.: Transcultural intra-action. In:Kallio-Tavin,M., Pulli-

nen, J. (eds.) Conversations on Finnish Art Education, pp. 304–317. Aalto ARTS Books,
Helsinki (2015)

13. Laxton, S.: Surrealism at Play. Duke University Press, Durham (2019)
14. Navas, E., Gallagher, O., Burrough, X. (eds.): Routledge Companion to Remix Studies.

Routledge, New York (2015)
15. Keifer-Boyd, K.: Immersive feminist remix: an affect dissonance methodology. In: Navas, E.,

Gallagher, O., Burrough, X. (eds.) The Routledge Handbook of Remix Studies and Digital
Humanities, pp. 80–94. Routledge, New York (2021)

16. Russell, B.: Appropriation is activism. In: Navas, E., Gallagher, O., Burrough, X. (eds.)
Routledge Companion to Remix Studies, pp. 217–223. Routledge, New York (2015)

17. Ryder, S.S.: A bridge to challenging environmental inequality: intersectionality, environmen-
tal justice, and disaster vulnerability. Soc. Thought Res. 34, 8–115 (2017)

18. Nelson, H.L.: Feminist bioethics: where we’ve been, where we’re going. Metaphilosophy
31(5), 492–508 (2000)

19. Plumwood, V.: Feminism and ecofeminism: Beyond the dualistic assumptions of women,
men and nature. Ecologist 22(1), 8–13 (1992)

20. Cuomo, C.J.: Feminism and Ecological Communities: An Ethic of Flourishing. Routledge
(1998)

21. Estévez-Saá,M., Lorenzo-Modia,M.J.: The ethics and aesthetics of eco-caring: contemporary
debates on ecofeminism(s). Women’s Stud. 47(2), 123–146 (2018)

22. Foster, E.: Ecofeminism revisited: critical insights on contemporary environmental gover-
nance. Fem. Theory 22(2), 190–205 (2021)

23. Gaard, G.: Ecofeminism revisited: Rejecting essentialism and re-placing species in a material
feminist environmentalism. Fem. Form. 23(2), 26–53 (2011)

24. Kheel, M.: Nature Ethics: An Ecofeminist Perspective. Rowman & Littlefield (2008)
25. McIntyre, T., Nakaddu, C.: Rooted in power (2022). https://sites.psu.edu/uganda/prompts/teg

han/. Accessed 9 June 2023
26. Kisakye, D.E., Reilly, S., Over, K.: Alien remix character goes to Earth (2022). https://sites.

psu.edu/uganda/prompts/kelsey/. Accessed 7 June 2023
27. Remix exquisite bioethics transcultural dialogue exhibition (2022). https://sites.psu.edu/uga

nda/. Accessed 7 June 2023
28. Remix exquisite bioethics transcultural dialogue exhibition discussion board (2022). https://

sites.psu.edu/uganda/2022/12/02/stories/#comments. Accessed 9 June 2023

https://sites.psu.edu/uganda/prompts/teghan/
https://sites.psu.edu/uganda/prompts/kelsey/
https://sites.psu.edu/uganda/
https://sites.psu.edu/uganda/2022/12/02/stories/#comments


Using Web Analytics Methods to Design Open
Web-Based University Courses: Case Study
on Creative Work with Information Course

Michal Černý(B)
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Abstract. Hypertext-based or web-based courses are a specific category of e-
learning courses forwhich students do not have to register anywhere. For the actual
operation, content management systems (CRM systems) are used to structure the
content graphically and efficiently,work quicklywith the universal design concept,
or ensure responsive course design. While with conventional e-learning platforms
or MOOC course tools, content creators can work with relatively well-structured
data from their analytical tools and rely on standard web analytics methods. The
study analyses the use of Google Analytics for the design of web-based courses
using the example of one hypertext course (Creative Information Work). The
study answers questions about how web analytics metrics can be used to design
course content and format and to support the search for appropriate synchronous
educational supplements. The study highlights the variability of each category
and the potential of Google Analytics to serve as a tool for a design approach to
developing educational objects of this kind.

Keywords: web-based courses · OER · Google Analytics · Learning analytics ·
hypertext textbooks · design process

1 Introduction

Web-based courses are a specific form of e-learning. Andreson [1] sees them as an
evolutionary form of educational content that continues the text, which is understood in
a new and more profound way. Thurmond [2] discusses the web becoming a primary
asynchronous learning site. McKimm et al. [3] point out that when using web-based
courses, learners can access a vast amount of additional information through hypertext,
fundamentally transforming the whole nature of learning [4]. Hodges [5] arguments out
that such courses require different competencies and skills than regular study. Brown
[6] points out in his study that web-based courses can be more easily designed to meet
the needs of learners and educators because they allow for a differentiated approach to
learning content. Although some authors understand the concept of web-based courses
to include courses in tools such as Zoom [7], our idea will more closely follow what
is sometimes referred to as hypertextbooks [8–10]. The referenced authors see these as
a standard form of university educational content that must be created, designed and
evaluated in a specific way [11, 12].
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The methodological approaches we analyse are specific in that we systematically
work with open courses [13]. The availability of online educational content allows us to
adapt the content to a known target audience [14, 15] and amore comprehensive range of
random visitors. Thus, principles describing the appropriate design of learning objects
based on micro-learning [16, 17] or nano-learning [18, 19] enter the design process of
the whole course. When we work in the text with the concept of “learner”, we mean
every site user, as we cannot differentiate between them.

Standard tools for working with learning analytics [20–22] rely on students logging
into a particular system and their authorisation and authentication data, forming a basic
structure that allows for linking data about a specific user’s behaviour into a single
entity. In this way, a reasonably comprehensive picture can be obtained of why students
fail courses [23] or how they interact with interactive elements [24, 25]. In the case of
web-based coursework, we have no such information, and standard learning analytics
practices must be re-evaluated. Consistent data on student behaviour is relatively scarce,
which leads to the need to choose other means of analysing learning behaviour.

Essentially, web analytics tools are the only tools to work with data on student
interaction with course websites. Their use for many standard commercial situations is
well described in the literature [26, 27]. Still, using Google Analytics in education is
relatively limited and often associated with their implementation in MOOCs [28, 29].
However, this implies an entirely different situation, or wemay see their use inmarketing
educational activities [30].

Mc Guckin & Crowley [31] were among the first to develop the concept of using
Google Analytics for website-based courses. Moissa et al. [32] have published their
analytics solution, an approach that may seem suitable in the context of European (and
from 2022 onwards, Czech) policies related to cookie bars. According to the current
European legislation, using Google Analytics with user approval on the website is only
possible. In the case of our courses, it constitutes a drop ofmore than half of the visitors in
visible data. Luo et al. [33] offer the first systematic use ofGoogleAnalytics, and inmany
ways, we will build on this study, however trivial its practical empirical conclusions.
Romanowski and Konak [34] consider web analytics a relevant, albeit interpretation-
intensive, tool for studying user behaviour.

This study will describe the metrics and concepts associated with web analytics tools
that can be applied to open web or hypertext courses concerning their design. We will
be interested in what tools and metrics can be followed to create a course that is of high
quality and whose design is based on available data. As we follow the general design
process [35] for web-based courses, we will illustrate each metric with some of the
data we have been able to collect during the development of such courses. Their role
will be illustrative, and our goal will not be to analyse specific data but to develop a
methodological approach.

2 Methodology

We will use data from a web-based “Information Work Course” course. The course
is offered at the university as a required elective or elective course, is fully distance
learning, and makes full use of the essential characteristics of a web-based course -
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it works with a variety of media, individual texts are hyperlinked and linked to other
materials, and students complete assignments and tests (once every 14) as part of their
study, but the study is primarily asynchronous. The course is built on the Umbraco
content management system, corresponding to the university’s unified CRM system.
Assignments and tests are implemented in the university’s proprietary system.

The course is designed as an open course; it is free to follow and can be accessed
from the website https://kisk.phil.muni.cz/kreativita. Google Analytics 3 was used for
data collection, which can be considered a standard in this field. The main disadvantage
of this tool is the need to transfer data to Google, which complicates the work with
analytics cookies. The estimated losses of between 50–60% are also reflected in the data
presented in Table 1. Since we have data from the beginning of 2021, we will focus our
analysis on data for the last three years (2021–2023). If we talk about the total amount
of data (without distinguishing the years), we can say that the sample size corresponds
to 20 789 users and 101 994 course pages viewed (Fig. 1). Thus, we have relatively large
data collected over a time scale of three years. In this respect, the data and our findings
are unique.

The numbers of students are shown by the years weworkedwith them in Table 1. The
discrepancy between the data for 2021 and 2022 is due to the national implementation
of the European Directive on protecting users’ data, which means that students must
agree in the cookie bar to use cookies. The look and feel of the website have undergone
a graphical redesign (from 2021 to 2022), but the website’s structure, the number of
pages and the content (apart from minor updates) have remained the same.

Table 1. Data fromGoogleAnalytics andUniversity InformationSystem for 2021–2023.Data are
for the first month of study (always February 20 - March 20). The number of students corresponds
to the number of university students enrolled in the course.

Year Number of
students

All users Without immediate abandonment

Users of Pages per 1
session

Session
duration

Users of Pages per 1
session

Session
duration

2021 63 1823 3,09 3:58 445 7,21 11:49

2022 90 676 4,62 6:44 240 8,51 13:58

2023 134 748 4,42 5:58 298 7,61 12:11

Table 1 proves two data types from Google Analytics - all and no immediate aban-
donment. The second category shows (with some degree of imprecision) the behaviour
of those who study the course. In the first group, we must include users who visit the
site for one specific topic or information. Both groups of users are methodologically
valuable to us.

In formulating the research questions, it was worked primarily with inspiration from
the studies of Luo et al. [33] and Romanowski and Konak [34]. Combined with the data
we had available from Google Analytics, the following three research questions were
formulated.

https://kisk.phil.muni.cz/kreativita
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Fig. 1. Weekly course user numbers between 1 January 2021 and 19 April 2023. The decrease
between 2021 and 2022 is due to a change in the acceptance of cookies and tracking codes.
However, it is realistically associated with the increased number of courses students.

1. What data can be used to design course content?
2. What data can be used for the look and feel of the course?
3. What data can be used to support learning in the course further?

The results section is structured according to these three questions.

2.1 Limits and Ethics of Research

The fundamental limitations of our research are related to the instrument itself or instead
to the combination of the instrument and European and Czech regulatory standards. The
user must explicitly allow cookies to work with the data. In other websites operated by
the university, this means a drop in data of about half, which reduces representative-
ness (specific user demographics are more likely to agree than others) and the overall
explanatory power of the data. At the same time, the bar does not address a significant
part of the problems associated with GDPR.

This limit is evident when comparing Fig. 1 and Table 1 - although the number
of students more than doubles between 2021–2023 (213%), the number of measured
Google Analytics users is only 67%. This difference may be significant in identifying
selected trends, but the data collected over a long time is sufficient for the actual course
design. The data allows the parameters discussed (Results section) to be monitored with
the knowledge that they may be burdened with systematic error. On the other hand, we
are still working with at least a third of the users, which creates sufficient data support
for most educational design activities.

Therefore, the university plans to gradually migrate the Matomo analytical tool
running on local servers, but this does not mean our research conclusions are irrelevant.
Working with their simple transfer will be challenging and methodologically trivial. The
university environment is one of many that are gradually moving away from working
with Google Analytics or supplementing it with other tools.

The data from our research can thus be adjusted (in future) by the correction offered
by data collection in local tools (Matomo). It is impossible to estimate the error rate
precisely - we know that we measure between a third and half of the users, but the
specific selection function of this selection is unknown. Methodologically, however,
Matomo and Google Analytics can follow identical approaches.

Another limitation is the issue of data reliability - for example, if users use a VPN,
they can influence the geolocation data. Our research data shows that users use a variety
of locations or connections with dynamic IP addresses to access the course, whichmakes
it difficult to build models of individual user behaviour.
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Regarding research ethics, we are working with a technical solution (it is impossible
to operate data collection without cookie approval). All data is fully anonymised, and
linking it to specific users is impossible. Thismeans thatGoogleAnalytics can effectively
work with course design rather than a specific user or model their behaviour.

3 Results

The results of the study will be structured through individual research questions. The
chapter’s structure corresponds to the study’s aim - to illustrate ways to use web analytics
tools to work with web-based course design using specific data. While we will present
parameters that are relevant for medium-sized courses, such as our test course “Creative
Information Work”, it is clear that for significantly more minor courses, it would be
necessary to choose different metrics and tools and that for courses, on the contrary, that
have more users (students), it would be possible to work more with tools such as A/B
testing or more careful analysis of individual segments of interest for which we do not
have - given the size of the course - sufficient data.

3.1 Data Can be Used for Course Content Design

The first metric offered for content analysis is time spent on a particular page. If the
individual pages were balanced in terms of content (number of videos, length of texts,
etc.), it would be possible to compare the time users spend on them. Our previous results
suggest that, given these conditions, time correlates relatively strongly with student
success on tests. Given thatwe do not have a sufficiently homogeneous course (individual
topics vary in length, some contain videos, and others do not), we can orient the content
in terms of the number of visits to each topic - those with a high number of visits will be
more attractive than those with fewer. However, we have to be cautious in analysing the
results. As the semester progresses, the number of users who study the course decreases
(dropout, decreasing motivation), and the question for designers is how to set the time
window appropriately. Some content pages may engage in the long term, others only if
the student attends the course. The situation is illustrated in Table 2, which again takes
data from the first month of the semester, i.e. from February 20 to March 20.

Table 2. The table shows the percentages of traffic from the total site traffic. The five monitored
sites are selected based on 2023 and its five most visited content sites.

Topic/year 2023 2022 2021

How to create mind maps 4,98 4,26 17,34

What is this teaching 4,31 3,33 3,01

Creativity 3,75 4,33 3,42

Continuous learning 3,52 3,22 2,61

Drill 3,47 3,58 2,51
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To make it easier to compare courses, we work with percentages of total traffic in
Table 2. Interpreting the data is not trivial. For example, the enormously high traffic to
“How to create mind maps” in 2021 is since an external source (a Google Classroom
course from an unknown institution) linked directly to the page. Still, this overview
provides interesting data, especially if we can look away from individual years and the
traffic in a longer-term perspective (1/1/2021–19/4/2023), as shown in Table 3.

Table 3. Characteristics of the most visited content pages in the course between 1/1/2021 and
4/19/2023. In the context of other data, the table shows the attractiveness of practical, creative
techniques and practices well known to the public.

Topic/year View Display in % Average time on
page

Percentage of
departures

How to create mind
maps

15847 15,57 3:48 78,88

RWCT 3414 3,36 1:47 54,66

Creative diary 2784 2,74 4:16 62,57

What is creative
writing?

2309 2,27 2:47 50,41

Automatic writing and
rhythm writing

2066 2,03 3:02 41,63

Table 3 shows several vital elements. The high dropout rate means that students and
casual visitors (for the former, about 80% are visitors going directly to the site, not sys-
tematically studying students) often enter the content from external sources (dominated
by Google or links from articles on other sites or educational environments). Interest-
ingly, these are also the sources from which visitors to the content are generated. In
general, the data in our case allow us to formulate the following conclusions:

• There is a demand from external visitors for specific practical, general knowledge
topics. It works more with other interesting topics than content-related ones but is
not so attractive or well-known.

• For internal students, there is not a sharp distinction between more theoretical and
more practical topics, but they need to be linked.

• The popularity of topics among students changes over time.
• Suppose we follow the topic of information architecture. In that case, it is possible

to say that it would make sense to work both with thematic structuring (logical
construction resulting from a general pedagogical conclusion) and with linking more
generally known topics for specific categories of visitors.

Although it is not explicitly shown in the data, our previous research shows that two
other factors have an extreme influence on how visited each page is - the location on
the page, which partially constrains the design of this course, and most importantly, the
topic title. The choice of title is a crucial factor that academics may underestimate, but
it plays a vital role in the design of course content.
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In terms of content, it may be interesting to observe two more essential parameters.
The first is externally conceived interest, i.e. what keywords users search for when they
get to the site. In our case, however, the relevant data is unavailable - 99.75% have the
parameter set to (not provided). The second source is Google’s analysis focused on user
interests. The data yield could be higher, but it provides insight into the underlying user
interests.

Table 4. The table captures the ten most essential segments of user interest and the basic
characteristics of their study between January 1 2021, and April 19 2023.

Category Users of Visit Immediate
abandonment

Average
session
duration

Food & Dining/Cooking
Enthusiasts/30-min
Chefs

4 400(4,69%) 6 427(4,25%) 71,70% 3:03

Media &
Entertainment/Book
Lovers

4 230(4,51%) 6 856(4,53%) 66,61% 3:35

Lifestyles &
Hobbies/Green Living
Enthusiasts

3 586(3,83%) 5 748(3,80%) 68,35% 3:10

Media &
Entertainment/Music
Lovers

3 488(3,72%) 6 198(4,10%) 65,12% 3:52

Media &
Entertainment/Movie
Lovers

3 077(3,28%) 5 533(3,66%) 64,41% 3:53

Lifestyles &
Hobbies/Art & Theater
Aficionados

2 954(3,15%) 5 210(3,44%) 64,51% 3:49

Shoppers/Shopping
Enthusiasts

2 886(3,08%) 4 719(3,12%) 66,69% 3:51

Shoppers/Value
Shoppers

2 822(3,01%) 4 613(3,05%) 67,37% 3:42

Travel/Travel Buffs 2 779(2,96%) 4 503(2,98%) 67,36% 3:33

Beauty &
Wellness/Beauty
Mavens

2 726(2,91%) 4 350(2,88%) 68,02% 3:17

Table 4 shows that in the top ten areas of user interest (drawn from 38% of visitors),
there is a reasonably significant balance in the proportions of users, visits, immediate
abandonment and average length of visit. The parameter variability appears more due to
random variation or different landing pages than the site’s content suited to a particular
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target group. Nevertheless, looking at the structure, it is easy to construct the personas
for which the content is shaped - most users are (given the university nature of the
course) from cities in the Czech Republic (the course is in Czech, which represents a
significant limit for external visitors), 68% are female, and 32% are male. In terms of
age, most users are in the 25–34 age range (25%), followed by 18–24 (22%) and 35–44
(18%). Therefore, this data allows the content creators to think relatively plastic about
the course’s language, style, examples or visual design. The ability to draw on examples
from culture or cooking provides exciting information for our particular course.

