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Abstract

This doctoral thesis explores the multifaceted landscape of information and
communication technologies (ICT) in university education, offering a comprehensive
examination of foundational concepts. The research encompasses the definition of ICT,
its role in education, and the intricacies of ICT tools. A thorough review of modern
education frameworks, including the comparative analysis of educational systems in
Greece and Russia, provides the background for an in-depth analysis. The study
scrutinizes prevalent approaches to integrating ICT into the learning process via exploring
interactions, learning theories, distance learning, collaborative strategies, and

gamification of education.

In the Results section, the thesis carries out a cross-cultural comparison focusing on the
digital competences of professors in Greece and Russia, as well as the perception by the
students from the two countries of distance learning and use of ICT tools in educational
process. The findings reveal challenges faced by professors, as well as students, with a
noteworthy distinction in the proficiency of handling gaming tools. Subsequently, a case
study involving students reflects different levels of preparedness for different ICTs,
highlighting the specific challenges faced by Greek students, particularly in the field of
gaming applications.

The next study centers around the evaluation of the Classcraft game among Greek
students addressing a notable gap identified in Greece in both professors and students.
The experiment showed that Classcraft intensified student engagement and improved
learning outcomes. The positive feedback received from the interviews and practical tasks

highlights the potential of educational games to enhance the learning experience.

In conclusion, the doctoral thesis puts forward a promising educational proposal. The
initiative advocates for the integration of educational games into the curricula of Greek
universities, aiming to improve the overall learning experience. This proposal emerges as
a strategic response to the identified challenges and stands as a testament to the evolving

landscape of digital learning.

Keywords: Information and communication technologies (ICT), ICT tools, higher
education, professors, students, Greece, Russia, digital competence, digital skills,

educational games, Classcraft
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Introduction

At the dawn of the 21st century, we have found ourselves amidst a digital revolution that
continues transforming many aspects of our lives, including education. The increasing
integration of ICT tools in educational settings has opened up new avenues for teaching
and learning, albeit raising concerns regarding the digital competence and the efficacy of
the selected tools. Despite growing number of studies in this area, there are no
comprehensive studies examining the integration of technology in the context of cross-
cultural research, particularly focusing on specific geographic locales, such as Greece and
Russia. This study aims to fill the gap via offering a multipronged investigation of the
role, challenges, and opportunities provided by the ICT tools employed in educational

process.

Cross-cultural study on the utilization of ICT tools in education holds significant
importance for several reasons. Primarily, it contributes to the optimization of the
educational process. Understanding how ICT is employed in educational settings across
diverse cultural contexts allows for the identification of best practices and effective

strategies.

Moreover, this study directly influences the development of intercultural communication.
Knowledge and experience exchange among representatives of different cultures

facilitate broadening horizons and enhancing intercultural relations.

Furthermore, this study contributes to shaping a global perspective. Cross-cultural
investigation on ICT in education aids in forming a global outlook, enabling the
identification of common trends and disparities in technology usage in education
worldwide. This not only enhances comprehension of the technologies themselves but
also aids in the development of more efficient and culturally tailored teaching
methodologies (Liu et al., 2014).

This doctoral thesis is organized as follows:

- Introduction

- Aim and objectives of the doctoral thesis
- Literature review

- Research approach

- Comparative overview of participating universities
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- Results and discussion

- Conclusions

- Forthcoming research proposals
- References

- Appendices (8).
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Aim and Objectives of the Doctoral Thesis

Aim:

This doctoral thesis aims to investigate and explore the utilization of ICT tools in the
context of higher education with a focus on ICT use by professors and students from
Greece and Russia.

Obijectives:

1. Toreview literature on ICT in education, defining ICT and its tools.

2. To compare digital competences of teachers in Greece and Russia, highlighting
challenges and improvement areas.

3. To review digital competences of University of loannina students, examining their
readiness and challenges with ICT tools.

4. To compare perceptions of distance learning and ICT use among students in both
countries.

5. To evaluate student satisfaction with digital games for learning.

6. To propose an educational program to improve ICT tool usage among teachers and

students.



1 Literature Review

1.1 Basic Concepts of the Doctoral Thesis

1.1.1 Definition of Information and Communication Technologies (ICT)

Currently, computers are found everywhere, and understanding what they can offer is
essential. They have become a significant part of a daily life and are utilized in various
fields. Before reviewing the findings of the doctoral study, some basic aspects of

technology need to be understood. Let us commence with the definitions.

Information and communication technologies (ICT) is a broad concept defined by
professional communities, organizations, and researchers. Prevailing definitions of the

ICT are presented below.

According to the UNESCO Institute for Statistics (2009), "ICT is defined as a diverse set
of technological tools and resources used to transmit, store, create, share or exchange
information.” These technological tools and resources include computers, the Internet
(including websites, blogs, and e-mails), live broadcasting technologies (including radio,
TV, and webcasting), recorded broadcasting technologies (including podcasting, audio
and video players, and storage devices), and telephony (including landline or mobile,

satellite, visio / video conferencing, etc.).
Wikipedia contributors (n.d.-e) provided the following definition of ICT:

"ICT is an extensional term for information technology (IT) that stresses the role of
unified communications and the integration of telecommunications (<...>) and
computers, as well as necessary enterprise software, middleware, storage and
audiovisual, that enable users to access, store, transmit, understand and manipulate

information."

We consider this particular definition as one of the most comprehensive. There are more

definitions in different dictionaries.

Cambridge Business English Dictionary defined ICT as "the use of computers and other
electronic equipment and systems to collect, store, use, and send data electronically"

(“ICT,” n.d.-a). Definition from the Cambridge Advanced Learner's Dictionary &



Thesaurus is about ICT as a subject in formal education, "a school subject in which
students learn to use computers and other electronic equipment to store and send
information” (“ICT,” n.d.-a). A similar definition was provided by the Oxford Advanced
Learner's Dictionary, "the study of the use of computers, the internet, video, and other

technology as a subject at school” (“ICT,” n.d.-b).

According to Ratheeswari (2018), ICT refers to the integration of digital technologies
into all aspects of daily life, including education, communication, business, and

entertainment.

Additionally, Hinostroza et al. (2022) offered the following information, "ICT is used to
cover any product or service that is designed to store, retrieve, manipulate, transmit, or
receive information electronically in a digital form." The authors classify personal
computers, cloud service providers, social media, TV, and radio as ICT. They also noted
that the singular ‘ICT’ is used when it refers to the abstract term or a single technology,

while the plural ‘ICTs’ is used when several technologies need to be designated.

The concept of ‘new technologies’ is often mistakenly equated with the concept of ICT,
and therefore we think it is necessary to explain the difference between them. Below, we

provide several definitions of the ‘new technologies’ (NTS) term.

The clarification of this term can be confusing due to its diverse interpretations and
multifaceted dimensions. The Encyclopedia.com resource (n.d.), a revered reference
utilized by esteemed institutions, such as Harvard University, NASA, and The New York

Times, for their research endeavors, elucidated the term ‘NT’ as:

"Any set of productive techniques which offers a significant improvement (whether
measured in terms of increased output or savings in costs) over the established
technology for a given process in a specific historical context. Defined thus, what is
seen as new" is obviously subject to continual redefinition, as successive changes in

technology are undertaken™ (Marshall, 2018).
This resource specified that NTs are identified separately for each scientific field.