3.2 Data Can be Used for Course Design and Features

The second group of data that we can use to work with the course are those related to the
technical equipment of the learners. A basic understanding of these can be critical, for
example, for thinking about the importance of responsive elements or what technologies
can be used for online course design.

Our course shows an exciting characteristic regarding data on user behaviour with
mobile devices and desktops. The overall data return rate is about 52% - overall, mobile
is more significant when comparing visits (34.2%) versus 17.7% for desktop. Students
use the desktop more during the semester (due to the need to complete assignments and
tests), but mobile phone access is dominant outside of that. Self-interest is, therefore,
more associated with mobile phone visits. This is even though the time spent on the site
is significantly shorter on mobile phones (1:43) compared to 11:33 on desktop, and the
number of pages per session is significantly lower for mobile devices 1.75:7.39. The data
from previous research shows that mobile users go to a course for specific information
(they need to follow the broader context or the content they are currently looking for).
In contrast, a traditional computer is used for focused and systematic reading or study,
often in a broader context. This finding is interesting in the context of studies pointing
to the fact that reading on a computer is not focused and ideal for many reasons.

In this context, web design must be constructed responsively to meet the needs of
mobile users (for whom good structuring of content on the page itself is crucial) and
desktop users.

Regarding the screen resolution for which the course needs to be adapted, we will
work with the data in Table 5. It shows that the dominant resolutions are 1536 × 864
and 1920× 1080, both for working with content (widescreen) and the need to work with
responsive design. Dominant means less than 40%. In terms of colour depth, monitors
with 24-bit colour depth are still the most represented (88% in 2021, 81% in 2022 and
78% in 2023). Even though the number of devices with higher colour depth is increasing,
working with graphics of such quality could be more meaningful (yet), considering the
high share of mobile devices and the data intensity of such elements.

Chrome has a substantial share among browsers, ahead of Safari, Edge and Firefox.
We typically use this information in the course to recommend specific browser extensions
or workflows. The data also shows that Firefox’s share is low, and realistically it only
makes sense to optimise for the kernels associated with Chrome and Safari. Of similar
relevance to us is that the information system information and recommendations on
selectedWindows software had shares of 55% in 2023 (83% on desktop, however), 57%
(or 85%) in 2022 and 65% (or 86%) in 2021. It is apparent that Windows is holding its
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Table 5. The table shows the percentage of users with a screen resolution each year.

Resolution/year 2023 2022 2021

1536 × 864 19,58 20,95 20,42

1920 × 1080 18,13 13,01 15,75

1280 × 720 6,96 8,67 7,93

1440 × 900 6,7 6,07 6,08

414 × 896 4,6 3,18 1,74

1366 × 768 3,55 7,66 12,2

390 × 844 3,55 2,17 0,16

share on desktop, and the increase in mobile traffic drives the decline. For Android, for
example, we can see a high level of fragmentation between versions 10–13 (in shares
between 16–28%) in 2023, which significantly reduces the possibility of working with
structured instructional content or for app development, for example.

3.3 Data Can be Used to Support Learning in the Course Further

Google Analytics also allows working with selected data valid for blended coursework
orworkingwith certain synchronous phases. These aremainly two data sources. The first
one is the distribution of users by time of day. We get significantly different results for
different years. However, in general, students take the course in the first half of the week
(Sunday to Wednesday) and mainly in the afternoon or morning, which could provide
information for times when some synchronous part of the course could be implemented.
The fact that a relatively large proportion of users work in the course at 8 am is relatively
surprising in the context of everyday teaching.

At the same time, it can be seen that these time preferences change over time.
The COVID-19 pandemic influenced the year 2021, and studying between 8–10 am
can be attributed to an attempt to establish a daily routine or regimen. The focus on
Monday’s work is due to the deadline for assignment submission. In 2022, there is still
a noticeable emphasis on working onMondays. However, much less so, and it is evident
that students also work on assignments on Sundays, and to a lesser extent, on other
days, without a sharper preference. The preferred time for students to work is between
10–13 and 4 pm to 9 pm. The year 2023 is then characterised by a significant shift in the
centre of gravity, even into the evening hours from 10 am to 10 pm. There are relatively
slight variations and work between Sunday andWednesday, with little variation between
Monday and Wednesday. These data show that while students are accommodating the
time requirements of the course, finding a date that would suit most of them would be
challenging.

The second vital data is geography, i.e. information about the locations users connect,
captured in Table 6 and Fig. 2. In the context of this table, it is significant that while the
university is located in Brno, the percentage of this city is lower than that of Prague. The
data clearly illustrate that while online meetings might be possible, physical meetings
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would mean that many learners would need to change their location, which may be
problematic. In terms of countries, the Czech Republic has a share of 91% (2023), 93%
(2022) and 93% (2021), which is a relatively stable figure. In the table, let us also draw
attention to the overall column, which aims to capture some global characteristics for
the course - the data show that in the non-semester data, there is a substantial share of
those educated in Prague and other larger cities, probably at the expense of villages and
smaller settlements.

Fig. 2. Map of the distribution of users in cities in the Czech Republic.

On the other hand, in the overall total, large settlements do not have a majority - if
we count the shares of the ten largest Czech cities, we get to a share of 50%. About a
quarter of the total population of the Czech Republic lives in these cities. Even looking at
the data from the larger unit areas, the course has a relatively statistically representative
distribution corresponding to the population of the regions in the Czech Republic.
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Table 6. The table captures the percentage of essential accesses from cities to the course each
year. Data for other locations also show that the course is predominantly an urban affair rather
than a university town location.

City/year 2023 2022 2021 Average

Prague 27 29 29 30

Brno 10 19 10 11

České Budějovice 3 3 4 3

Ostrava 3 4 3 3

Olomouc 2 2 2 2

Pilsen 2 1 2 2

4 Discussion

Google Analytics is used in different ways in education and its analysis. Sheu and
Sgih [36] offer a similar perspective to this study in that they work with the essential
characteristics provided by the tool, such as the age or gender structure of users, mobile
versus desktop accesses, etc. In contrast to our results, it is interesting to note that students
in Taiwan use significantly fewer mobile devices for learning, and tablets account for
almost the same proportion as mobile phones. In our sample, tablets are at the level of
statistical error.

Compared to Luo et al. [33], there is a significant shift in the information available
in the data. For example, the authors state that one of the limitations is the lack of
demographic data that is already available, and the availability of information regarding
user interests makes Google Analytics provide a sociological tool that can significantly
help with course evaluation and design. This study strongly influenced our selection of
sub-tools and metrics that can be used to work with Google Analytics in online course
evaluation. At the same time, it is evident that some of the author’s interpretations of the
learning behaviour pages are simplistic. Our study, therefore, attempts a more nuanced
approach to the essential characteristics of attendance (session time, immediate dropout,
and interaction). Methodologically, however, we follow a similar approach. We leave
aside the flow of visitors to the site from the metrics they examine, as this metric is only
partially appropriate given the characteristics of our particular course.

Rohloff et al. [29] point out that Google Analytics can provide relevant information
about learning and that in the context of more significant course complexities, a very
targeted analogy between buying goods in an e-shop and choosing a course can be used.
However, the critical problem lies in the overly complex environment. Regarding the
study’s findings, Google’s new version of Analytics significantly strengthens the ability
to create specific views and dashboards, so this criticism partially disappears. However,
the requirement to work with and interpret data effectively remains. However, working
with a simple course/e-shop analogy is inappropriate as it does not reflect the learning
process as a multi-layered complex form of information interaction. Our data show the
fundamental possibilities of online course design, especially concerning the appropriate
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choice of topics and non-linear learning paths, technologies or student interests, allowing
for the customised tone of voice.Wedo not identify and reflect these aspects in the current
e-shop in such a way.

Horowitz [37] states in his course evaluation that there is no relationship between
the weeks of the semester and page views (literally, he writes: “Table 1 demonstrates the
most popular weekly topics were weeks 7, 1, and 13; and that the least engaging weekly
topicswereweeks 6, 15, and 10.” p. 51). Our findings are different in this regard, however
- it appears that the relationship is almost inversely proportional, with the possibility that
specific factors that disrupt the sequence, such as national holidays (typically Easter, the
end of World War II, and Labor Day in the spring semester), or special assignments or
other circumstances, may enter into it. However, otherwise, we can observe a gradual
decline in all interactions over the semester in all of the courses we observed (not just
the “Working with Information” course). This is not just a dropout but a general decline
in motivation over the semester.

Research [38] has yielded different results than ours in several respects. First, stu-
dents study longer from a mobile phone than a desktop in their courses, which is the
opposite of our research. Our research shows that studying from a mobile phone leads to
fundamentally different study strategies thanworkingwith theweb. Students often search
for one specific piece of information on a mobile phone and scroll quickly otherwise.
They also typically follow a linear progression through a course. In contrast, learning
on a computer is (on average) more complex and involves searching for broader con-
texts. Similarly, the authors [38] point to a strong correlation between the choice of
web browser and time spent on the site, which needs to be borne out in our case. The
distribution of available technologies is similar to our contemporary habits. Contrary to
the research [38], our course has more geographically distributed users, unlike Luo et al.
[33], primarily within a single country. Here, we lean towards the interpretation of Luo
et al. [33] that language accessibility is a crucial parameter.

The selection of the above four studies against which we conducted the discussion
was not random. All authors agree that Google Analytics data can be used for effective
online course design. If we return to the three research questions we analysed, they can
be summarised as follows. In this respect, we substantially extend the essential findings
formulated by research [33], which offered a rather general characterization of some
web analytics metrics.

Data for course design in terms of content:

• In the case of open web courses, there can be a significant disparity between regular
university students and those who come to the web for other reasons or sources. Both
target groups must be considered in the environment’s design.

• The placement of a particular booth in the site’s information architecture and the
choice of the title can be a significant source of traffic to individual topics. Working
with keywords (especially in the title) is not amatter of SEObut a regulator of learning
behaviour.

• Google Analytics provides comprehensive data on user interests, preferences and
demographics, allowing for effective didactic choices of examples or adjustments in
a tone of voice.
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• Essential metrics: time spent on site per session, landing and exit pages, number of
pages per interaction, site visitors’ interests and demographics.

Data for the look and feel of the site:

• Thedata clearly shows that the critical parameter is responsiveness.Users use a variety
of screen resolutions as well as desktop and mobile phones as necessary technologies
for working with content. Work is needed to balance web development for mobile
(and its specific uses) and desktop.

• Mobile users engage with content fundamentally differently than desktop users. This
technical knowledge should also be reflected in the information architecture of the
entire course.

• The data shows that developing a website on just one technology solution is impos-
sible. Typically, for the desktop, there is a dominant twin of Windows and Chrome
(Edge, but technically built on the same core) and Mac OS X and Safari.

• Essential metrics: technology, mobile devices.

Data for course organisation and study support:

• From the data provided by our research, it can be concluded that users’ time prefer-
ences change over the years. A crucial piece of information is that Sundays constitute
the standard school day. Therefore, students do not perceive it as a day off.

• In terms of geographic location, students make substantial use of the online nature
of their studies. Only around 10% of students study long-term in the city where the
university runs the course.

• Essential metrics: geographic location, number of users by time of day.

The study demonstrated that Google Analytics data could be used for evaluation, but
more importantly, to support the design of web-based courses even outside environments
where thousands of users can be counted [29, 33] and, at the same time, go deeper in the
analyses than the simple evaluation report of Horowitz [37] does. The study shows that
many of the necessary inputs for course design, as considered by design approaches [39–
41], can be obtained from Google Analytics, even in courses with less than a hundred
students. We see the ability to track student demographics, interests and preferences as
key, from general characteristics to selecting topics they work on within their studies.
This allows course designers to work effectively with examples, tone of voice [35], and
other educational content design practices.

The second aspect that we would like to highlight in the conclusion of the study
is the fact that while common approaches to learning analytics [42, 43] track the work
of university students, the approach of using web analytics forces designers to work
towards a more general barrier removal with universal design in mind [44] - removing
barriers or improving a course for the entire student population may be more effective
and meaningful than supporting individual students. At the same time, such an approach
has many benefits in working with open educational resources [45, 46] and impacting
the perception of universities in a socio-cultural context [47].
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5 Conclusion

The research has been able to demonstrate unequivocally that data from web analytics
can help online course designers to create online courses without the need to burden
students through questionnaires or interviews. At the same time, it allows an empirical
look at student behaviour and the possibilities of optimising the overall graphic and
educational design.

The research identified data sources for all three research questions that can be used
in web analytics to measure learning behaviour. The information obtained and discussed
in this way is relevant to the work of other designers or researchers who want to focus
on designing and developing web-based courses.

There is potential for the methodological approaches we have analysed in the devel-
opment of open educational resources, where web analytics allows us to track the needs
of all users (students) and provide an OER design that allows for the actual imple-
mentation of these resources to target groups that would otherwise remain invisible in
conventional pedagogical research.

A key challenge in the European environment will be the search for additional tools
for obtainingweb analytics and their comparison andmethodological linkwith data from
Google Analytics. While it is clear that they can still help design web-based courses,
having more complete data will represent a significant advance across the European
environment.

Acknowledgements. I want to thank Barbora Fukárková for creating the graphic design of the
course and the tutors who take care of the students during the course. Without their help, this study
could not have been made.
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Abstract. COVID-19 has accelerated technology usage in education. While edu-
cators have historically relied on traditional methods, scholars have explored
technology’s effectiveness in enhancing students’ performance. They have also
explored its potential as a complementary tool for teaching and learning. Recently,
there has been a noticeable shift towards technology to personalize learning.
The emergence of COVID-19 compelled the education system and instructors
to rapidly transition to online teaching and learning, on an untested and unprece-
dented scale. This has inspired current research to investigate online teaching
trends. It also aims to understand students’ and lecturers’ perspectives on tech-
nology’s role in online education and its impact on academic performance. This
paper explores university lecturers’ technology usage and views on technology
effectiveness for teaching. Additionally, the study examines students’ satisfaction
with technology usage and its influence on academic performance through qualita-
tive research. Nine university lecturers and six students participated in interviews
for this study, and the obtained data was analyzed thematically. The results indi-
cated that both lecturers and students believe that technology, when used as a
complementary tool, can significantly improve students’ academic performance.
However, the abrupt transition to a fully online process without proper prepara-
tion and a long-term plan may lead to challenges for both educators and students,
emphasizing the need for careful planning in such transformations.

Keywords: Online teaching and Learning · Facebook · Game · Academic
Performance · Students Engagement

1 Introduction

Education plays a vital role in enhancing countries’ economic growth through human
capital development. An interactive teaching and learning process is one of the most
cost-effective ways of improving education quality [1]. However, this is not easy to
achieve with the traditional teaching method, which is teacher-oriented and inflexible.
The “chalk and talk” method with the teacher as the single speaker cannot attract and
engage the new digital native students in the classroom. Erdama [2] criticised traditional
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learning and deemed that the constructivist, student-centred approaches adopted in edu-
cation produce better performance on tests and better equip students with necessary
employment skills. Chatti et al. [3] argued that, in contrast to the traditional method
of one size fits all, a fundamental shift is needed towards a more personalised, open,
dynamic, and knowledge-pull model, as learning is personal and dynamic. These argu-
ments present convincing justifications for research to investigate the use of technology
in teaching, its capability to transform the education system, its role in creating more
student engagement, and its impact on students academic performance [4–6]. Empirical
evidence indicated that many technologies support teaching and learning, with several
instructors using certain technologies to improve students learning. However, there is
little evidence of technology’s significance and positive impact on teaching and learning
[7].

Chatti et al. [3] suggested that new learning designs grounded in effective technology
usage would aid learners. In comparative research, Menon [8] highlighted the influence
of information and communication technology (ICT), which enabled the creation of new
techniques in curriculum development and delivery systems for teachers and learners,
nearly transforming the education system. Many studies also investigated the effec-
tiveness of particular technologies on students’ performance [9–13]. Nevertheless, the
noticeable absence of studies that investigate the types of technologies, the purposes of
their use, and the effectiveness of different technologies on students’ engagement and
learning is evident. For example, although research indicates that incorporating social
media in a classroom setting could potentially enhance students’ academic performance,
the precise mechanism behind this connection remains incompletely explored [14].

The education systemwas transforming slowly, and for years researchers were figur-
ing out how technology could improve students’ performance and the quality of teaching
and learning. However, COVID-19 and the subsequent movement control order (MCO)
created a sudden change in the condition, and the response to it was a reminder that there
is a need for transformation. The sudden change to fully online teaching and learning
surprised students and lecturers. Online classes via communication technologies such
as Zoom, Google Hangout, Microsoft Team, and WebEx have become the most suitable
solution for teaching and learning. Social media channels such as Facebook, WhatsApp,
and YouTube were utilised to address the remote learning challenges. The assessment
also moved online, with much trial and error and uncertainty. The transformation was
troublesome for some institutions, universities, and students due to a lack of infrastruc-
ture, resources, and facilities. Students with limited access to the internet or without
laptops or desktop computers had difficulty accessing the course material. The same
condition existed for the instructors who did not have facilities or whose course content
was not designed for online methods. Some studies such as Gopika and Rekha [15]
revealed that there was a substantial increase in students’ utilization of digital learning
resources following the COVID-19 outbreak, and they expressed higher satisfactionwith
the available digital learning facilities. Yee [16] indicated that it is difficult to assume
that all the students have access to unlimited internet or possess laptops, as a study con-
ducted by the Malaysian Communications andMultimedia Commissions in 2018 shows
a sizable disparity between urban (70%) and rural internet users. Besides, the coverage
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and speed of the internet depend on one’s budget and location, and the students living
in rural areas are at risk of being left behind if the classes are entirely online.

Taking into account how well technology works for teaching and learning in general
and during COVID-19, this study aims to find out how instructors and lecturers used
technology during COVID-19, how well the technologies helped students do, and what
problems they ran into. Additionally, this study examines students’ satisfaction with
technology usage in learning. In conclusion, the goal of this study is to first determine
the type of technology that lecturers use and how well it works for teaching the subject.
Second, to explore the influence of online teaching methods and the usage of com-
plementary teaching techniques on students’ engagement and academic performance.
Third, to examine students’ satisfaction with online learning.