Alternatively, NTs can be defined as innovations in hardware, software, or methodology
that significantly modify existing practices, improve efficiency, and provide novel

solutions to longstanding problems. These technologies may arise from advances in any


https://dictionary.cambridge.org/dictionary/english/school
https://dictionary.cambridge.org/dictionary/english/subject
https://dictionary.cambridge.org/dictionary/english/student
https://dictionary.cambridge.org/dictionary/english/computer
https://dictionary.cambridge.org/dictionary/english/electronic
https://dictionary.cambridge.org/dictionary/english/equipment
https://dictionary.cambridge.org/dictionary/english/store
https://dictionary.cambridge.org/dictionary/english/send
https://dictionary.cambridge.org/dictionary/english/information

field of knowledge, and they often lead to changes in the socioeconomic landscape,

necessitating regulatory, ethical, and social considerations.

It is important to differentiate between incremental upgrades of existing technologies and
truly novel technologies. The former represents minor improvements or extensions of the
current technological state-of-the-art, while the latter often represents a paradigm shift
that challenges conventional wisdom or opens new possibilities for research and
application (Wolff, 2021).

According to Boopathi (2023), new technologies include artificial intelligence (Al) and
automation, blockchain, 5G networks, quantum computing, edge computing, augmented
reality (AR), virtual reality (VR), Internet of Things (loT), cloud computing,

cybersecurity, biometrics, robotics, space technology, digital twin, etc.

The United Nations lists Al, biotechnology, material sciences, and robotics as NTs when
it refers to supporting the use of technology to achieve the 2030 Sustainable Development
Agenda (United Nations, 2018).

Thus, the concept of NT is included in the concept of ICTs but is not equated with it.

In conclusion, ICT encompasses a broad and evolving spectrum of technologies,
applications, and systems that facilitate the creation, storage, processing, retrieval,
transmission, and exchange of information through various digital media. ICT includes
hardware components, such as computers, servers, and networking devices; software
applications and systems, telecommunication infrastructure, internet services, and digital
content. ICT encompasses not only traditional computing technologies but also emerging
innovations, such as Al, 10T, VR, and other digital advancements that contribute to the

interconnected and information-driven nature of contemporary society.

1.1.2 ICT in Education

Numerous authors and organizations offered a variety of definitions for ICT in the context
of education. Certain definitions are rather straightforward. Especially, Cordeiro (2022)
defines ICT in learning as "the set of information and communication technologies used
in education.” Other definitions explicitly specify the subjects ICTs are aimed at, what

these subjects do, and how to interact with them in order to achieve desirable results.



According to Hinostroza et al. (2022), ICT in education encompasses the convergence of
ICT and educational practices from various perspectives. This includes the utilization of
ICT as a delivery platform by educational program providers to enhance access to
learning opportunities, the integration of ICT as instructional tools by educators and
learners to improve the effectiveness and quality of teaching and learning processes, and
the development of ICT competences or digital skills that are essential for navigating and

thriving in our progressively technology-driven world.

An earlier definition (Linways Technologies Pvt Ltd, 2017) states that education
employing ICT involves utilizing technology for the delivery of information to support,
enhance, and optimize the learning process. Global research indicates that the integration
of ICT can result in enhanced student learning outcomes and improved teaching

methodologies.

International Institute for Educational Planning (n.d.) emphasizes that the effect of ICT
on student learning becomes significant when educators possess digital literacy and
capability to seamlessly integrate it into the curriculum. Educational institutions use a
range of ICT tools to communicate, create, distribute, store and manage information.
Orazi (2023) pointed out that "ICT can complement, enrich, and transform education for
the better." The author adds that ICT facilitates the utilization of innovative educational
resources and the revitalization of instructional approaches, fostering increased

collaboration among students while concurrently acquiring technological knowledge.

We also consider it important to include a few words about NT in education. In the field
of education, new technologies are of particular importance since with their use, the work

of teachers and administrators, as well as the ways students acquire knowledge, changes.

The emerging trends in education technology in 2023 included mobile learning and digital
content platforms, Al-powered learning environments, AR and VR, gamification of
learning, automated assessments, adaptive learning, and mobile learning (Suk, 2023).
Trending new technologies in education vary greatly from author to author.

In conclusion, the concept of ICT in education refers to the comprehensive integration
and utilization of digital technologies, tools, and resources to improve teaching, learning,
and administrative processes within educational settings. These include the strategic
incorporation of hardware, software, networking infrastructure, and digital content to

ensure more effective and efficient educational practices.
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An integration of ICT in education is an ongoing process that evolves with technological

advancements, promoting innovation and improving educational outcomes.

1.1.3 ICT Tools

The term ICT is frequently coupled with the term "tools".

Adegbenro et al. (2015) reported that "ICT tools are digital infrastructures such as:
computers, laptops, desktops, data projector, software programs, printers scanners and

interactive teaching box."

Fusic et al. (2020) defined ICT tools as "the latest technology or devices and concepts
used in information and communication technology among students to students, students

to teacher interaction (e.g., flipped classroom, mobile apps, and clickers devices)."
Posavec (2021) provides the following definition of ICT tools:

"Term is referring to various digital tools, e.g., software, applications that can be used
for different purpose. Each ICT tool has its own purpose, e.g., tools for editing images,
digital drawing and creating illustration, developing mind maps, etc. They are used in

education process as assets for enrichment of the teaching process."

Thus, in an educational context, ICT tools refer to software and applications, electronic

devices, and digital infrastructure, as well as teaching methods and concepts.

1.2 Modern Education Overview

1.2.1 Types and Levels of Education

The important role played by ICT tools in education at present is emphasized by
researchers (Koutromanos et al., 2023; Mikropoulos, 2023; Pange et al., 2022; Pange,

2016), as well as leading institutions.

UNESCO is the leading global agency responsible for providing good practices and
guidelines for ICT use to disseminate knowledge at all levels and in nearly all countries
including Greece and Russia (Digital Learning and Transformation of Education, 2023).
The International Standard Classification of Education (ISCED) was designed by
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UNESCO in the last century to serve as "an instrument suitable for assembling, compiling
and presenting comparable indicators and statistics of education, both within countries
and internationally” (ILO Department of Statistics, n.d.). In 2011, the original 1976
version of ISCED and its modified 1997 version were replaced by a new classification
(ILO Department of Statistics, n.d.).

Within the domain of education, initial consideration that prominently arises pertains to
education within formal systems. According to ISCED (UNESCO Institute for Statistics,

2012), formal education refers to an institutionalized and deliberate form of education

that is systematically organized by public entities and recognized private institutions.
Collectively, these entities constitute a country's formal education system. Programs
within formal education are officially acknowledged by the national educational
authorities or their equivalents, including collaborations with other institutions under the
oversight of national or subnational educational bodies. Primarily, formal education
comprises initial education, although vocational education, special needs education, and
certain segments of adult education are frequently considered integral components of the

formal education system.

Along with formal education, non-formal education is distinguished (UNESCO Institute

for Statistics, 2012). Unlike informal, incidental, or random learning, non-formal
education shares similarities with formal education such as the qualities of being
institutionalized, intentional and planned by a certain education provider. The distinctive
feature of non-formal education is its role as an addition, alternative, and/or complement
to formal education within lifelong learning pathways of an individual. It is often offered
to ensure a wholesome access to education of people of all ages. Unlike formal education,
non-formal education may lack a continuous pathway structure, being brief in duration
and/or low in intensity. Typically delivered via short courses, workshops, or seminars,
non-formal education habitually results in qualifications that may not be formally
recognized by relevant national educational authorities or may lead to no qualifications
whatsoever. Non-formal education encompasses programs addressing adult and youth
literacy, education for out-of-school children, as well as initiatives focused on life skills,

work skills, and social or cultural development.