The results of this study will give the Ministry of Education (MoE) and academic
institutions more information about how technology is used and how well it works
in teaching and learning. It will create an overview for after COVID-19 and how the
education system should plan for the long term. Malaysia has not been the exception
where the traditional mode of instruction is predominant [17, 18]. Traditional teacher-
centred learning in the classroom with students listening passively to teachers produces
students with little high-order thinking and motivation and results in low classroom
participation rates.Overall, this lowers the quality of education and causes dissatisfaction
among employers with graduates that lack soft skills. This suggests a need to transform
the system into one that is more student- and technology-based.

By making changes to its education system, the Malaysian government has recog-
nised how important student-centered learning is. Introduced in 1988, the Integrated
Secondary School Curriculum (ISSC) comprises the integration of theory and practise,
knowledge, skills, and values, and the integration of the curriculum and co-curriculum.
Additionally, technology-supported smart schools” were also introduced and recognised
as bringing a significant change in the education system of Malaysia. The Malaysian
Smart School Implementation Plan [1997] was realised in collaboration with technology
providers through the implementation of 1000 smart schools that aimed to improve the
quality of the education system and provide personalised teaching in school. Malaysia’s
shift from traditional education is evident with the new focus on technology and blended
learning. The implementation of COVID-19 and compulsory online teaching and learn-
ing increased the speed of transformation; however, there are few studies about the
instructors’ challenges and their satisfaction with the online system, as well as students
perspectives. This information will provide the academic managers with the knowledge
they need to plan for the future.

2 Background of the Study

2.1 The Challenges of the Traditional Approach

The traditional method of teaching and learning has been used since the early days, with
the teacher as the centre of the classroom. Classrooms are generally teacher-centric,
and teachers are usually the mode of knowledge dispensers via chalk and talk methods
instead of being facilitators in the classroom [19]. Spahiu and Spahiu [20] explained
three main teaching methods in the history of education, including methods such as
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“teacher talking time (TTT),” “seatwork,” and listening and observation. The firstmethod
consists mainly of lectures and direct instructions. It is a standard classroom-based
method with direct instructions from the teacher or lecturer known as “teacher talking
time,” which involves teachers conveying information and teaching in the classroom.
The second method, the “seatwork” method, allows the teacher to focus on groups or
individuals with varying needs and abilities [21] and track the students’ performances.
The “listening and observations” method involves students’ learning from teachers, with
students concentrating in class and listening to the lesson taught by the teachers.

According to Liu and Long [22], the traditional method restrains the creativity and
personality of students in the classroom. Students tend to be passive as their initiative
and potential are not discovered, with teachers being the centre of the lessons and teach-
ings. There is great emphasis on education and its completion, resulting in few thinking
opportunities and little enhancement of their critical thinking. Spahiu and Spahiu [20]
highlighted that these weaknesses of traditional teaching and learningmethods eliminate
students’ interest in education as their initiative and enthusiasm are not empowered in
classrooms. Studies also concluded that the teacher-centric approach is the least effective
teaching method and indicated that student-teacher interaction would improve teaching
and learning [9, 10]. Bamwesiga, Dahlgren, and Fejes [23] conducted a qualitative
study among 25 students in Rwanda, Central Africa. The study explored higher educa-
tion teachers’ perceptions of students’ learning problems and revealed that students are
teacher dependent on learning. Students view teachers’ work and materials as sufficient
for their learning; thus, they find no value in going beyond classroom notes. In a sepa-
rate study, Bamwesiga et al. [23] indicated that students’ perceptions of the education
system and teaching methods will influence their engagement and willingness to use
complementary learning methods.

2.2 Impact of the Technology

Researchers also identified methods of improving the education system [10, 12, 24].
These researchers argued that using technology can be a solution to improving students’
performance and the quality of teaching. According to Saba [25], the benefits of tech-
nology integration in education include improving student achievement on tests and
the quality of student work. Additionally, technology provides individualised learning
and acts as a catalyst for change as it facilitates student-centric approaches. Learning
via technology can occur regardless of time and location as technology encompasses
various tools and learning styles, such as formal and informal, as well as social and
personal learning [24]. Menon [8] argued that learning through technology could be fun
and entertaining for the students and enrich learning as it engages both the students and
the teacher, creating a student-teacher connection.

A study on 4374 students in the US conducted by ECAR in 2004 shows that almost
41.2 percent of respondents prefer classes with technology usage as technology helps
them communicate better with their instructor. The study found that students’ interests
in technology usage in learning are due to their different learning skills and abilities.
Their learning is enhanced through complementary methods such as videos that visu-
alise learning content. Technology usage in education motivates students to concentrate
on learning [6, 13, 26, 27]. However, essential success determinants in technology usage
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are students’ engagement and the effectiveness of technology as a medium of instruc-
tion [28]. The student engagement determinant improves students’ understanding of the
course content, improves their critical thinking, and influences academic achievement
[28]. The technology determinant, in turn, creates more engagement and increases stu-
dents’ independence to explore and analyse the context and understand the content better
[24, 29].

2.3 Benefits of Blended Learning

More recent research introduced the integration of old and new approaches combin-
ing the elements of the smart classroom, smart learning, and smart education [24, 30].
Generally, smart education is defined as the use of intelligent technology for teaching
and training the future workforce to meet the needs and challenges of society [24].
Smart learning means providing the right technology and personalising adaptive con-
tent based on the needs and capabilities of the learner. Smart education is the design
of an intelligent, adaptive, and personalised system to fit the different needs of entities
and educational conditions [24]. Smart classrooms are equipped with computers and
audio-visual equipment that facilitate teaching through various media [30]. This method
is known as blended learning. It refers to the combination of technology and traditional
methods that help students achieve their goals [30] and improve their academic perfor-
mance. It creates an environment that caters to students with different learning abilities to
share, collaborate, and access online sources, instilling confidence to discuss and absorb
the information [26].

Aksoy [31] looked at how animation techniques work in the classroom and
came to the conclusion that animation techniques are better than traditional methods.
Moghavvemi et al. [11, 12] looked into how social networks (like YouTube and Face-
book) are used as a way to help teach and learn, and they said that students are happier
when they use technology to learn. Both groups of researchers said that students’ use
of Facebook and YouTube led to more engagement and sharing of knowledge, which
helped their grades. In similar research, Siddiqui and Masud [32] indicated that internet
usage in education had caused education to become universal, with students now looking
forward to simplicity in learning via more interactive and attractive methods.

The literature review demonstrated that researchers investigated the effectiveness of
specific technology on teaching and learning in different contexts and settings from both
students’ and instructors’ perspectives. However, there is a noticeable lack of research
that identifies the different types of technology usage by instructors and lecturers, its
effectiveness on students’ learning, and the students satisfaction with and perceptions
of technology usage. There is, therefore, an urgent need for research to investigate these
issues from both the instructor’s and students’ perspectives to further inform existing
knowledge.
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3 Methodology

3.1 Sampling Procedures

Nine university lecturers and six students from two public universities in Kuala Lumpur,
Malaysia, participated voluntarily in this research, sharing their experiences with online
classes and technology usage in learning and teaching. As the research objective was
to identify the type and usage of the various technologies for inline teaching among
university lecturers, purposive sampling was used to select the lecturers. The lecturer’s
participants were educators who use different technologies during online teaching. Inter-
views were conducted online. One male and eight female lecturers were participants, of
which eight wereMalaysians and one foreigner. The lecturer’s participants had a diverse
number of years of work experience ranging from two to twenty years (Table 1).

Table 1. Lecturer Participants Profiles

Participant Gender Nationality Work Experience (No. of
years)

Courses

R1 F L 9 Statistics

R2 F L 10 E-commerce

R3 F L 22 Research Methods

R4 F L 4 Digital business

R5 F L 15 Management Information
System

R6 F L 3 Online Business

R7 F F 5 Management

R8 F L 5 Quantitative analysis

R9 M L 6 Mathematics

Note: F: Female, M: Male; Nationality: L: Local, F: Foreign

A team of researchers coded and created themes based on the study’s objectives and
existing literature. The student’s participants interviewed consisted of six local under-
graduate students (a mix of males and females) randomly selected from the lecturers’
classes to evaluate the effectiveness of the methods and their satisfaction. The third-
and fourth-year students were selected because they had been studying at the univer-
sity for a longer period, and the probability of knowing both face-to-face and online
teaching methods among them was higher (Table 2). The use of the lecturers’ students
will ensure lecturer-student information consistency. All interviews were recorded with
participants’ permission, and participants’ names were kept anonymous to adhere to
respondents’ requests for confidentiality.
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Table 2. Students Participants Profiles

Participant Gender Year of study Area of the study

R1 F Third year E-commerce

R2 F Third year Digital Business

R3 F Third year Digital Business

R4 F Fourth year Management

R5 M Fourth year Management

R6 M Fourth year E-commerce

Note: F: Female, M: Male

Interviews
This is inductive research, andweused interviews to identify the factors that are important
for blended learning. Semi-structured interviews were guided by open-ended questions
designed to provoke spontaneous responses, uncover a diverse range of experiences, and
reduce interviewer bias. The lecturer’s participants were first questioned on their overall
teaching experiences and perceptions of teacher-centric and student-centric approaches.
This is followed by questions on their experience of online teaching, the types of tech-
nology used, the purpose of the technology usage, the effects of technology on students’
performance, and the limitations faced during online teaching. Once interviews with lec-
turers have been completed, six students randomly selected from three lecturers classes
were interviewed on their experiences with technology usage in learning university
courses conducted by their respective lecturers. Three sample questions are: how has the
use of technology improved students’ concentration and learning experiences compared
to traditional methods? to what extent do students believe that access to complementary
information online has positively impacted their academic performance? In what ways
has technology usage contributed to increased cognitive presence among students, and
how has this influenced their academic achievements?”. Each interview lasted about an
hour on average for the lecturer participants and about ten minutes on average for the
student participants. All interviews were conducted in English.

4 Data Analysis and Results

Interview data were transcribed and analysed thematically, guided by a coding scheme
developed fromextant literature collaboratively by the research team.The coding scheme
incorporated key concepts from the previous literature related to technology usage in
teaching and learning in accordance with the study objectives. New codes were per-
mitted to emerge. After the initial coding, the interview transcripts and thematically
coded remarks were reviewed by a second member of the research team. Microsoft
Excel was used to analyse the data since it provides more flexibility for changes in
ideas. Lecturer participants’ data were mapped to six categories within the themes of
student engagement, student performance, limitation of technology, type of technol-
ogy, student-centricity, and teacher-centricity. In contrast, the student participants’ data
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were mapped into four categories: the themes of the effectiveness of the online methods,
resources, concentration and learning, availability of complementary information online,
and enjoyment. The following section discusses themes that emerged from interviews
with lecturer participants.

4.1 Results from Instructors

Technology Usage Before and During COVID-19
The lecturer’s data showed that all of the participants thought that online teaching was
good, but that it couldn’t be the only way to teach, and that a mix of online and in-person
teaching was better. Diverse online platforms used included, Zoom, Google Hangout,
Google Classroom, Microsoft Team, Skype, Blog, Forum, WhatsApp, Facebook, Game
(Padlet and Kahoot), an internal university online platform named “Spectrum,” andWiki
to conduct the online course and improve students’ engagement and academic perfor-
mance. During the COVID-19 pandemic, lecturers considered online technologies as
the central platform to teach students compared to before the pandemic, a complemen-
tary tool that attracted, engaged, and enhanced students’ performance. They noted that
before movement control order (MCO), some students were unwilling to use technol-
ogy because they perceived its usage as “creating extra work for them,” as well as their
unfamiliarity with the technology. However, the condition changed during MCO, and
the online platform was the only way to communicate.

“Before MCO, some of them, especially undergraduates who were from schools,
did not like to use an online platform such as “Forum,” because it was an extra
effort for them, but during MCO, all the students have to use the online platform.
However, somewere never active, and some disappeared; it was difficult to engage
some of the passive students”. (R2).

They highlighted that students’ perception of technology usage depends on their
perception that “they just need to attend the class and all the other things are extra work
for them.”

Motivation to Use
Lecturers said that whether they teach in person or online, students’ interest continues
to challenge them. The use of some technology, such as games (Padlet and Kahoot), is a
way to engage students, especially timid students who are unwilling to talk and discuss
in class. Many students that were uncomfortable discussing or asking questions in class
may bemore active online, as they can remain anonymous when asking questions online.

“Getting students to contribute during class was always a challenge. Some are very
shy, or they probably feel insecure, think they know something but not conceptu-
ally, and are unsure about the answer. They like to be anonymous and attend online
when they can hide behind the screen, and even when you ask a question, they
excuse that their mic does not work. However, some students are always quiet,
and it gets worse when the class is online; I have to search for them and make sure
that they are listening.” (R4).
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On the other hand, some students are more involved and active when it comes to
using technology to teach and learn. Hence, the lecturers must use different methods to
encourage them to participate in learning.

“Some students like online activities, especially now with digital natives on Face-
book, and they are so used to things online” (R3). “Social media and gamification
are good ways to get them involved” (R5).

Teacher-Centric or Student-Centric
Lecturer participants believed that the choice to implement a teacher-centric or student-
centric method depends on the level of students learning efficacy. The student-centric
method is suitable for students with higher levels of self-efficacy and better learning
strategies. In contrast, the lecture-centric method is suitable for students who need more
guidance and coaching. Students will benefit from the technique that meets their needs.

“As I mentioned previously, both teacher- and student-centric methods are impor-
tant. Because methods are highly contextual and dependent on the topic, situation,
environment, and other factors, we must not go to extremes with one method.
There must be combinations. Furthermore, it (the method) depends on us as the
facilitators, where we can interfere with their discussion and let them do their
work. We need to be very smart to allow them to intervene and intercept this with
our teaching.” (R1).

“The choice of a student-centric or teacher-centric method should be based on the
level of the students’ self-efficacy. Maybe for postgraduates, it is beneficial to be
student-centric, even though the teachers have to design the task. If the students
do not have self-regulated learning and do not have the will to study and do well,
then things might go wrong. For undergraduates, you need constant monitoring to
check on them, so the specific thing you need is teacher-centric, where the teacher
gives information and gives activities for them to do.” (R3).

Type of Technology and Purpose of Technology Usage
Lecturers use technology tomeet their diverse courses’ objectives and as complementary
tools for their teaching and students’ learning. This diversity is indicated in the assortment
of different technologies used to engage and improve students’ academic performance,
such as the usage of Facebook, WhatsApp, Wiki, Forum, Spectrum, Blog, and Game.
Lecturers are more attracted to using technologies that allow lecturers-students two-way
interaction to inform them of students’ involvement and responses.

Facebook

“I do not use Spectrum much because there is no two-way interaction; you will
upload the documents, but you do not know if they use it. I am using the Facebook
group for two reasons: it allows two ways of interaction, and Facebook features
allow sending of notifications to students when I post something. Therefore, they
cannot argue that they did not see it.” (R6).
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“I upload my slides in Spectrum, but all the other communication is through Face-
book or Microsoft Teams. I posted the related video and documents on Facebook,
and I asked students to comment, which created a discussion among all the stu-
dents in the group. Even students who never talked in class commented on the
post.” (R7).

Wiki

“I use Wiki, which also has a forum at the end of their page; they can also ask
questions and share things there. I used Schoology, and Edmodo at the school level
to improve students learning.” (R2).

WhatsApp

“I have this WhatsApp class group to share some questions with students. I posted
some examples I did not have time to explain in class and sometimes exercises.
Sometimes I post one small problem, and I ask them to respond, and they do,
and I give feedback. It is a good way because we have time at home to detect the
difficulties they have or their misunderstanding and then explain these in class. In
this way, students get better results, and they improve continuously” (R3).

Module and PowerPoint

“I am using Module and PowerPoint. But sometimes, I’ll ask students to use
social media to search for information, and they will present it in the classroom.
It improved their knowledge and quality of their work.” (R9).

Blog

“I think it is a good idea. I try to form a blog site, but again it is Mathematics.
The problem again is how to write mathematical symbols in a blog. That is the
constraint. I had the same problem during an online class on how to write the
formula, and in the end, I have to buy some IT gadgets to write it.” (R1).

Game

“I am teaching a theoretical subject that is 3 hours long. It is difficult for most
students to concentrate, but social media and gamification can attract them. I am
using games such as Kahoot and Padlet to teach that. Kahoot is a web page that
enables us to test the students’ understanding. Usually, before the class, I’ll usually
design some questions according to the learning outcomes and then ask students
to answer them. In the Kahoot game, we can include some music, pictures, or
graphs. So it attracts students, and they do not feel so bored during these 3 hours.
I use Padlet, I am present, and I see my students” (R2).

Lecturers use technology to increase student engagement and improve academic
performance. They indicated that the usage of different types of technologies is for
different purposes, and the main purpose is to provide information for students and
facilitate their learning.
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“I used different tools and platforms for different purposes. For example, I use
Movenote and videos to give information for the interaction. I used online tools
like the Discussion Forums. “Spectrum” for uploading lecture notes and videos
so students can access them anytime and anywhere. I found that when you use
social media, the student can fully concentrate and participate as compared to the
others. So it would be best if you have a combination of many tools for different
purposes” (R2).

Student’s Performance
The usage of Information Technology in combinations of different tools and learning
methods influenced students’ performance. The use of a combination of both the tra-
ditional teaching method and blended learning (before Covid-19) indicated that these
complementary tools improve students’ performance. Students were more satisfied with
such methods and performed better in class.

“I used both traditional and online methods, and the results of using combined
(online and traditional) methods were more efficient for teaching. Students scored
higher, and they were more satisfied with my class and teaching style” (R7).
“However, my students’ performance dropped during the pandemic when the class
was entirely online, and I could not monitor the activities during class”. (R7)

“Before COVID-19, using computers and online interaction helped students to
focus, and they could analyze the information easier; I observed that when they
were using the internet during class, they could analyze the results in SPSS better.”
It is not the same when the class is online; some students follow the class very
well, and some are left behind (R8).