According to the UNESCO Institute for Statistics (2012), ISCED does not include

informal learning in assessing participation in education, but qualifications acquired
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through informal learning are recognized in assessing educational attainment. Informal
learning is characterized by intentional or deliberate learning forms that lack
institutionalization. Consequently, it is less organized and structured than formal or non-
formal education. Informal learning comprises activities in family settings, workplaces,
local communities and daily life, occurring on a self-directed, family-directed, or socially-
directed bases. Similar to formal and non-formal education, informal learning is distinct

from incidental or random learning.

Incidental or random learning is defined by ISCED (UNESCO Institute for Statistics,

2012) as various types of learning that lack organization or involve communication not
intended for educational purposes. Incidental or random learning may happen as an
unintentional outcome of everyday activities, events, or communication that are not
intentionally designed as educational or learning activities. Instances could involve
learning occurring during a meeting while listening to a radio program, or watching a

television broadcast that was not intended as an educational program.

ISCED provided the following classification of education levels (UNESCO Institute for
Statistics, 2012) (Table 1).

Table 1. ISCED 2011 levels of education.

Level Label
01 Early childhood education (Early childhood educational development)
02 Early childhood education (Pre-primary education)

Primary education

Lower secondary education

Upper secondary education

Postsecondary non-tertiary education

Short-cycle tertiary education

Bachelor's or equivalent

Master's or equivalent

ool N| O O &~ W N

Doctorate or equivalent
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The table in Appendix 1 of the doctoral thesis presents a more comprehensive depiction
of education levels, along with their descriptions according to ISCED 2011, as presented
in Wikipedia (Wikipedia contributors, n.d.-f).

1.2.2 Greek Educational System

According to the constitutional principle in Greece, education must be accessible free of
charge to all citizens covering every level of the state educational system. The Ministry
of Education and Religious Affairs functions as the primary administrative body for the
educational system via supervising all sectors, agencies, and levels within it (Greece:
Overview, 2023). Additionally, the educational system supports a broad-based curriculum
through fostering cultural, social, and civic development rather than encompassing
academic subjects alone (Gepis & Gogas, 2005; Gogas & Gepis, 2008).

Compulsory education lasts 11 years covering the ages from 4 to 15 years old. The formal
Greek educational system is primarily divided into the next stages (Constantinides, 2021)
(Table 2):

Table 2. Levels of the Greek educational system.

Level Label

Early childhood education ~ Daycare center (gr. Bpepovnmokdg otafpog)

and care Kindergarten (gr. Nnmaymyeio)

Primary education Primary school (gr. Anpotiko oyoleio)

_ Lower secondary school (gr. l'ovuvacio)
Secondary education
Upper secondary school (gr. Avkelo)

Higher education University (gr. [Tavemiot)puo)

We would like to emphasize that this table shows solely general levels without emphasis
on special education. The education structure comprises early education and care for
children up to 6 years old; primary education caters to students aged 6 to 12 years;
secondary education is for youths 12 to 18 years of age; and higher education is designed
for individuals seeking university-level courses (classified into bachelor’s, master’s, and

doctorate programs) (Constantinides, 2021).
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The Greek law 4957/2022 opened new horizons in higher education institutions: it is
responsible for improving the quality, functionality, and connection of universities with
society. The intent behind this legislative initiative was to enhance the functioning of
higher education through a comprehensive strategy focused on raising the quality of
educational, research and scientific activities in institutions. The law seeks to fortify
human resources, align them with the developmental requirements of the state, and
furnish supplementary means for executing strategic plans and relevant national
strategies. Notable modifications introduced by the law include the incorporation of new

technologies into the teaching process (National Reforms in Higher Education, 2023).

Lifelong learning (LLL) policy in Greece constitutes a developmental direction. LLL is

mainly provided at the following institutions (Greece: Overview, 2023):

1. Second chance schools (SDE) (gr. Xyo\eia debtepng gvkaipiag)

2. Vocational training institutes (IEK) (gr. Ivotitobta emoyyeApotikig KatdpTionc)
3. Vocational training schools (ESK) and vocational training apprenticeship schools
(EPAS of OAED) (gr. Erayyeipotikég yorés Katdptiong & Emoyyelpatikég Xyoéc
MabOnreiog)

4. Lifelong learning centers (KDVIM) (gr. Kévtpa Al Biov Mabnong, KEAIBIM)
5. Colleges (gr. KoAréya).

The structure of the Greek educational system is shown in Figure 1.

Greece - 2022/2023

Age of students Programme duration (years)

0 1 2 3 4 5 6 7 4 8 9 10 11 12 13 14 15 16 k7 18 19 20 21 22 0 1 2 3 4 5 6 7 8

Nipiagogeio Dimotiko scholeio Gymnasio Geniko lykeio / Esperino geniko lykeio Anotato Ekpaideftiko Idryma (AEI)
|

Paidikos stathmos Esperino gymnasio

Vrefonipiakos stathmos Epangelmatikes Sxoles Katartisis (ESK) /
Epangelmatikes Sxoles Mathitias OAED

Vrefikos stathmos o
Epangelmatiko lykeio (EPAL) /
Esperino epangelmatiko lykeio

Institouto epangelmatikis katartisis (IEK)

[ Early childhood education and care (for which the Ministry of Education and Religious Affairs is not responsible) [  Secondary vocational education

[] Early childhood education and care (for which the Ministry of Education and Religious Affairs is responsible) B Post y non-tertiary
[ Primary education [ single structure [ Secondary general education [  Tertiary education (full-time)
Alloestion to X ISCED 0 OOEI ISCED 1 CEE ISCED2  (NNND ISCED3 [IID ISCED4 CECH ISCED 5 CEMCE ISCED6 (I ISCED7

the ISCED levels:

C y full-time edt ' Possible additional year Combined school and workplace courses SiiVears Programme being
C y part-time i >3  Study abroad -/In/-  Compulsory work experience + its duration phased out in (year)

Source: Eurydice.

Figure 1. Structure of the Greek educational system as presented in Greece: Overview
(2023).
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1.2.3 Russian Educational System

The Russian national educational system is characterized by a comprehensive and
structured approach that spans multiple levels and stages of learning. It is under the
control of the Ministries of Education and Science and Higher Education. Citizens of
Russia are entitled to free compulsory general education and access to higher education
free of charge, based on a competitive selection process (Wikipedia contributors, n.d.-d).

This educational system consists of the following stages (Education System of the Russian
Federation, n.d.) (Table 3):

Table 3. Levels of the Russian educational system.

Level Label

I. Kindergarten (rus. [erckwuii can)
_ I1. Primary school (rus. HayanpHas mikoJa)
General education
I11. Lower secondary school (rus. Cpeassis mkosa)

IV. Upper secondary school (rus. Crapriras mkoJia)

) ] Colleges and vocational schools (rus. Cpeanee
Vocational education
npodeccuoHanbHOe 00pa30BaHuE)

Higher education University (rus. Yausepcuret / UIHCTHTYT)

According to the Federal Law #273, ‘On Education in the Russian Federation’, general
education with 11 years of formal schooling from primary through upper secondary
school is mandatory in Russia. Children under 7 years of age attend kindergartens at the
discretion of their parents (since it is an optional stage) (Expatica & Vick, 2023).

Postsecondary education includes several options. Students can be admitted to the
university through a specialty program (combining bachelor's and master's degrees), but
it is not available to all; or else, students can adhere to the system traditional for Western
countries (separate bachelor's and master's degrees). Colleges and vocational schools are
popular in Russia, where students can enroll based on incomplete secondary education
(Expatica & Vick, 2023).
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The structure of the Russian educational system is presented in Figure 2.