Limitation of Technology
Although using technology for teaching is attractive for the students and facilitates
teaching and learning, for a subject such as mathematics, it is challenging to write
mathematical formulas online, and it creates difficulty for the lecturer and students to
communicate and discuss.

“You can only discuss when you talk about history and education. The usage
of technologies in some disciplines is not easy. For example, it is impossible
for Mathematics to write and sketch on WhatsApp, Blog, and Facebook group
applications. Cause when you want to write some symbols, you cannot. I have
to snap a picture of the symbols and send it, and they respond. We do not have
platforms to entertain discussion that involves symbols” (R9).

Findings from interviews with lecturers indicated the benefits and limitations of
technology usage. Interviews were conducted with students to identify the effects of
technology usage and their perceptions of the effectiveness of technology in learning.
Findings from interviews revealed that studentsweremore satisfiedwith classes that used
technology for teaching before COVID-19. The following section discusses themes that
emerged from interviews with student participants.
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4.2 Results from Students Participants

Improved Concentration and Learning
Student participants indicated that technology usage improved their concentration and
learning as it enabled them to understand the subject better.

“Using a computer helped me to focus and understand faster; having the flexibility
to explore things online is fun.” (R2).

“I had a difficult time during the pandemic in the online class; even though I
wanted to participate, the internet connection was terrible, and I had difficulty
concentrating. The lecturer’s quality of teaching was not good, and most of the
time it was just video recording. We could not even ask questions. I could not
perform well.” (R2).

Availability of Complementary Information Online
They indicated that using the internet allows access to more information that enhances
their learning. Access to information via the internet allowed students to see problems
from different dimensions, and they could understand the concept easier.

“Using the computer can get me more information, enhancing my sense of explo-
ration. The internet provides a 3D perspective to helpme explore all possible views
on problems that may occur in my subject (blended learning).” (R3).

“Online class was not effective for me. In the physical class, I discussed with the
lecturer and other classmates, and we shared what we found and discussed, which
was more interesting than working online alone” (R3).

Increased Cognitive Presence
Cognitive presence involves exploration, the search for information, and solutions. Stu-
dents indicated that technology usage increased their cognitive presence as it stimulated
their learning, and exploration and improved their level of thinking.

“It stimulated me with more ideas and increased the level of my thinking; it also
boosted my knowledge of things that I did not know” (R1).

“The links that the lecturer shared via Facebook group during online class helped
me to explore, and I have enough time to watch similar videos and learn deeply”
(R1).

“I like online classes; it was easy to ask questions and write my answer in the chat
box” (R6).

Enjoyment
Technology usage was a pleasurable experience for the students. The enjoyment of
technology usage in learning attracted the students to pay attention to lectures and the
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information shared by their lecturers. It also created opportunities for students to discuss
and share their knowledge.

“Using a Facebook group is attractive and allows me to comment and share more”
(R4).

“Using the Internet led me to understand the concepts taught, and I did not feel
bored during the lesson” (R5).

“It was more fun to have an online class without any limitations or monitoring;
I just relaxed while listening to the lecturer since we did not have to be on the
camera”. (R6).

Results from both lecturers (Table 3), and student participants indicated that tech-
nology usage facilitated teaching and increased students’ understanding and academic
performance when combined with physical and online methods. However, fully physical
or online classes cause some problems for lecturers and students.

Table 3. Main Themes From Instructors and Students

Instructor Student

Technology Usage Before and During
COVID-19

Improved concentration and learning

Motivation to Use Enjoyment

Teacher-Centric or Student-Centric Availability of complementary information online

Type of Technology and Purpose of
Technology Usage

Enhancing my sense of exploration

Student’s Performance Increased cognitive presence

Limitation of Technology Not effective

5 Discussion

This study identified the usage and effectiveness of different types of technology on
students’ performance from lecturers’ and students’ perspectives. In this section, we
connect the results and extant literature to provide insights on the influence of techno-
logical progress on the education system and recommend ways for technology to be
used as complementary tools for teaching and learning.

Technology usage influences students’ performance and improves student engage-
ment [10, 12, 24, 33–36], as is evident in the technology usage literature. Using different
tools and technologies in different contexts revealed that combining traditional meth-
ods and technology (blended learning) facilitates students understanding of the subject
more efficiently and improves their performance [12]. This is supported by our find-
ings, which indicated that using different types of technology, including social media
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(Facebook, WhatsApp, and YouTube), games, wikis, blogs, PowerPoint, and modules,
increased students’ engagement and academic performance. Increasing student engage-
ment is always a challenge for the lecturer, while the use of technology in the class can
be a solution to the problem. As the results show, technology usage will influence shy
students to provide comments and share their information, particularly if they recognize
that they can be anonymous (an example is Kahoot, where they can use a nickname).
Some students may feel insecure about asking questions or discussing topics in class,
while the online platform provides a safer alternative for them to discuss the topic. Addi-
tionally, technology usage captures students’ attention as it is deemed more attractive.
More importantly, technology usage stimulates students’ thinking and exploration and
increases learning speed.

Findings also indicate that students’ satisfaction with technology usage is dependent
on their perception that “lecturers do all the work” in education. Suppose students expect
to receive all information from the lecturer. In that case, they will not use the other
complementary tools for learning as they are expecting the traditional teaching methods.
Sometimes, they are unwilling to use new technology because it creates additional work
or because they are unfamiliar with the specific technology. This is consistent with the
Bamwesiga et al. [23] study.

Lecturer participants indicated that the usage of different technologies depends on
the purpose of use. They use technology to share information (upload course materials),
increase engagement through two ways of interaction and discussion, and increase stu-
dents’ exploration and improve their learning. Lecturers believed that combinations of
different techniques were more practical to satisfy the different needs of the students.
The finding is consistent withMoghavvemi et al. [12], who indicated that using different
technologiesmay affect student performance and that combining traditionalmethods and
technology will create better results. However, it was difficult for the lecturer to conduct
the class entirely online or have online activities when they teach mathematics or other
courses with some formula.

Decisions on the acceptance of student-centred learning or teacher-centred learning
methods are inexplicit, as they depend on other factors such as the student’s self-efficacy
and their learning strategy. Findings suggest that combining both methods is more effec-
tive as it creates the flexibility to deliver information more effectively. The teacher-
centredmethod ismore effective for students with lower self-efficacy and learning strate-
gies, as they require more attention and monitoring. In comparison, the student-centered
method is more suitable for students with higher self-efficacy. These results differ from
previous studies that suggested either teacher-centric or student-centric methods [19,
22] and highlighted the effectiveness of combinations of both.

Technology usage in teaching increases students’ engagement and encourages par-
ticipation, leading to a higher cognitive presence and improved critical thinking and
academic performance. Our findings revealed that technology enables students to under-
stand the subject faster and more efficiently. The use of online tools provided students
with the opportunity to explore more and access information. This imparts confidence
for students to discuss in class and in online groups. Findings also indicated that access
to more information enhances students’ sense of exploration, stimulates new ideas, and
boosts their knowledge. This is supported by earlier research [24, 28, 29] that suggested
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that technology usage improves critical thinking, increases students’ sense of exploration
of new ideas, and influences their academic performance. These improvements are the
result of the environment that lecturers create as well as the presence of other students
in the group, which generates discussion and gives students the opportunity to comment
and explore ideas. Using online technology to search for information, interacting with
other students online, and sharing the information during class is attractive for the stu-
dents. It creates more excitement for them in comparison to traditional methods. This
finding is consistent with Moghavvemi et al. [12] study that reported on the influence of
the hedonic dimension in technology usage on students’ performance.

This study has some limitations, including a small sample size and potential concerns
about the representativeness of the participants. This may restrict the generalizability
of the findings. However, these results can serve as a foundation for future research to
explore the effectiveness of technology in teaching and learning post-pandemic, espe-
cially considering the extensive knowledge students and lecturers now possess regarding
technology utilization for educational purposes. Future research can use the findings of
this study to develop quantitative tests to test the conceptual model and validate the
model developed by this study.

Our findingswill assist theMinistry of Education in revising and proposing appropri-
ate methods that use technology as a complementary tool and building new and strength-
ening existing infrastructure to facilitate technology usage in academic institutions and
amongst students.

6 Conclusion

The findings from the extensive review of technology usage literature reveal a clear
and positive impact of technology on students’ academic performance and engagement.
The integration of various tools and technologies, particularly through blended learn-
ing approaches, has been shown to enhance students’ understanding of subjects and
improve their overall performance. Our own research further supports these conclusions.
We observed that diverse technology types, including social media platforms, games,
wikis, blogs, PowerPoint, and modules, significantly increase student engagement and
academic achievement. Importantly, technology addresses the perennial challenge of
fostering student engagement in the classroom and facilitates shy students’ participation
by offering anonymity. The online platform also provides a secure space for students
to actively contribute to discussions, particularly for those who may feel uncomfortable
doing so in traditional settings. Additionally, technology’s attractiveness and capacity to
capture students’ attention stimulate critical thinking, exploration, and accelerate learn-
ing. However, it is essential to acknowledge that students’ satisfaction with technology
usage is closely linked to their perception of the lecturer’s role in education. Educa-
tors should be attentive to students’ expectations and concerns regarding technology
integration to ensure a seamless and successful learning experience. Striking a balance
between traditional teaching methods and technology incorporation and addressing any
resistance or unfamiliarity with upcoming technologies will be crucial for optimizing
technology benefits in education.
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Abstract. The aim of this paper is to study students’ acceptance and satisfaction
with Information and Communication Technologies (ICT) in learning activities
during the Covid-19 crisis. We used Technology Acceptance Model (TAM) to
investigate the level of acceptability of technology-based teaching methods and
satisfaction with various courses and trainings delivered in distance. Our sample
is made up of students from different universities in Morocco. Data collection was
accomplished through questionnaires and then analyzed via SPSS. The results of
this study revealed that the level of acceptance is determined by the perceived
utility and the perceived ease of use. Students’ satisfaction with ICT is mainly
impacted by the level of acceptance of these technologies and the teachingmethods
of professors and instructors.
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1 Introduction

Following the spread of Covid-19, a state of health emergency was established in
Morocco in March 2020 followed by an unprecedented period of lockdown in order
to deal with the spread of the virus. Academic institutions were among the first institu-
tions affected by an immediate closure. The education professions appear to be the most
subjected to the massive shift to teleworking. Indeed, the field of higher education has
been particularly affected by these reorganizations since the supervisory authorities have
decided to implement educational continuity. This continuity was “intended to ensure
that students pursue school activities allowing them to progress in their learning to main-
tain the achievements already developed since the beginning of the year (consolidation,
enrichments, exercises, etc.) and to acquire new skills when distance learning methods
allow it”.

Since Information and Communication Technologies (ICT) have been the only alter-
native to guarantee the continuity of learning in the Moroccan universities, they have
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acquired a crucial importance since the outbreak of Covid-19, especially in their rela-
tionship with the various stakeholders. Although many students have acknowledged the
value of ICT, controversies still continue to exist, inmanyMoroccan universities, regard-
ing the efficiency and desirability of these technologies. Hence, the focus of this study is
to investigate students’ perceptions of these technologies. More specifically, this survey
attempts to answer twomain questions: Are the new technology-based teachingmethods
accepted by the students? Has this experience satisfied students’ learning needs?

2 Literature Review

2.1 Distance Learning During Covid-19

E-learning experiences can be analyzed and interpreted from several perspectives. The
satisfaction of the main actors -teachers and the students- can be considered as the most
important perspective.

Lassassi et al. (2020) conducted a study on the satisfaction of Algerian teachers
in regard to e-learning experience during Covid-19 pandemic as, in that period, dis-
tance education was the only alternative to ensure pedagogical continuity. Their study
concluded that the technical and environmental working conditions of teachers were
generally acceptable. They were able to deliver their courses online although the major-
ity of them had explored distance teaching for the first time. Thus, two main difficulties
were noted, firstly the lack of contact with the students and secondly the quality of the
internet connection.

In another study,Bączek et al. (2020) analyzed students’ perception of online learning
during the Covid19 pandemic. They conducted a survey based on questionnaires that
they distributed to Polish medical students. According to respondents’ answers (804
students), the main advantages of online learning is the ability to stay at home (69%),
continuous access to online materials (69%), learning at your own pace (64%), and
comfortable surroundings (54%). The authors confirmed that e-learning is a powerful
tool for teachingmedical students. However, the successful implementation of e-learning
in the program requires awell-developed, long-term strategy and amore active approach.

Similarly, Moawad (2020) conducted a survey on Saudi educational institutions
during Covid19. The author reported that the quick and sudden shift, that changed the
mode of teaching froma conventional standard system to a virtual framework,might have
caused intense stress on students. The analysis of his survey on students of King Saud
University, College of Education, revealed that the issue with the highest percentage of
stress among students was related to their uncertainty over the exams and assessments.

In the same logic, Anwar and Adnan (2020) conducted a study to examine the
attitudes of Pakistani higher education students towards digital and distance learning
during Coronavirus. The findings of their study stated that online learning could not
produce desired results in Pakistani institutions. Many students were unable to access
to a good quality internet and equipment due to technical and financial issues. The lack
of face-to-face interaction with the instructor, response time, and absence of traditional
classroom socialization were among the issues reported by higher education students.

Still, other researches such as Dineshkumar et al. (2020) found out that e-learning
had a very beneficial role during the pandemic in spite of challenges encountered such
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as the lack of online teaching skills in educators, the massive time consummation of
online preparation of classes, and the lack of an appropriate support from the technical
team. The authors also stated that e-learning visualized inequalities faced by learners
and educators in terms of quality or educational tools and equipment. The authors have
thus, suggested solutions such asTVbroadcast, online libraries and resources, guidelines,
online channels, video lectures to have a real instructional strategy and improve student’s
engagement during e-learning. Several other studies have tried to understand and analyze
the behavior of students in the face of distance learning in times of health crisis. Han
and Sa (2021), conducted a study to examine Korean students’ acceptance of online
courses using the technology acceptance model. The results of their study emphasized
three conclusions; First, the perceived ease of use of online courses has a positive effect
on perceived usefulness. Second, the perceived ease of use and usefulness of online
courses has a positive effect on educational satisfaction. Third, perceived usefulness and
satisfaction showed a positive effect on intention to accept online education.

The previous studies carried out on distance learning during Covid19 pandemic have
been very useful and motivating to conduct another survey to illicit students’ perception
of e-learning in theMoroccan universities. The results of the study of Han and Sa (2021)
has motivated us to use the TAM theory of conduct a study on students’ acceptability
and satisfaction with technology- enhanced learning in Morocco.

2.2 Technology Acceptance Model (TAM)

Assessing the acceptance of the technology by different users is of crucial importance
in evaluating its performance. It is a concept that requires the integration of several ele-
ments in order to appreciate the human/technology relationship. Research on technology
is numerous, and concerns several phases: Acceptance of the technology, its implemen-
tation, its evaluation, its continuity… In all this researches, several authors have turned
to the TAM theory in its various versions to conclude their findings (Jelassi and Herault
2015); (De Benedittis and Benhayoun-Sadafiyine 2018);….

Technology Acceptance Model (Davis 1989) is one of the most influential models
of technology acceptance, with two primary factors influencing an individual’s intention
to use new technology: perceived ease of use and perceived usefulness. An older adult
who perceives digital games as too difficult to play or a waste of time will be unlikely
to want to adopt this technology, while an older adult who perceives digital games as
providing needed mental stimulation and as easy to learn will be more likely to want to
learn how to use digital games.

Although TAM has been criticized on a number of grounds, it serves as a useful
general framework and it is consistent with a number of investigations into the factors
that influence adults’ intention to use new technology. Still, TAM theory is the most
used theory to explain the link between the human being and technology (Brangier et al.
2009). It is used mainly to understand and evaluate the acceptance of the technology by
users (Venkatesh and Davis 2000; Venkatesh et al.2003) in different domains (Roberts
and Henderson 2000; Colvin and Goh 2005).

As stated previously, there are several versions of the TAM theory [TAM3 (Venkatesh
el al. 2008)]…. However, we will use the original version of the TAM theory (Davis
1989) because we aim to test student acceptance and satisfaction with technology as set
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out by the study by Han and Sa (2021). The use of this version of the TAM theory can
also be justified by the fact that we aim to analyze the satisfaction and acceptance of the
technology by users who have been forced to use it and not by choice.

3 Methodology

Data collection was fulfilled through questionnaire (primary data). The questionnaire
was sent to 732 students from different universities in Morocco. Six public universities
out of 12 universities are represented in our sample, i.e. a percentage of 50%. For
private institutes/universities, we have a representation of 18% of the total of private
establishments in Morocco.

The level of acceptance was analyzed based on TAM theory. So, a large part of our
questionnaire concerns perceived ease of use and perceived usefulness.

For the satisfaction, we analyzed it based on the level of achievement of train-
ing objectives and the nature of the relation and interactions between students and
teachers/trainers.

The questionnaire is divided into three parts: A first one for general questions; a
second one to investigate the acceptance in relation to ICT in learning; and a third part
to investigate the satisfaction in relation to ICT in learning. Data analysis was done via
SPSS software by a linear regression.

We sent our questionnaire to students from different faculties - private and public
schools and institutes in Morocco. We have randomly chosen 5 public business schools,
5 public faculties and 5 private schools and universities from all over the country. This
sample is made of institutes, schools and universities that have effectively adopted a
distance learning policy. They are listed below:

– National School of Commerce and Management (ENCG) of El Jadida;
– National School of Commerce and Management (ENCG) of Settat;
– National School of Commerce and Management (ENCG) of Dakhla;
– National School of Commerce and Management (ENCG) of Tangier;
– National School of Commerce and Management (ENCG) of Casablanca;
– Higher School of Commerce and Business Administration (ESCA EM), Casablanca;
– Institute of Advanced Studies in Management (HEM), Casablanca;
– International University of Casablanca;
– Faculty of Science and Technology of Settat;
– Faculty of Economics of Settat;
– Faculty of Economics of Agadir;
– Faculty of Economics of Oujda;
– Faculty of Letters and Humanities of Rabat;
– International University of Rabat;
– Private University of Marrakech.