Diagram of Russian education system

Post-Graduate Education:
Doctor of Sciences — 2-3 years, SCRD 864
Candidate of Sciences — 3-4 years _

Higher Education:
Higher Education: Master
Specialist (University education) )
(University education) - f /
5-6 years . . .
300 - 360 credits Higher Education:
R
/ (University education) ISCED 665
- 1

Unified State Exam
, "
Secondary

General Education

| 2 years | ISCED 344 |

L |
Basic General Education
Primary General Education ‘
Pre-school Education

Figure 2. Structure of the Russian educational system as presented in Education System

of the Russian Federation (n.d.).
The curricula across educational institutions, including schools and universities, in the

Greek and Russian educational systems vary based on the selected subject, particularly in
the field of science.
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1.2.4 General Classification of the Branches of Science

For the need of our research, we distinguish the following branches of science, also known
as scientific fields or disciplines. They are typically categorized into three main groups

(Wikipedia contributors, n.d.-a):

- Formal sciences involve investigating formal systems, including logic and
mathematics. This field relies on a priori methodology rather than empirical approach.
- Natural sciences focus on studying natural phenomena encompassing
cosmological, geological, physical, chemical and biological aspects of the universe.
This category can be further subdivided into physical science and life science
(biology).

- Social sciences revolve around the study of human behavior in its social and cultural

contexts.

The relationships between the branches of science are presented in Table 4.

Table 4. Relationships between the branches of science as presented in Wikipedia

(Wikipedia contributors, n.d.-a).

Science

_ Empirical sciences
Formal science

Natural science Social science
Physics, Economics,
Logic, Chemistry, Political science,
Foundation Mathematics, Biology, Sociology,
Statistics Earth science, Psychology,
Astronomy Anthropology
Engineering, )
) Business
Agricultural o
o ) ) administration,
Application Computer science science, )
o Jurisprudence,
Medicine,
Pedagogy
Pharmacy
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1.3 Classifications of ICT Tools

Researchers and educational institutions have proposed diverse approaches to
categorizing ICT tools (Basole, 2008; El-Hadidi et al., 2009; Luo and Lei, 2012; Gazem

and Rahman, 2014). This doctoral thesis examines primarily main classifications. It is

important to point out that no universally endorsed classification is unanimously accepted

by scientists, organizations, or prescribed in regulatory documents.

El-Hadidi et al. (2009) provided the following classification of ICT tool component

categories and some typical examples for each one (Table 5).

Table 5. Categories of ICT tools with some typical examples as presented in

El-Hadidi et al. (2009).

Categories Examples
Application Servers, Firewalls, IPS, Antivirus, Web Content
Hardware o )
Filtering, PCs, Printers, Scanners, Plotters
Windows OS, LINUX OS, MS Office, Autocad, GIS, NM SW,
Software LMS, CMS, E-Archive, E-Publishing, Video Conferencing,
Virtual Labs, Discipline-specific packages
Link to University HQ, Link to EUN, Link to Internet, Link to
PSTN, Link to ISDN, VolIP, NW inside Labs, NW inside Central
Networks ) o o o ]
Library, NW inside Department Building, NW inside Admin
Building, NW bet. Buildings, Wireless Access Points
Contents Digital Libraries, E-Books, Question Banks
NW Admin/Engineer, SW Admin/Engineer, Graphics Specialist,
Instructional Designer, Servers Admin, Web Admin, E-Learning
Humanware

Admin, Lib Information Specialist, System Admin, PC &
Peripherals Specialist

Methodologies &

Policies

Technology Code of Conduct, Internet Etiquette, E-Library
policy, Circulation Policy, Help Desk Policy

Applications

Student IS, Employee IS, Financial 1S, Purchase IS, Inventory
IS, Web Site/Portal, Hospital IS, Housing IS, Open University IS
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This is not a complete list, and there may be other examples of ICT tools that could fit

into each category. Accordingly, we presented the author's set of ICT tools.

According to the definition of ICT tools (Adegbenro et al., 2015) that includes devices,

educational institutes suggest the classification of ICT tools based on used device

(Information Processing Cycle: General Concepts of Computing, n.d.) (Table 6).