Our questionnaire contains several questions including personal information (gender
and school), the perception of the level of usefulness of ICTs and their performance
during distance learning courses, the number of distance sessions given during the health
crisis, etc.
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Two analyzes weremade: the first one is related to student satisfaction and the second
one is linked to their level of acceptance. We will use the same explanatory variables.

In this part we will analyze the satisfaction and acceptance of ICT separately
compared to the following variables:

– Gender;
– School (private or public);
– The level of familiarity of Information and Communication technologies;
– Possession of computer equipment;
– Distance learning experience acquired before the health crisis;
– Distance courses provided during the health crisis;
– The perceived ease of use;
– The effectiveness of the courses in terms of achieving educational objectives and the

development of students’ knowledge.

For each analysis, we will present the summary of the models in order to visualize
that the model is reliable and the table of correlations between the different variables.

4 Results

Tow statistical analyses were carried out. A first analysis for the study of students’
acceptance of ICT in education and a second to study their satisfaction. To study the
feasibility of the statistical method used (Linear Regression), several tests are extracted
and interpreted, namely: The DW test, the R and R2, and the F statistic.

4.1 Satisfaction with ICTs in Students’ Learning Activities During the Covid-19

The preliminary tests carried out to confirm the method used to analyze the data related
to the students’ satisfaction with ICT were as follows (Table 1).

Table 1. Linear regression model (1st test).

Tests performed Results

Linear regression R 0.902

R2 0.813

R2 adjusted 0.805

DW 1.160

Probability of Fisher 0.000

The DW test is upper than 1, we can say that the model is relatively significant.
The correlation indexR=0.9 close to 1. So,we can conclude that there is a correlation

between the level of employee satisfaction and the explanatory variables that we have
included. The R2= 0.81, and therefore we can say that the explanatory variables explain
about 81% of our variable to be explained.



Satisfaction and Acceptance of ICT in Learning Activities During Covid19 259

Through the statistical tests carried out, it was found that R2 is equal to 0.8, and
therefore there is a correlation between the explanatory variables and the satisfaction of
students. We can also say that the independent variables chosen in this model explain
more than 80% of audit quality. Also, DW is close to 2 and F-statistic is lower than 5%,
we can confirm that our statistical model is valid.

After the analysis of the feasibility of the statistical model, it seems necessary to
present an extraction of the table of correlations in order to visualize the various existing
relations between the satisfaction of the students compared to the ICT and the various
explanatory variables incorporated in this model. The Table 2 gives an idea about the
level of correlation existing between each of the explanatory variables and the acceptance
of ICT.

Table 2. Correlations model (1st test).

Code - Variables ICT - Satisfaction

Pearson production ICT – Satisfaction 1

Gender −0.1

Knowledge – after – Learning 0.534

Ease – ICT - Technology 0.534

ICT Learning Objectives 0.534

Distance Learning COVID19 0.534

Exp – Distance – Learning 0.534

Private – Public – Institute 0.899

Equipment 0.534

Familiarity - ICT 0.765

Student satisfaction with ICT in the training process depends on several elements.
We find as variables with a strong influence:

• The nature of the school (private or public):

Most of students who are from faculties and private schools were satisfied with the
experience of e-learning and distance learning provided during the lockdown.

The level of familiarity of Information and Communication Technologies:
This variable has a high correlation coefficient with the level of student satisfaction

with ICT. The easier the technology is to handle and use, the more satisfied users will
be with it. We find also as variables with an average influence:

• Perceived ease of use:

This variable has an average correlation coefficient (0.5) with the level of student
satisfaction with ICT.
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• Possession of computer equipment:

Having computer equipment (PC, tablet, etc.) is a crucial element in having experi-
ence in distance learning. This is why it still has a relationship with the level of student
satisfaction with distance learning using ICT.

• Distance education experience acquired before the health crisis:

The more students are used to participate in distance training outside the context of
a crisis, the better they are adapted to this new rhythm during the crisis. The experience
gained before the crisis periodwill help teachers, faculties and students to bewell adapted
to this critical context and to succeed in this experience.

• Distance learning courses provided during the health crisis:

It can be said that it is logical that we find that the existence of training provided
during the health crisis is correlated with the satisfaction of students about distance
training techniques. If we did not participate in distance training during the health crisis,
we would not judge if it is satisfying or not.

• The effectiveness of training:

Satisfaction also depends on the level of achievement of objectives perceived by
beneficiaries. If, after a course, students feel that their knowledge has evolved well,
and that the educational objectives assigned to the course have been achieved, they will
directly show satisfaction.

However, the gender of students has little or no impact on the level of student
satisfaction with ICT in the training process.

4.2 Acceptance of Use of ICT in Students’ Learning Activities During
the Covid-19

The preliminary tests carried out to confirm the method used to analyze the data related
to the students’ acceptance with ICT were as follows (Table 3).

Table 3. Linear regression model (2nd test).

Tests performed Results

Linear regression R 0.902

R2 0.813

R2 adjusted 0.805

DW 1.160

Probability of Fisher 0.000

The DW test is upper than 1, we can say that the model is relatively significant.
The correlation index R = 0.979 close to 1. So we can conclude that there is a

correlation between the level of employee satisfaction and the explanatory variables
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that we have included. The R2 = 0.958, and therefore we can say that the explanatory
variables indicate about 96% of our variable to be explained.

Also, the level of correlation existing between each of the explanatory variables and
the level of acceptance of ICT by students were as follows (Table 4).

Table 4. Correlations model (2nd test).

Code - Variables ICT - Satisfaction

Pearson production Acceptance – Use - ICT 1

Gender −0.166

Knowledge – after – Learning 0.647

Ease – ICT - Technology 0.647

ICT Learning Objectives 0.647

Distance Learning COVID19 0.647

Exp – Distance – Learning 0.647

Private – Public – Institute 0.975

Equipment 0.647

Familiarity - ICT 0.852

The acceptance of ICT in the learning process depends on several elements. We find
mainly and with a very strong correlation:

– The nature of the school (private or public).
– The degree of familiarity with ICT tools.

There are also other variables that show remarkable correlations, namely:

– The perceived ease of use;
– Possession of computer equipment;
– The experience in distance training acquired before the health crisis;
– Distance courses provided during the health crisis;
– The effectiveness of training.

5 Discussion

In accordance with several previous studies (Rizun and Strzelecki 2020); (Racero et al.
2020)…, the TAM theory was used in this study to explain and identify the elements
influencing the acceptance and satisfaction of Moroccan students with respect to the use
of ICT.

Through the various analyzes carried out, we notice that despite the differences in
the correlation coefficients, the factors affecting the acceptance of ICT in learning during
covid19 are the same as those influencing the satisfaction of students.

According to TAM’s theory (David 1989), the acceptance of the use of technology
depends on its usefulness and the perceived ease of use seen by the user. Our research
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confirmed this result; we find that its usefulness and the ease of use perceived by the
user are among the variables strongly correlated with the acceptance.

Satisfaction also depends on factors influencing the acceptance of technologies
defined by TAM theory along with other variables such as possession of computer
equipment and experience in distance education. These results were confirmed by the
study of Han and Sa (2021).

Our study joined an array of other studies that have asserted that the level of student
satisfaction with the ICT and their acceptance is strongly correlated with the perceived
usefulness and the perceived ease of the technology (Syahruddin et al. 2021); (Sakka
2022); (Drueke 2021); (Fauzi et al. 2021) and (Antón-Sancho et al. 2023…).

Another point to be interpreted and explained is the nature of the school or faculty
that influences student acceptance and satisfaction of ICT. After analyzing the responses,
we interviewed several students from the various private schools constituting our sample.
These institutions used to offer seminars before the lockdown. Thus, their websites had
online courses that students could consult at any time. Hence, we have found that the
students who studied in these faculties/schools are more experienced and familiar with
the concept of distance learning courses.

6 Recommendations

The study we have carried out aims at determining and defining the factors impacting
the acceptance and satisfaction of learners with the use of ICT in the distance learning
process during the health crisis and the lockdown. The study has, specifically, attempted
to find out the factors impacting distance training in order to provide recommendations
that can ameliorate distance training experiences within Moroccan universities. Our
recommendations will therefore be oriented towards the practices to be set to improve
the concept of distance training based on ICT.

Improving students’ performance and knowledge are the main purposes of any
university. Thus, the forms of training/teaching differ from one university to another,
depending on the nature (private or public) of the fields of specialty of its faculties and/or
schools (HumanSciences, Pure Sciences,Management) andmany other elements. Based
on the results of our study, we will present the main elements that Moroccan universities
should improve in order to be efficient in distance education.

• Improving ICT in the Moroccan universities:

Moroccan universities suffer from several problems. The inability to meet educa-
tional needs appears to be a major shortcoming. This incapacity results from the lim-
ited number of places offered by schools and faculties and the low number of teachers
recruited.

ICT can be used to remedy these weaknesses through two main actions: investing in
communication technologies and introducing students and teachers to these technolo-
gies. To do this, Moroccan universities and the ministry of higher education must, first,
generalize the IT courses in all faculties (where students do not receive IT courses).
These courses must be more practical (or project-based) than theoretical. The content of
these courses must also be updated to integrate the latest software designed (depending
on the specialties).
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Additionally, initiations and introductions to distance education platforms and appli-
cations should be available to all students. This can be solved by setting up tutorials for
the different distance learning platforms on the university website and making them
accessible to both professors and students.

The ministry of higher education is responsible for directing universities towards
the acquisition of software, the design of educational platforms and the encouragement
of students and teachers to use ICT in teaching and research. The integration of ICT in
the teaching process will allow students a permanent learning and a better preparation
for post-graduation life. The investment in digital infrastructure will help to improve
scientific research and reinforce links between Moroccan researchers and researchers in
neighboring countries.

• Distance learning platforms:

Universities must invest in interactive platforms (Zoom, Teams, etc.), to enable users
(professors and students) to benefit from all the advantages of these platforms such as:
“reliability, simultaneous screen share, virtual background, active speaker view, desktop
and application sharing, private andgroup chat, the option “Raise hand”, breakout rooms”
(Nurieva and Garaeva 2020). Universities must conclude agreements with the various
providers of these services to allow unlimited access to these various platforms.

• Continuity of digital training:

Distance education should be seen as a structural element but not a cyclical one. It
continues to be a beneficial form of teaching to improve students’ skills. This form can
also help in providing/receiving academic or professional trainings/seminars to/from
other universities abroad. This practical and continuous form of training can also help
in the face-to-face form that exists within universities. Universities and the supervisory
ministry are required to introduce this form of education after the period of Covid19.
This practice may help the government to alleviate the overcrowded classrooms in the
faculties and may give the possibility of creating virtual universities.

In brief, we can state that distance education must be institutionalized as a per-
manent form of education in Morocco. The Covid-19 crisis has pushed us to rethink
already existing practices in all sectors of human life, including the education sec-
tor. However, institutionalization imposes new structures and new procedures includ-
ing didactic and pedagogical approach of educational institutions. This new framework
also requires new forms of public-private partnership with the integration of research
centers. The foundation of a new model in the field of education requires the establish-
ment of a national dialogue which allows all stakeholders (students, teachers, managers,
researchers, associations, unions, etc.) to participate.

7 Conclusion

The use of Information and Communication Technologies is not new in universities.
However, this new experience offers a new appropriation that could have a profound
effect on theway education activities are organized and also on current teaching practices
by redefining the roles of the different actors involved in the training process, requiring
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a prior analysis of training needs, explaining the objectives, supporting and investing
in infrastructure and adapting the training method to different specialties and fields of
expertise.

This study, which aimed at evaluating the experiences of integrating information
and communication technologies into the training process of students in the Moroccan
context, allowed us to clearly determine the factors influencing satisfaction and the
level of acceptance of these ICTs by users in the process of university training. Our
research can serve as a support for the various changes experienced by the Moroccan
universities and the major changes undergone by educational actors whose experiences
are increasingly publicized. However, the main limit of this work revolves around the
weakness of our sample. The results, although interesting, cannot be generalized due
to the non-representative nature of our sample. However, this limit can constitute a
starting point for research aimed to analyze the acceptance of Moroccan students related
to the use of ICT in learning activities by defining a larger sample and targeting more
universities. This contribution conceives the integration of ICT in education and training
not only as a cyclical means to respond to a crisis situation, but muchmore as a structural
element aiming to bring profound changes to the conception of ICT as a real means of
learning in Morocco.

The study we conducted was able to determine the factors with a significant corre-
lation with satisfaction and acceptance of ICT in learning in order to draft recommen-
dations aimed at improving the experience of distance learning in Morocco. We have
proposed a set of lines in which public responsibles should be interested. These recom-
mendations revolve around the design of training courses, the choice of interactive or
non-interactive training courses, investment in technology and perpetuating the concept
of distance learning as an effective means of teaching.
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Abstract. The publication aims to present a current picture of the competence
gaps in Bulgaria regarding literacy and the integration of innovations in business,
education, and culture. We identify measures enshrined in several national docu-
ments related to reducing the consequences of inequality in access and skills in
information society conditions.

The material also includes data from a sociological study using the in-depth
interview method, which presents the vision of experts from the educational and
cultural sectors about the spectrum of necessary competencies and the impact that
technological innovations have on educational and cultural institutions (schools,
universities, libraries).
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1 Introduction

In Bulgaria and on a global scale, the problem of literacy, in its broadest sense, is not
only current but also unlikely to “subside” soon, regardless of the efforts and the policies
assembled at the national and supranational levels. The issue becomes increasingly
acute in the post-COVID conditions exacerbated by the military conflicts on the EU’s
borders. Apart from serious political, economic, social, etc. negatives, a significant in-
crease in the spread of information with unreliable content and conspiracy theories has
appeared. This “phenomenon” is inextricably relevant to the level of skills that people
form throughout their life. As well as with the help of institutions covering formal and
non-formal education.

PISA 2018 results reveal that 47% of 15-year-old Bulgarian students fail to develop
a minimum level of reading literacy, 44% demonstrated a score below level 2 on the
PISA scale of achievement in mathematics, and almost as many, 47%, have the same
level of preparation in science. These results rank the country below the OECD average.
The general conclusion is that “students have great difficulty in applying in practice the
knowledge they have in different, close to real-life situations” [12]. In 2018, Bulgaria
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participated for the first time in the PISA assessment module dedicated to financial liter-
acy, country score “statistically significantly lower than the Organization for Economic
Co-operation and Development average” [11]. Its main findings relate to the extremely
strong relationship “between students results in financial literacy and those in the main
areas assessed in PISA – reading and mathematics…, with the correlation coefficient
between financial literacy and mathematics results being 0.85, and between financial
literacy and those in reading – 0.84” [11].

These data confirmed by the study carried out by the NGO Media Literacy Coali-
tion, and the Center for Assessment in Preschool and School Education at the Ministry
of Education and Science (MES). According to the study: “students in grade 10 have
serious difficulties in retrieving and the interpretation of information from text, includ-
ing media texts and data, and these difficulties are particularly visible when assessing
their competencies and cognitive skills through open-ended questions and especially in
tasks that require them to articulate reasoned reasoning, but they also have quite a few
knowledge and skills gaps affecting safety both on the internet and on the devices used,
data protection and privacy” [14].

The analysis of the Media Literacy Index 2022 (a study conducted by the Open
Society Institute – Sofia, a non-governmental organization that works to support the
country’s EU integration processes) identifies Bulgaria, among the EU countries, as
“potentially more vulnerable to fake news because several conditions are missing – the
quality of education, media freedom, interpersonal trust or a combination of problems in
these areas”. According to the findings, attention needs to be paid not only to students and
young people, but also to media and digital education of adults, including training of the
trainers [15]. A significant part of the civil organizations in Bulgaria, which participated
in a survey on the topic “What affects disinformation and fake news and how?”, have
a rather skeptical attitude towards the effectiveness of regulations and institutions in
countering fake news and disinformation [13].

The need for serious rethinking is also evidenced by the results of the project “Ready
for digital transformation through joint actions of social partners for the development of
specific digital skills of the workforce in enterprises” as part of the activities within its
framework. A study has been conducted on the needs of digital skills in 16 economic
activities [7]. According to the authors of the study, “only 19% of the research partic-
ipants cover the required level of digital competence for the key position they hold”,
and “significant differences (digital divide) in the level of digital competence between
different economic sectors, as well as between individual enterprises within a sector.
The levels of digital competence are in direct dependence, both on the differences in
the degree of maturity of the technologies used, and on the policies of the enterprises in
the development of human resources” [9], therefore, “significant deficits are emerging
for a number of skills, generally in demand at a higher level than actually possessed, as
well as a deficit of skills that will be needed in the next 5 years, in view of advancing
digitalization and the introduction of new technologies. In this regard, lifelong learning
has emerged as a key moment for all sectors, as technology is entering work processes
extremely quickly.” [8, 10].

Confirmation of all presented sociological studies and analyses is also found in
the annual report of the European Commission (EC) on the progress regarding the
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introduction of digital technologies in the economy and society – DESI 2022. Among
the main conclusions, the insufficient growth rate stands out of the implementation
of technologies in the economy and society; the low share of individuals possessing
digital skills above the basic ones (8%); the insufficient share of predominantly active
citizens with basic digital skills, (31%); an insufficient degree of integration of digital
technologies into business activity, with “adoption of advanced technologies such as AI
and cloud computing services being even weaker”; the still intangible effect of several
major digitalization initiatives in public services [2].

2 Context of the Study

Although the same research also found some positive aspects of both the studied popu-
lations and the general situation in terms of the development and use of the information
infrastructure in Bulgaria, they bring to the fore valid competence deficits that seriously
diverge from the requirements of the labor market. Therefore, as a logical consequence,
there is a display of national development strategies and documents that target improving
educational opportunities to enhance the skills of both – those who are not yet actively
working and those who already have experience. Reaching out to the two groups of
citizens is crucial to reduce the negative impact of the emerging digital divide related to
the skills and characteristics between the generations. There is a clear shift in follow-
ing the European policies and standards concerning the development of technologies
and their integration into the economy and social life, the formation of highly qualified
individuals competitive on the market, and overcoming the inequality between opportu-
nities. The positive measures are incorporated in several national documents, such as the
National Plan for Recovery and Sustainability, the National Reform Program for: Update
2022, the National Development Program Bulgaria 2030, the National Program Digital
Bulgaria 2025, the National Operational Program Development of Human Resources
2021–2027, the Development Strategy of e-government in the Republic of Bulgaria
2019–2023, the National Strategy for Small and Medium Enterprises 2021–2027, etc.
considering the transformative potential of technology to deliver the Fourth Industrial
Revolution and the demands on human potential [16–18]. All the listed documents also
propose policies/measures in two important directions: improving the existing infras-
tructure and expanding the opportunities for acquiring skills through the participation of
all stakeholders. This also includes the network of informal and social partners, libraries
and other cultural institutions, recognized by the EU and member states as a valuable
and important partner for reducing differences in providing access and opportunities for
personal and professional development.

All studies and documents (Media Literacy Index, PISA, DESI etc.) identify deficits
in the complexof competencies and skills (different literacies: information, digital,media
and information, etc.), including personal qualities and skills, applied complexly in cer-
tain life situations in the context of a large technological dynamics. These deficits require
a reorganization of teaching approaches. The reorganization should be directed not only
to the formation of a skill sets, but also to their meaning in a specific context and their
integration into the complex of the learner’s views. A similar philosophy of interaction
and interdependence was proposed in the early twenty-first century and contained in the



Literacy and Professional Training 269

term “transliteracy” proposed by a team of researchers at the University of California,
Santa Barbara. They believe that it is “the ability to read, write and interact across a range
of platforms, tools and media from signing and orality through handwriting, print, TV,
radio and film, to digital social networks” and “might provide a unifying perspective on
what it means to be literate in the twenty–first century” [6] or the interaction of skills with
different contexts. In 2016, Suzana Sukovic [5] further developed the idea, and defined
it as ease and confidence in using a range of technologies, media and contexts (“fluidity
of movement across a range of technologies, media and contexts”) or skills, knowledge,
thinking and acting, which enable a fluid ‘movement across’ in a way that is defined by
the situational, social, cultural and technological context. The ease that Sukovich pro-
poses can be seen as confidence in one’s own skills, knowledge and experience adequate
to the modern environment. Consequently in the process of lifelong learning (in formal
and informal environments) we actually do well to strive not only to build skills but also
to build confidence. Jennifer Sparrow [3] explains the difference, indeed the connection,
between digital literacy and digital confidence as follows: in learning a foreign language,
a literate person can read, speak, and listen to understand the new language. A confident
(proficient) person can create something in the language: a story (narrative), a poem, a
play or hold a conversation. Similarly, digital literacy is the understanding to use tools,
while digital confidence is the ability to create something new with these tools. Or, to
paraphrase Barbara Stripling [4], today’s learners are not limited to the information from
textbooks and books and the knowledge of their teachers. To grow in this environment,
it is necessary for them to form their own research position, to be interested, to ask
questions and seek answers, to become independent learners who build their worldview.
When over time they develop the skills they need, they realize their responsibility and
role in the lifelong learning process.

3 Methodology

It can be concluded from the exposition that the complex of competencies denoted by
the term “transliteracy” is particularly important for the formation and construction of
individuals who have knowledge, skills and confidence adequate to modern society and
the changes in it. In the context of the European Year of Skills 2023, concerning reduc-
ing digital inequality and as a consequence of COVID19, the European Commission
has made some proposals. The proposals aimed at supporting Member States and the
education and training sector in providing high-quality inclusive and accessible digital
education and training to develop digital skills. They relate to the two main common
challenges identified jointly by the Commission and the EU Member States: 1) the lack
of a comprehensive national approach to digital education and training and 2) difficulties
in providing people with the necessary digital skills. The Commission has also expressed
its support for digital education and skills through cooperation within the European Dig-
ital Education Center and through funding, including through the Erasmus + program
[1].

Within the framework of the project TLIT4U Improving Transliteracy Skills through
Serious Games 2021-1-BG01-KA220-HED-000027624, financed under the Erasmus+
program, exploratory sociological research was conducted using the in-depth interview
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method. The sample includes an analysis of the opinions and attitudes of 18 responding
participants (teachers, professors, experts from state institutions, library specialists, etc.)
selected at random.A structured questionnairewith separate information blocks has been
develop for them.

Individual in-depth interviews have been conducted with the invited experts, through
which to study and present the level of familiarity and perception of the respondents to
high-quality information in education, the complex of competences and skills integrated
into education, the place of new generation technologies in the work of Bulgarian edu-
cational and cultural institutions, which are important from the point of view of the
increasing connectivity between different spheres of activity.

4 Results

Asked about the relationship between the concepts of information and digital lit-
eracy, education, and libraries, the experts gave their definitions of the concepts,
according to which digital literacy is “the ability to use digital technologies, devices
and social networks to find, organize, process, evaluate and communicate information
appropriately”, and information literacy is most commonly defined as “a set of abilities
that require people to recognize the need for information, find and evaluate information
and use it effectively”.

Three of the experts have analyzed the relationship between the two terms (informa-
tion and digital literacy), concluding that they are interrelated concepts, with information
literacy being “the more general concept focused not only on the use of digital resources”
but often defined as the ability to discover, evaluate and effectively use the necessary
information. In their opinion “information literacy is a condition for the development of
digital literacy”. On the other hand, digital literacy as the understanding of how to use
technology and different tools is a condition for developing information literacy.Without
developed skills for working with technologies, the effective discovery, evaluation and
use of the necessary information would not be possible.

We can conclude that by its core, information and digital literacy are interconnected
with the creation, design, and information acknowledging, as well as the degree of
acquired skills for research and proper usage by the assistance of technologies.

The interviewed experts are united in their beliefs about the direct and inseparable
connection between education and libraries, with educational institutions being respon-
sible for building a “digitally and informationally literate person”, through libraries,
which are seen as “the closest collaborator of educational organizations”. “They give the
opportunity to consolidate the acquired skills, expand and upgrade learning” because
libraries as “part of the main flow of information” contain and unite information and
digital literacy and education.

The respondents agree on the role of modern educational institutions and libraries –
“to assist in the construction and development of knowledge, skills, habits for effective
discovery, evaluation and use of the necessary information (i.e. to support the construc-
tion of the information and digital human literacy in the twenty-first century)”.According
to them, “the essence of education is expressed in the construction of a system of knowl-
edge, skills, habits, as well as the level of the intellectual development of one or another
person, of one or another set of people”.
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One of the experts also reflects on the readiness of libraries to transmit information
through various media – paper, braille, CD, films, etc. The expert considers the digital
age as a revolution in the way information is transmitted since “the Middle Ages and as a
result today of the ease of transmission, scanning, translation of information and online
tools to analyze it”. The expert concludes, “that a synergy is reached that takes things
to a higher level – interconnectedness, without barriers of language, race, document
format, location of the recipient”.

New educational tendencies and relevant to the economy skills are also included
into survey. In the conducted in-depth interviews, a set of questions was prepared for the
experts, referring to terms that havegainedmore andmore popularity in recent years, such
as digital fluency, media literacy, information literacy, ICT literacy, digital scholarship,
learning skills, communications and collaboration, career management – career and
identity management.

When asked about the role of libraries, schools and universities in the formation of
Digital Confidence among users, all 18 experts are of the same opinion about its “key”
role, considering that the improvement and high level of digital literacy is a condition
for the development of digital confidence. Without the understanding how to use the
technologies and the different tools, the creation of new information and/or a newproduct
would not be possible. Respectively, digital confidence takes digital literacy to a higher
level, requiring both the effective use of information and the ability to create a new
product.

More than half of the interviewees agreed that being digitally literate means “having
the skills to create new content, knowingwell how to select and use technologies to create
it”. According to them, digital confidence is built on the basis of the existing personal
knowledge of learners.

Experts also agree on the institutions in which digital confidence should be formed.
Universities and university libraries, schools and libraries are the institutions to build
digital confidence. In all university majors and curricula, class time should be set to
acquire these skills. According to the experts, this can and should happen with the help
of libraries, because “libraries have the necessary resources for users to use the acquired
knowledge and realize production” and they are the most suitable place where the user
can “exercise digital confidence”.

The main problem, according to half of the interviewed experts, is the insufficient
understanding of the importance of both information skills and competences, as well as
skills related to digital confidence. Theyfind the “lack of trainedpersonnel in the libraries
to develop such curricula and courses” as a drawback. According to the respondents,
on one hand, training courses are needed for trainers. On the other hand, it is necessary
to take actions related to ensuring good working conditions in university libraries, in
which to attract motivated specialists, “ready to upgrade continuously their skills and
competences, so that they can adequately meet the expectations of them not only from
the university, but also from society as a whole”.

More than half of the experts shared that digital confidence, like any other, comes
from knowledge and sufficient opportunity to use it into practice. If it is missing,
“confidence is replaced by timidity and indecision to even try”. Therefore, the role of
schools and libraries is important and decisive. We might suppose that if they provide
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substantial training in these areas and extensive opportunities to practice the knowl-
edge of using the various tools, then the digital confidence of the learners will increase.
According to the respondents, it is necessary for students to acquire “serious digital
literacy” even in primary education; one of the experts also proposes an implementa-
tion: “it would be good if tasks related to working in a team were set for students from
different schools and the libraries (as a connecting link) in an online environment”. The
opinion of the interviewee is that most “library specialists, especially in school libraries,
do not have digital literacy and this makes the task even more difficult, but working on
common projects (students, teachers and librarians) would be useful for each of them.
Together, they could learn and gain digital confidence”. By continuing their studies in
higher education institutions, learners can have absolute confidence that they are capable
of handling technological tools for the purposes and in accordance with the profile of
their studies.

Of interest is the opinion of one of the experts, who compares digital confidence
and digital literacy to riding a bicycle, whereas “literacy is explaining how to sit, how
to pedal, how to hold the handlebars, and confidence is after having learned everything
to be able to carry on alone”. Another expert likens confidence to “… an artist who has
outgrown the coloring book”which he says suggests “talent, freedom, high intelligence”.
It gives an idea of “Montessori for librarians and students” –with games, polls, tutorials,
that is, not something mandatory and therefore boring”, taking into account that “people
with talents should be left free to develop, not to make them perform some formal steps”.

These are the theoretical and practical understanding and mastery of information
and communication technologies in modern society is essential because of the need to
manage an ample amount of information in various spheres of human activity – health
care, libraries, schools, universities, radio, television, etc.

Asked about the role of libraries, schools and universities and librarians, teachers
and educators in shaping each of the seven elements of digital literacy in users/learners,
nearly a quarter of the experts responded: “when we manage to master ICT literacy from
the school or at a later stage – at the university, then we could realize and understand the
seriousness of the other elements”. The educators builds the skill for learning, commu-
nication, and cooperation. Three of the interviewed experts consider that “information
and digital literacy help to further develop and shape as individuals in the digital envi-
ronment”. The statements suppose that the digital collaboration: “cloud technologies
that enable users located at great distances from each other to work at the same time,
on the same documents, help”. In the last several years (with the start of the COVID
pandemic), working online increasingly became a norm: working from home, leading
workshops, online training for career and personal growth, webinars, seminars and, last
but not least, school classes and university lectures. Enabling online work and study,
requires information and digital literacy.

Experts are united around the thesis that good information and digital literacy, in
the presence of such an immense quantity of data and sources, presupposes the natural
formation of critical thinking skills in the learner. Fostering critical thinking requires
special attention at school, at higher education. Each of the elements of digital literacy
should be established and recognized at the very beginning of digital literacy. They are
like “pieces of a puzzle that will allow us to see the whole picture”. The initial talk about
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“socialization of children in schools and kindergartens, now we are talking about digital
collaboration and communication skills”. That is, experts reflect on the ability to use
technologies for teamwork (working on one project from different parts of the world)
and career development in a much larger collective.

In a rapidly evolving digital world, librarians are evenmore determined to elevate the
status of the library in society by “improving every day to be as useful as possible to their
users”. As a result of their initiative to update their professional practices, libraries fit into
our world increasingly. According to the experts, media literacy is delicate, which neces-
sitates the need to distinguish betweenmisinformation and reliable information. To reach
a comprehensive level of fluency in media literacy, it is necessary to apply the lessons
learned in school, university and seek advice from the libraries. One expert elaborated
on the role of the librarian “to educate appropriately for different audiences” and applied
the seven elements of digital literacy to users. The following parallel is drawn: “we divide
people into analogue literate and illiterate without a chance to find a job and be fully
present in society, so without ICT technologies there is neither present nor future for a
student or teacher”. This also reflects on possible “roles” for the librarian: multiplexer,
rights activist, hacker, manager, self-esteem booster. At universities and especially in
the library,Media literacy suggests students search in recognized databases; Information
literacy – expects an understanding of the library’s electronic catalog and the specific
functionalities of the full-text and abstract databases; ICT literacy – work in different
formats; plagiarism software; Learning skills – students to search for information on
their own; unified search in databases, where there helps and tutorials for the software
they are interested in; Communications and collaboration – creating a community of
library users; Career and Identity management.

One of the interviewed experts provides an in-depth analysis of each of the elements,
correctly noting that all seven elements of digital literacy are key “competencies of the
modern person in the twenty-first century”. The development of media literacy could
be achieved through “the use of interactive teaching methods, experiential learning,
problem-solving learning, group activities and projects”. Regarding the “communication
and cooperation” element, the expert notes the key “teamwork – part of the so-called
soft skills”, such as teamwork, is “a necessary condition for successful implementation
in modern society”. The role of schools, universities and libraries is to create favorable
conditions for the development of teamwork skills “by involving pupils, students and
users in group and partner tasks, simulations, educational games and joint projects”.

For effective career management development, experts believe that it is necessary
to build “skills to understand and critically evaluate one’s own development needs in
order to manage one’s career and achieve professional success”. Schools, libraries and
universities could support this process with the help of existing career centers, individual
counseling and personal development programmes with closer connection to Ministry
of education and science and administrated by it National portal for students’ career
orientation [18].

A significant opinion of the one of the experts is about the necessity for educators
and teachers to build and form all 7th elements of digital literacy. And libraries are
the institutions that should support and assist both teachers in schools and university
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professors. Some of these skills can be developed with the help of library specialists
only. However, Bulgaria has a long way to go before the actual entry into practice.

A set of questions was also prepared for the conversations with the experts, referring
to the importance of the elements of Digital Confidence for library users, learners and
library specialists, teachers and lecturers. Interviewees were asked to rank the items in
order of importance. Everyone agrees on the importance of the specified elements ofDig-
ital Confidence (Data fluency, Innovation fluency, Curiosity fluency, Creation fluency,
Communication fluency), since technology and digitization, which are in all spheres of
life, are a prerequisite for the need to the mastery of each of the elements. First and
second most important are creative confidence (Creation fluency) and confidence in pro-
fessional communication (Communication fluency), and the remaining three elements
are interconnected and derive from each other: Curiosity fluency, Innovation fluency,
Data fluency.

Conducted survey sought to explore the intersection between the innovations,
education and culture. Regarding the relationship between Education 4.0, Industry 4.0,
Internet of Things, Artificial Intelligence, Big Data and libraries, schools and universi-
ties, the interviewed experts pointed that Education 4.0 is a comprehensive concept of
modernization and digitalization of education, which is inspired by the fourth industrial
revolution related to the promotion of high technologies in production (Industry 4.0). In
order for learners to be prepared for life and their profession, they must be trained using
modern methods and training tools, including the use of Artificial Intelligence, Internet
of Things and Big Data. The implementation of this modernization process requires a
complex approach and cooperation between libraries, schools and universities and the
implementation of joint projects with the participation of a team of specialists. Experts
believe that libraries are “base and play a nodal role; they can actively assist in the
implementation, realization and realization of the above”.

One of the experts reflected on Industry 2.0 and the role of libraries – they kept patents
for machines, blueprints and much more. Since then, there are also the first copyright
protection laws. “Industry andEducation 3.0 introducedgreater communication between
the teacher (previously an unchallenged authority) and students, and ushered in the use of
computers and other IT to make the creation and transmission of information incredibly
easy”.

In Education 4.0, Industry 4.0, and IoT, where everything is interconnected and aided
by artificial intelligence algorithms and the overall advancement of digital technologies,
the library’s role is to be engaged with protecting their users from content that is not
relevant, peer-reviewed, ethical, harmful content, etc.

According to the expert, “perhaps one day, just as we have the first humanoid robot
with character and intelligence close to human – Sophia, we will also have our improved
version – a librarian who we have trained to have our expertise, but who does not suffer
from fatigue, health problems and pay problems to reduce his effectiveness”.

The rapid pace of technological advancement compels us to constantly update our
skills. The ability to navigate different fields of these technologies in the educational
process is fundamental and valuable for the development of Bulgarian society. It boosts
scientific research because as technology advances, so does science.
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In this context, a set of questions has been prepared, where the Bulgarian experts are
asked to share a reasoned opinion about the significance of technology in the fields of
education and scientific research.

Respondents were on the same opinion about technology’s improvements as the
driving force for society, and science: “knowledge and the constant effort to increase
human understanding through research. This effort ‘gives birth’ to technologies through
which wemore easily conduct research into unexplored human realms”. One of the inter-
viewed participants highlights the importance of technologies that “give new horizons
and opportunities for deeper studies and restorations of springs”. The expert provides
an example of archaeologists achievements with the most modern techniques. After the
objects are photographed and reconstructed – “unique opportunities for making new
discoveries, and hence analyses” are available.

Half of the interviewed experts see technology importance in most spheres of activ-
ity: medicine, transportation, the economy, etc. In scientific research, they see technol-
ogy as a mechanism that drives progress, which can contribute to the whole society
and literally change our lives, and they give an example with the “hadron collider”,
“transplants”, “space travel”. According to the interviewed specialists, in the education
sphere, technologies have more of a supporting and facilitating function since: “a person
can be taught to think with a sheet and a pencil”, “it facilitates the work of communica-
tion of discoveries, file sharing, information retrieval” and as the CORONA-pandemic
shows – “the possibility of virtual classrooms, conferences and the ‘going online’ of all
professional life”.

Another significant topic associated with the subject concern to the disinformation,
digital safety and the role of teachers, university lecturers and library specialists.
The experts participating in the surveywere asked to share their opinions and thoughts on
the necessary skills in order to successfully distinguish between reliable and non-reliable
information. All respondents agree that false information is exponentially increasing and
it is important for consumers to be able to recognize and distinguish between reliable
and non-reliable information. It is necessary to select and use authoritative sources –
such sources can be both mainstream media and blogs, specialized publications, official
institutions (e.g. ministries, universities, etc.), and/or “the good old books in the library”.
This is one of the ways to successfully “sift” true from false information, emphasizing
that it “should not be forgotten that history is written by people and this is their reality,
point of view and absolute objectivity does not exist. So it remains, the skill to find reliable
information from different points of view about facts, events or definitions, which would
help to look at our “assignment” as a 3Dmodel from all sides and thusmake an adequate
decision for the implementation of the project”. Disinformation is increasingly reaching
people through a large selection of social networks. But, although increasingly used by
politicians, and government organizations, they remain “sitting and playing a game of
broken phone”.

One expert suggests building a “network of people and sources you can trust” such as
sites, agencies, publishers, etc., that are secure and verify information. The interviewee
gives an idea for courses involving new applications – reverse image search, videos,
plagiarism detection software.
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Regarding the current topic of digital safety and whether the librarian, teacher, lec-
turer have a role in forming such skills in users/learners, experts are of the opinion that
librarians have a major role in building skills to safely search, find and evaluate the nec-
essary information. The teacher’s role in this process is fundamental for young students
who have not yet developed the skills and habits to search for information safely, which
is why. Experts believe that a meaningful librarian’s role is building digital safety skills
and they need to be “resourced, knowledgeable, and willing to educate users”. Experts
also reflect on the various areas of application of digital skills that are becoming wider,
giving the example of mobile phones, where digital skills are required to be used safely
and without risks.

Most governments train teachers in digital skills. The purpose of this strategy is to
implement the educational plans that have been developed in this matter. We can apply
them to all those economic activities that require the use of computer systems and web
surfing. On the other hand, they are also necessary in the process of teaching so many
students through information seeking.

Digital entertainment also expects this type of skill, for example when we watch
a movie on an audiovisual content platform or on social networks themselves. Digital
skills are the knowledge and skills that enable us to navigate the web or use electronic
devices safely and effectively.

The conveniences and facilities that the Internet does not bring solely positive out-
comes. “Every luxury has a price, and in this case, it is the “complete exposure of
personal data”. This digital “undressing” of our activities and preferences, on the one
hand, makes it easier to offer information and interests, but on the other hand, exposes
us to a risk that should not be underestimated. Cyberbullying and hacking attacks on
personal data are risks to recognize and respond to, so they can be minimized. These are
serious crimes that can have consequences, especially for teenagers. An expert gives an
example: If at one time in an electrical engineering class we were introduced to a contact
and how “electricity works, it was MANDATORY to explain what we should not do to
avoid being electrocuted and what to do if we are!”. The respondent concluded that the
topic of digital safety should not only be one of the first in digital literacy education, but
should not stop being present as a core lesson from primary school “and all the way to
the completion of primary and secondary education”. An increasing number of young
children are dexterous with smart phones and other types of devices and we admire “the
technological gene of young children, not realizing that this goes hand in hand with risk
and children should be aware of it, as they know how to play clips on YouTube!”.

The COVID pandemic has categorically proven the importance of technology in all
spheres of public life, including education and. Without technology, education would
not fulfill its role, which is to prepare the younger generation for life and the future
profession.

The final part of the interviews with the Bulgarian experts was focused on the key
skills of the twenty-first century, namely: reading literacy,mathematical literacy, scien-
tific literacy, emotional intelligence, personal development skills, creativity, innovation;
finding and using relevant information, critical thinking skills, communication skills
(written and verbal communication), teamwork skills, fake news recognition skills, safe
behavior in the digital ecosystem, curiosity, persistence, creativity, financial literacy and
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digital literacy. To maintain and improve these skills, “we must educate and develop
throughout our lives; a desire to continuously learn and acquire the relevant knowledge,
skills and competences to be better citizens and professionals”.

Some of the experts (five) highlight adaptability and flexibility, as well as the skills
to evaluate information and the ability to “interact with people, the ability to be an
intersection between industry, copyright, education, university projects, laboratories,
creativity and leisure”.

5 Discussion and Conclusion

The partnership between educational and cultural institutions is hindered by the lack of a
comprehensive state approach to digital education and training, which affects learning in
schools and universities. A comprehensive state approach is not extensive enough or fails
to help gain digital confidence in using different tools to create a newproduct. Serious and
thorough training in information and digital competences in the curricula at school and
university level is needed, which will help “with ease and confidence, people find a path
to realization and improvement”. The elements of digital confidence are important for
all who would like to be adequate in the modern world, to have a successful professional
realization and career development, and to move both themselves and society forward.
All elements of Digital Confidence (Curiosity fluency, Communication fluency, Creation
fluency, Data fluency, Innovation fluency) are in synergy and/or intersection. The ability
to create a new product or new information could not be achieved without purposeful
work to develop each of these elements. The foundations of digital confidence should be
laid as early as primary school age. This requires both teachers and university lecturers
and librarians to “have, develop and improve their digital confidence by engaging in
training, exchanging experiences and collaborating with other professionals”. If digital
confidence is not mandatory for library users and its lack is not fatal (after all, not every
user is a learner or specialist in a certain field), then it is important for library professionals
to have the confidence that they can meet the needs of everyone or almost every user.
This is not an easy task, considering that some librarians and teachers still do not take
advantage of the full range of technological tools to facilitate both theirwork and the tasks
of learners. The “OLD SCHOOL” generation of teachers and librarians do not feel „in
their own waters “in the digital environment, but although timid, if they themselves have
a curiosity about the surrounding technology, they could gain the necessary confidence.
Moreover, the “discovery” of technologies together (learners, trainers and librarians)
would bring special pride in what has been achieved”.

Libraries, universities and schools are part of a rapidly changing digital world, and
technologies, industries and societal patterns and processes are changing every day along
with the digital and information society.

The common link between Education 4.0, Industry 4.0, Internet of Things, Artificial
Intelligence, BigData helps the faster development and improvement in each of the insti-
tutions, because without education, there will be no development, without development
there will be no industry, without the industry, there will be no technology either – “This
is the chain of the successful person, business and profession”.

The technological advancement is what drives the development of humanity and
the economy these days. These processes will not slow down, but rather accelerate.
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As the entire industry modernizes, formal education will also. Almost every profes-
sion today operates in a highly technological environment. New technologies are being
implemented as quickly as possible for more production and profit, but in education,
progress is much slower and relatively conservative and traditional. This means that we
might thinking on an overall philosophy for the modernization and digitization of formal
education, with the main goal being through technological tools and resources, to stimu-
late education in a non-traditional way. In Bulgaria, curricula in schools and universities
must be updated. They should include all the key competences related to information,
digital and media literacy, because school and university are the places where knowl-
edge and skills on the use of digital technologies are formed and developed, and libraries
contribute to this process.

In recent years, the topic of the place of libraries as centers for digital inclusion
and improvement of citizens’ digital competences has been increasingly discussed in
Bulgarian society due to the libraries resources and means to provide an opportunity and
continue the process of upgrading digital competences. Librarians possess the necessary
skills to enable users to build, refine, and understand digital technologies, use them and
solve complex problems.

They (libraries) follow the standards of digital, information and media literacy. As
for media literacy, vigilance is needed to distinguish between reliable information and
misinformation, and libraries, to a large extent, have licensed databases that contain a
high percentage of reliable information. And the formation of media literacy, recognized
as one of the key competences of the twenty-first century, should be a priority and
be developed from primary school age. This can be achieved through joint programs
between libraries, schools and universities.

Viewing libraries and universities as an environment for the development of digital
literacy and digital confidence, institutions carry out research on the need for training for
the development of digital literacy and digital confidence, and at the same time create
individual curricula and programs tailored to the level of development of students’ digital
literacy.

In conclusion, the role of modern educational institutions and libraries is to assist in
the construction and development of knowledge, skills and habits for effective discovery,
evaluation and use of the necessary information (i.e. to support the construction of the
information and human digital literacy in the twenty-first century). And the essence of
education is expressed in “building a system of knowledge, skills, habits, as well as the
level of intellectual development of one or another person, of one or another group of
people”.

The conducted research presents the opinions of Bulgarian experts from the educa-
tional and cultural sector, who in a situation of catch-up development and as represen-
tatives of the formal and informal learning environment, find it necessary to re-examine
the frameworks, forms and approaches of cooperation in order to expand the scope of
access to education and technology to a wider range of citizens. Only the understanding
of the important role of lifelong learning and the timely adaptation and participation
of all stakeholders in sync with technological developments can be a prerequisite for
reducing the existing digital inequalities.
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Abstract. Alongwith the intensive development of the information society, many
beneficial phenomena improving the quality of life of Internet users have appeared.
Unfortunately, there is still an unharmonic participation of all age groups in
cyberspace. This phenomenon is described as digital exclusion. This digital divide
has been studied in detail and described in the sociological, pedagogical and geron-
tological literature. Despite a solid theoretical basis and many activities aimed at
digital inclusion, so far the digital divide has not been completely eliminated.More
than two decades of research allow us to notice several important regularities about
the phenomenon of lack of full participation of older people in cyberspace. This
chapter is unique due to the first attempt to systematise the phenomenon of digi-
tal exclusion in Poland with the use of the popular J. V. Dijk concept. The article
presents several perspectives: individual conditions, systemic solutions and gaps to
be filled. Despite its theoretical nature, due to the methodology used, the text has a
number of postulates useful in gerontological practice. The individual perspective
refers to the needs of seniors, their physical conditions and cognitive characteris-
tics. The community perspective, on the other hand, aims at presenting proven and
useful practices for digital inclusion in various non-formal education institutions.
Thus, the text intertwines the perspectives of individual and horizontal condi-
tions. The study is the result of the international project “REMEDIS is supported
in Poland by the National Science Centre - NCN [021/03/Y/HS6/00275]”.

Keywords: Poland · Digital Divide · Digital Inclusion · Social Gerontology ·
Geragogy · Universities Of The Third Age · Volunteers

1 Introduction

It may seem that today’s societies have the privilege to live in the times of great opportu-
nities and unlimited possibilities. The previous time and space limits have been overcome
thanks to the latest technologies and digital solutions are being introduced into every
area of human life Unfortunately, progressing digitisation and computerisation are not
followed by the development of digital literacy of individual citizens. The concepts of
digital or information society [1] are not fully adequate if we consider the indicators of
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participation of certain individuals in using digital technologies and information pro-
cessing. Some social groups, like seniors, the unemployed or people with disabilities
remain less active and sometimes passive in these areas [2]. In addition, it should be
mentioned that the way the information society is currently being defined is changing,
which is sometimes referred to not only as an information or network society, but also
as a platform society [58]. The accessibility to platforms, i.e. e-services, is an important
determinant of belonging to the group of e-citizens or the digitally excluded.

This situation requires the implementation of wide-scale actions to minimise the
digital divide in every aspect and area of human life. The goal of digitisation of the
society is to increase the individual participation in the social life and the chances for
self-development. However, we must remember that this process has various conse-
quences. On the one hand, popularisation of the modern technologies helps to level
social inequalities and fight exclusion [3]. On the other hand, it may lead to even greater
divide [4–8]. According to research [9] digital gap is not only the result of the lack of
access to modern technologies or insufficient digital literacy but depends on such sub-
jective factors as distrust, ignorance, lack of faith in own abilities or interest [10, 11].
And while mass-scale computerisation really levels the access and enables participation
in the social life, thus, reducing the risk of social exclusion [12] (p. 173), it is not capable
of eliminating the subjective, psychological barriers mentioned above.

Since 2000 (Strategia Lizbońska), Poland has been taking different initiatives to
develop the information society. All refer to the three strategic objectives adopted by the
European Commission: access to cheaper and faster Internet, mobilisation of the citizens
to use it and investing in people by increasing their competencies [3]. Digital inclusion
is being implemented country-wide and locally. Some of the initiatives, especially these
focusing on overcoming the motivational barriers, are implemented based on Reder’s
pathway to digital inclusion [13]. The interventions address elimination of barriers at
the following stages: digital access, digital taste, digital readiness and digital literacy.
The needs in this area are great as there is still a great percentage of Poles, especially
the oldest citizens, who for different reasons remain offline [14].

In the age of general ageing of the human population, the issues of inclusion and
participation of seniors in the social life have become particularly relevant. According
to the UN estimates, by 2030 people aged 65 and more will constitute 23.8% of the
global population. In Poland, senior citizens will be 1/4 of the population by that year
[15]. For different reasons, some of them will remain at social margins. One of the key
challenges of the humanity is to create the conditions which would facilitate inclusion
of this population into all forms of activity, also the ones using new technologies. Active
participation of seniors in the global network will allow us to benefit from their potential
to even greater extent.

The problem of participation of the older people in the cyberspace presented herein is
a valuable contribution to the global discourse about reduction of social inequalities and
promotion of active ageing. Learning about the nature of digital inclusion of the oldest
citizens in different European countries supports the effective continuation of the already
implemented actions and the development of new, holistic solutions. The goal of this
publication is the exchange of opinions and experiences related to digital inclusion. It is
the contribution of Polish researchers to the development of an interdisciplinary space for
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collaboration to solve the problems of digital divide. It shows the characteristic features
of digital divide and documents the selected good practices in the area of inclusion. The
authors present the actual state of research into the activity of Poles in the cyberspace
and attempt to implement the concept of J. V. Dijk to Polish conditions. The implications
discussed in the paper are based on the experiences related to teaching seniors in U3As or
the Lighthouse Keepers of Digital Poland project. They are a valuable source of practical
knowledge and inspiration to continue the studies in the area of reducing the “digital
gap”. The final recommendations are universal andmay be useful for all the international
community.

2 Digital Divide – Theoretical Framework

Research on digital exclusion generally focuses on socioeconomic factors, although
basic internet access is no longer a major obstacle to digital integration. Individual fac-
tors are considered less frequently, which causes some people to remain unadjusted to
the surrounding world of new media. This is because in this case, you cannot generalize
the results on the reasons for digital exclusion and you cannot predict changes in the pop-
ulation due to a lack of involvement in digital media. However, many negative attitudes
towards the Internet are identified. They are related to a lack of confidence in digital
technologies, perception of the age as exclusion factor or a lack of digital knowledge.

In the light of the analysis carried out by Jasiński andBąkowska [16], the fact of being
a senior does not increase the risk of social exclusion. Rather, exclusion is associated
with specific traits and behaviors that may accompany old age, e.g. material poverty,
negative stereotypes widespread in society, less physical fitness or disability.

Literature in the field of digital participation highlights both the material factors that
lead to digital exclusion and the attitudes, skills and culture of using the Internet [17].
Exclusion patterns persist even when access is almost universal and many services are
only available online [18].

Helsper, Reisdorf [18] cite studies that show that there is rarely a direct relationship
in which one indicator pierces all others as an explanation of digital exclusion, while
three indicators consistently appear as strong predictors of Internet access and use: age,
education and disability. In 2010, Van Dijk and Van Deursen [19] noted that the level of
education is a key explanatory variable in understanding differences in Internet literacy.

The concept of digital exclusion is generally associated with unequal access and
the ability to use information and communication technologies that are perceived as
necessary for full participation in social life [20]. Digital division is defined as inequality
in access to information and communication technologies, and above all the internet [21].
In 2005, Van Dijk [22] identified a sequential relationship between social inequalities
and unequal access to digital technologies.

In 2012, definitions based on the terms “user/non-user” and the internet (“have/do
not have”) were moved to the exploration of the gradation of Internet use and skills
that are the cause of the “digital divide” between people [23]. In 2012, van Dijk cited
the concept of “digital skills” as a series of several types of skills. The most basic
are “instrumental skills” or “operational skills”, the ability to work with hardware and
software, however, he also drew attention to all types of skills related to content required
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for the effective use of computers and the Internet, distinguished “structural/information
skills” from “strategic skills”. Information skills are the skills to search, select, and
process information in computer and network sources. Strategic skills can be defined as
the ability to use computer and network sources as a means to achieve specific goals and
the overall goal of improving position in society [24].

The digital division of society can also be understood as inequality in four further
types of access: motivation, physical access, digital skills and various uses [24]. The
current, mainly European situation of all four types of access is described in details. For
example, the differences in digital engagement were identified from basic use involv-
ing individual communication, through indirect use involving individual networking to
advanced use involving civic participation. Therefore, more recent literature focuses
on areas related to skills and knowledge in understanding digital exclusion as much as
Internet access.

Van Dijk and Van Deursen [25] tackled the digital divide in terms of differences
in Internet skills. They include operational (basic skills), formal (navigation and orien-
tation), information (information needs for users), strategic (ability to use the Internet
as a means to achieve specific goals and improve position in society), as well as social
skills, creative and mobile. Helsper and Van Deursen [18] add that communication and
socio-emotional skills should be included in this framework, as these are important skills
in the context of social media. It is emphasized that the development of digital skills is
also influenced by social environments and learning patterns by family, friends, school
and workplace [26].

Already in 2012, Scheerder, van Deursen and van Dijk [9] wrote that social condi-
tions could, for example, be used for qualitative research, how individuals interact and
negotiate with others in various contexts, such as home or work, but social and cultural
conditions require additional information to interpret their meaning.

In digital exclusion studies, Śmiałowski [27] describes two approaches: lenticular
and holistic. In the lenticular approach, the phenomenon of digital exclusion is analyzed
independently for each of the dimensions (access, use, skills), which leads to difficul-
ties in the overall assessment of the scale of digital exclusion. However, in a holistic
approach, all dimensions are taken into account simultaneously. The most frequently
studied dimensions in the holistic approach are: infrastructure, availability and applica-
tion. For some indicators, the following conditions are also taken into account: political,
economic and socio-demographic. The most popular holistic measures include: DIDIX
(Digital Divide Index), NRI (Network Readiness Index), IDI (ICT Development Index)
and DDI (Digital Divide Index). The CSO report from 2007–2011 contains information
that shows that among people aged 65–74 in 2011, only 10.8% regularly used a computer,
while among people aged 55–64 - as much as 31.6%. In response of the Undersecretary
of State in the Ministry of Administration and Digitization to the interpellation on the
digital exclusion of seniors in 2014, we read that only 12% of Polish people in the 55–64
age group and 19% in the 45–54 age group have an average level of computer skills,
while the average level of internet skills is declared by 11% of Polish people in the 55–64
age group and 17% in the 45–54 age group. The above data indicate a significant barrier
to professional exclusion of the 45+ age group, which is the lack of basic competences
and digital skills. The report on the quality of life of the elderly, prepared by the Central
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Statistical Office in 2015, shows that 13% of people 65+ use the Internet every day or
almost every day. In turn, statistics obtained by Megapanel/PBI show that every fifth
Polish 55+ used the network in 2016, when in 2005 it was only a percentage (3.4%)
[27].

The conclusions of theAasaReport -Digitally Excluded PolishWomen 2017, largely
focus on the fact that digital exclusion concerns almost every third Polish woman aged
45–70, as a result of which more than 2 million women are within the problem. As many
as 38% of digitally excluded women do not have access to the Internet, and 39% do
not use the network despite having access to it. Among the digitally excluded women, a
large proportion are rural residents (43%) and people with secondary education (43%).
The share of women in the digitally excluded group increases with age. For women aged
45–49, it is 8%, and for women aged 65–70 it is 35% [27].

Research carried out by Śmiałowski [27] indicates the existence of a large diversity
in the access and use of ICT. In the period of his analysis (2003–2015), the phenomenon
of digital exclusion is steadily decreasing, however, the problem of digital inequality is
still significant in Polish society, despite the fact that almost 80% of households were
equipped with a computer and Internet connection, the percentage of people digitally
excluded in 2015 still accounted for over 50%, and the percentage of people fully using
the latest ICT solutions was only 24.8%. The obtained results confirm that the scale of
digital exclusion is increasingly influenced by the dimension of digital competences,
and with a smaller impact of having ICT [27].

The digital exclusion of older people in the face of the growing number of seniors
in the population may in the future be a serious social problem and also the loss of a
large market for suppliers of goods and services. Social exclusion is a multidimensional
phenomenon and means the inability to participate in economic, political and social life
as a result of a lack of access to resources, goods and institutions, limitation of social
rights and deprivation of needs.

Focus studies carried out by Huterska [28] pointed to the important role of so-called
soft factors (i.e. not related to physical access to the Internet) in deciding to opt out of
certain activities (online purchases) by people over the age of 65 [28].

This is confirmed by research on access to and use of the Internet by Polish society,
conducted periodically by the Central Statistical Office. Walkowski [29] states that digi-
tally excluded people are much more difficult to overcome psychological than technical
barriers to Internet access and learning basic computer skills. This situation requires
urgent improvement. People who do not use the Internet are socially and professionally
limited or practically disabled, which causes measurable economic losses.

In Poland, according to Eurostat data, the group of people who have never used the
Internet is 22%, while for the entire EU this percentage is only 14%. This share would
certainly be much higher if people aged 75 and older participated in the study. Most
people regularly use the Internet in Denmark, Luxembourg, Great Britain, Finland, the
Netherlands and Sweden (over 90%). In these countries, the percentage of people who
have never used the internet reaches a maximum of 5%, and the least people regularly
use the internet in Bulgaria (59%), Romania (60%), Italy (69%), Greece (69%) and
Portugal (70%). In these countries, the highest percentage of people who have never
used the Internet was also identified (from 25% in Italy to 33% in Bulgaria). The level
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of all tested skills related to using the Internet was lower in Poland than the average for
the European Union. For example, the average percentage of people using e-mail in the
EU is 72%, and in Poland only 60%. The results of the analysis indicate that Poland is in
a group of nine countries where the extent of the threat of digital exclusion is the largest
[30].

Statistics in this respect are not satisfactory for Poland - the level of socially and
digitally excluded people is higher than the European average [31]. In 2019, 86.7% of
households had access to the Internet in Poland, which means an increase of 2.5 pp.
compared to the previous year. Therefore, it seems that counteracting digital exclusion
should focus mainly on overcoming psychological barriers and therefore it is impor-
tant that the assistance program be adapted to the needs, possibilities and individual
characteristics of the beneficiaries [31].

To the above data showing the level of digital exclusion in Poland, the most recent
results of analyses conducted by Eurostat should be added, which show that 92% of
households in Poland have access to the Internet. This result places Poland among the
European Union average. However, the same report notes that the frequency of regular
Internet use decreases with metric age. For example, in the 45–54 interval, 91.5% use
the Internet, while in the 55–64 interval, this rate decreases to 75.5%, and in the 65–74
interval, only 51% of respondents use the Internet. Metric age is also a key factor not
only for the regularity of Internet use, but also for the level of digital competence. For
example, in the 65–74 age bracket, only 13.4% can copy files, 9.4% can install software
and 7.0% can change the settings of any software. Based on the cited data, it is apparent
that digital exclusion is a real challenge for the Polish information society [32].

3 Digital Inclusion - Polish Case Study

This chapter presents a review of the most popular educational solutions in Poland,
related to digital inclusion of the senior citizens. It should be pointed out that in this
aspect, Poland stands out compared to other countries in the region due to, among
others, very active Universities of the Third Age or NGOs [33]. The uniqueness of the
initiatives presented herein has been proved by the number of seniors engaged in the
information society or the number of volunteers or organisations working with older
people. What we present is only a brief description which does not fully cover all the
methodological, administrative or conceptual solutions.

3.1 Lighthouse Keepers of Digital Poland

One of the interesting and innovative projects aimed at minimising digital divide in
Poland is the project Lighthouse Keepers of Digital Poland. Given the high percentage of
digitally excluded senior citizens who do not have the access to digital education offered
by U3As, senior activity centres or commercial institutions, a non-standard initiative
has been launched. In small towns and villages, which lack senior-oriented educational
infrastructure, the concept of social forces has been implemented as volunteers educate
seniors in the area of newmedia. In reference to the classic theory of social forces which
very often become the grounds for many activities in local settings, every community,
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even a small one, has its own, internal resources which can be used to meet important
social challenges. In this case it was the human capital, that is volunteers called the
Lighthouse Keepers of Digital Poland, who became the agents of digital inclusion. The
word lighthouse is not accidental here, as it represents the light (digital enlightenment,
education). The Lighthouse Keepers - properly trained and prepared volunteers took on
the role of educators of the seniors and so far have introduced almost 300,000 of them
into the digital world. The Lighthouse Keepers worked thanks to the Cities on Internet
Association from Tarnów, which provided methodological support. The volunteers did
not collect any remuneration and theyweremainly: librarians, IT andother teachers, local
government administration staff, local activists, school and university students or simply,
enthusiasts of the idea - in total, more than 2 thousand individuals. The majority of them
did not have advanced knowledge of adult education methods. The Lighthouse Keepers
of Digital Poland project has been recognised by many international organisations [34].

The vast majority of the volunteers declared they used classic social pedagogy meth-
ods and forms. Thus, the initial phase involved: environmental diagnosis (collecting
information about the older citizens and their needs), selection of the operator (analysis
of the map of resources: computer laboratories), attracting allies in the local communi-
ties (schools, libraries, NGOs, church organisations), development of action plans (What
actions? When? How?), implementation of the plans using local resources and monitor-
ing and promotion of the activities. When analysing the Lighthouse Keepers of Digital
Poland project, we need to refer to several important aspects of social forces. Frist, moti-
vation of the volunteers seems interesting. The most frequent reasons for engaging in
education of older people were: the necessity to help others, creating new educational
opportunities for seniors, opportunity to acquire new didactic and organisational com-
petencies, strengthening self-esteem, sympathy for older people, desire to improve own
well-being. The Lighthouse Keepers often emphasised that when they taught others,
they gained many new competencies themselves and strengthened their own psychoso-
cial functioning. Thus, as they worked for others, the volunteers have benefited from
many new opportunities themselves [35].

The success of the social forces is not only the increase of the level of digital lit-
eracy among the senior citizens and digital inclusion (as a form of social inclusion). It
also brought about other positive consequences. The volunteers mentioned the following
personal achievements: change of attitudes of their students towards new technologies,
changed view of themselves (by both seniors and educators), strengthening the idea
of lifelong learning, assuming the role of public persons (especially in small communi-
ties), higher visibility of the role of education in active ageing, engaging in new activities
beyond digital education, networking with many local stakeholders, new relationships.
All these positive outcomes show the power of senior education. The project Lighthouse
Keepers of Digital Poland revealed the needs of small local communities (mainly vil-
lages) which do not have U3As or senior activity centres. However, with proper support
individuals with no previous experience of working with this target group were able
to introduce seniors into the virtual world without large financial investments from the
central budget. The Lighthouse Keepers of Digital Poland project may be an inspiration
and a good practice example of universal solution for digital education - not only of
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people who lack digital literacy but also for those who want to expand their own skills
in the area of transforming digital services [35, 36].

3.2 Universities of the Third Age

Education is one of the significant activities which improve the quality of life of the
elderly [37]. In the light of the demographic changes, the concept of active ageing have
become the key issue in theEuropean policy. This assumption is exemplified by the grow-
ing number of institutions supporting the psychosocial functioning of seniors in Poland.
As pointed out by Polish researchers into social gerontology, in the U3A movement has
been developing very fast in the recent years both in Poland and abroad [38]. At present,
only in Poland there are more than 600 institutions of this type. Despite the unquestioned
positive influence on the quality of life of its students, the Universities of the Third Age
are still not accessible for an average senior due to location, financial conditions and
individual willingness to participate in such activities. Besides, most beneficiaries of
these institutions are seniors who have some biographical experiences in improving
their knowledge and skills in their middle adulthood. However, we must emphasise that,
based on the qualitative analyses, participation in U3A classes has significantly changed
the way older people see the process of ageing and functioning in the old age and has
greatly improved the quality of their life [39, 40]. This relation is particularly noticeable
among U3A students who are active in the sections dealing with different aspects of new
technologies. Based on meta-analyses of Czech and Polish U3As, we have noticed that
new technologies used by the senior students facilitate: social participation, maintain-
ing proper intellectual ability, access to information, quick communication, shopping,
paying and ordering services provided offline [41]. Thus, we can see that seniors use
new technologies in similar way to other age groups. This is connected mainly with the
communication, utility and entertaining nature of the Internet. What is different in many
cases, is the level of digital literacy. This group is very heterogeneous in this area.

Digital education of seniors in theU3A is organised differently than in case of the pre-
viously presented voluntary project. U3As are based on the academic model. The classes
are usually led by academic teachers who have professional experience in working with
university students. The meetings are arranged as trainings with clear operational goals
set depending on the level of digital literacy of the participants. The classes are scheduled
in line with the traditional academic year. Depending on the methodology adopted by
the teacher, the course objectives are sometimes negotiated (e.g. to include the needs
declared by the participants) or follow arbitrarily adopted curricula. The U3A courses
usually take place in academic facilities (universities, colleges), which symbolically lifts
the status of the trainings. The only issue which still needs to be discussed is methodical
preparation of teachers. Trainers hardly ever have sufficient knowledge of andragogy
or gerontology [42, 43]. They use methods which have proven effective in other age
groups and this may generate some dissonances between the desired and obtained out-
comes. Many educators adapt their teaching forms, methods and tools in response to the
didactic challenges they experience as they introduce seniors to the information soci-
ety. However, we must clearly emphasise that despite the ongoing challenges related to
the preparation of teachers, it is U3As where “mass” education of seniors in terms of
new technologies has began in Poland. In addition, almost all Polish U3As have interest
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sections or courses on Internet, smartphones or computers, that is, widely understood
digital technologies.

3.3 Senior Activity Centres

The two solutionsmentioned above are complemented by the local senior activity centres
which also teach seniors how to use computers and Internet. Usually, institutions of this
type are treated as leisure activity centres. They are independent institutions or units
within the the networks of community culture centres, religious organisations or informal
groups. In 2019, the Ministry of Family, Labour and Social Affairs established more
than 500 of such institutions in Poland. Of course, apart from the centrally supported
activities, we have numerous self-financing senior activity centres or the centres financed
from grants or local government resources. Senior activity centres also offer classes in
using new digital technologies. However, these courses are less formal. The curricula
are more freely compiled that in U3As. In many cases, the main goal of these meetings
is more to socialise rather than complete certain educational programme [44]. However,
we must remember that often (especially in small towns or villages) these places are
the only ones to advance digital inclusion. They also play many other important roles in
adult education.

4 Implications for Gerontological Practice

Nowadays, rapid changes affect every area of human life. The dynamic development
of information technologies changes the way of functioning of people in every age and
forces them to adapt to new conditions [45]. This need refers in particular to those
individuals who, due to different circumstances (demographic, health, environmental)
are at risk of exclusion. With all its benefits, computerisation of social life aggravates
the already existing divisions. Thus, there is the necessity to introduce some wide-scale
actions to include these groups and equip them in the necessary competencies. One
of the crucial tools to do it is education. It enables (but also necessitates) building the
community of people who, thanks to their competencies, will be able to adapt to any
civilisational changes. Education should promote emancipation, which would serve the
following goals: changes in mentality, revealing agency, strengthening independence
and liberation from the existing objective and subjective limitations [46]. It should be
formal and informal.

Educational efforts addressed to seniors should be based on a thorough diagnosis of
all the aspects of their functioning: health, financial, environmental and psychological.
The focus should be on developing sensitive measuring tools which would provide
information about the needs, conditions and expectations of this age group. Formal and
non-formal leaders emerging from this population will play a vital part, like in case of
U3As orDigital LighthouseKeepers 65+. The fact of being part of the certain community
will help them to overcome the fear of reaching out, and it will allow them to asses the
situation in a reasonable way, often with support of their own experience.

Successful actions require collaboration between different subjects and institutions.
It is important to build networks (form local to international) and develop social cap-
ital. Exchange of ideas and experiences, in particular those resulting from the good
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practices, is one of the key determinants of the effectiveness of educational initiatives.
Such collaboration should involve both people who manage the inclusion, education
and adaptation processes professionally, as well as seniors themselves, especially the
leaders. One of the elements of building this global capital is the exchange of knowl-
edge. Leaders and seniors should have access to scientific publications and reports on
digital divide and inclusion, according to the timeless principle: nihil novi sine communi
consensu. Gerontology environments should ensure that there are different platforms of
thought exchange developed and popularised, starting from the simplest ones such as
online forums, through social media to education platforms.

The foundation of successful awareness raising and education is the proper motiva-
tion of the process participants. According to various scientific reports [41], the matters
of motivating seniors to embrace changes and take learning initiatives still require sys-
temic solutions. Senior educators need resources with practical guidelines. The most
valuable are those developed during years of practice. It is also important to include the
voice of the seniors. Very often, they are the best experts.

Another issue are mentality changes resulting from the stereotypisation of ageing
and old age [41]. We need to emphasise the correlations between the change of the
way seniors see their own abilities and the quality of their life. These activities should be
implemented as campaigns reaching asmany senior communities as possible. According
to educators, motivating the elderly to take part in education initiatives is only half of the
success. The biggest challenge is to sustain their engagement and faith that they have all
they need to be active citizens of the information society. They need to be given as many
opportunities as possible to recognise and experience the tangible benefits of learning
in their private lives. The role of the gerontologists is to create opportunities to use the
competencies acquired during different trainings and U3A classes in practice. As many
initiatives to include seniors in the cyberspace as possible should be taken. Advisory
roles played by people in their late adulthood are extremely valued in the societies in
the countries with highly developed economy and humanistic culture [45].

Trainers interviewed in the SELI project pointed out that they lack practical method-
ology materials which would facilitate their teaching [47]. There are some publications
available in the market [41] but the trainers need very specific guidelines how to deal
with the barriers to digital inclusion or the challenges of keeping their students motivated
throughout the training. Publications presenting good practices in different countries
are also in demand. Some of the available digital inclusion trainings and activities are
based on the inter-generational integration and creating and strengthening the solidarity
between the generations. Despite many limitations, members of the oldest generation
have a lot to offer to the younger ones. This potential includes: life wisdom, social (rela-
tional) potential, family life potential, psychological potential of culture transfer and
mastery in various professions [45]. In addition, active integration of seniors into the
public life, including life in the cyberspace, contributes to building the social capital
[48]. Gerontologists study this capital in the three fundamental aspects: improvement
of own existence through restoration of the relationships with the environment (for
example, thanks to digital literacy); becoming a unique social force (involvement in dif-
ferent voluntary initiatives, also regarding digital inclusion) and fulfillment of the idea
of self-education by being socially useful [49, 50].
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The experiences of different countries show that the oldest citizens are very grateful
new technology users and reliable testers. If only they are provided with safe conditions,
they willingly explore the new areas and share their experiences with their peers. Senior-
oriented portals are very popular, as well as various offline and online training offers.
The wide choice of such offers is one; other issue is the feedback from the seniors about
which areas in their lives require technological support. Sometimes seniors do not know
that certain solution or support is available to them. The role of social gerontologies is to
identify and describe these “blind spots”, followed by the efforts to link the needs with
the offers. This in turn requires detailed, often interdisciplinary research.

5 Conclusions

Digital divide is still a challenge, especially in the countries where information society
havebeendevelopingheterogeneously. Theprocess is observable globally both inEurope
and in other continents [51]. However, not all digitally excluded individuals experience
live a lower quality life. When analysing digital divide, we must be aware that some
seniors meet all their daily needs using analogue solutions. Thus, despite this group
being digitally excluded, the divide is only apparent. This phenomenon is connected
with other important issue, namely those who experience the actual digital divide but
due to, for example, lack of access to education institutions are not able to develop one
of the key competencies - digital literacy [52, 53]. A solution in this case may be the
activities offered by the Lighthouse Keepers of Digital Poland of Equal Opportunities
or other voluntary-based initiatives [54]. Even though the problem of digital divide and
digital inclusion has been discussed for many years, it is still relevant. The area of
research are determined by the development of the information society [55–57], change
of life style of older citizens and transformations of lifelong learning institutions.

This articlewaswritten as part of theREMEDISproject,which is supported in Poland
by theNational ScienceCentre -NCN [021/03/Y/HS6/00275] under theCHANSEERA-
NET Co-fund. The project has received funding from the European Union’s Horizon
2020 Research and Innovation Programme [contract number 101004509].
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