Table 6. Classification of ICT tools based on devices, their appearance and purpose.

Device

Appearance and Purpose

Servers

Computers for managing network resources and

providing services

Desktop PCs / Laptops

Personal computing devices with a keyboard, mouse,

and monitor

Mobile Devices

Portable electronic gadgets such as smartphones

Tablets

Lightweight touchscreen devices that are typically

larger than smartphones

Interactive Whiteboards or

Smart Boards

Digital display boards that allow interactive

communication

E-readers

Devices designed for reading digital books and

documents

Projectors

Devices that project images or presentations onto a

screen or a surface

Audio/Video Devices

Equipment for playing and recording sound (audio) or

images (video)

Basole (2008) and Gazem & Rahman (2014) focused on the functionality of categorized

ICT tools, developing the most common classification found both in the literature and on

open websites (ICT, 2022). The classification of ICT tools by functionality refers to

grouping them based on their specific purpose or performed function. We reviewed the

available published sources and tabulated the most common types of ICT tools based on

their functionality with examples (Table 7).
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Table 7. Classification of ICT tools by functionality with some typical examples.

Groups of tools

Examples

Communication

E-mail, Social networks, Forums, Instant messaging, Video

conferencing, etc.

Collaboration

Online document editing, Virtual whiteboards, Collaborative

platforms, Wikis, etc.

Content creation

Graphic design software, Video editing tools, Presentation

and editing tools, etc.

Cloud Private and public clouds, Infrastructure-as-a-Service (laaS),
computing Platforms-as-a-Service (PaaS), Software-as-a-Service

(SaaS), etc.

Games Simulations, Role-playing, Online games, etc.
Productivity Word processors, Spreadsheets, Note-taking applications, etc.

Search Search engines, Databases, etc.
Assessment Learning analytics, Quizzes, E-portfolios, etc.

LMS Moodle, Canvas, Blackboard, etc.

Despite classifying ICT tools into specific groups, it is essential to recognize the inherent
flexibility of many tools, allowing them to go beyond single categorization. This is
attributed to the extensive spectrum of functionalities and capabilities that ICT tools often
encompass. The dynamic nature of technology results in tools with broad-ranging
capabilities enabling them to address various needs within the digital landscape.
Therefore, while the above classification provides a helpful framework, the multifaceted

nature of ICT tools implies that they may belong to multiple groups, which reflects the

adaptability and complexity inherent in contemporary ICT.

In their classification, Luo and Lei (2012) focused on the types of ICT tools traditionally

used in education, and due to the specifics of this study, we consider necessary to present

this classification as well (Table 8).
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Table 8. Types of ICT tools used for education with some typical examples as

presented in Luo and Lei (2012).

Type of ICT o
Definition Examples
tools
] Online learning platforms that connect ]
Educational ) Ning, Classroom 2.0,
] learners to sites such as Facebook or
Networking Elgg
MySpace
A set of online applications or services
that expand learner abilities to interact Wiki, blog, podcasting,
Web-Based ] ] ] ]
] and collaborate with each other in the social bookmarking,
Learning ] o o )
process of seeking, receiving, organizing, virtual worlds
and generating educational content
Mobile devices or technologies used for ~ Smartphone, PDA, GPS
Mobile educational purposes that support (for augmented reality
Learning different aspects of instruction or make games), interactive
new educational activities available response pad
Stand-alone devices that are used in ) _
o . Interactive whiteboard,
Classroom traditional classrooms to facilitate the
) _ ) touch-screen computer,
Equipment  interaction between teachers and students

o o Kiosk
in different classroom activities

ICT tools differ substantially due to the different purposes they serve and the varied needs
they address within the realm of ICT. Each tool is designed with specific functionalities
and features tailored to meet distinct requirements. For instance, communication tools
prioritize real-time interaction, while productivity tools focus on organizing tasks and
timelines. The diversity stems from the evolving nature of technology and the continuous
advancements in software and hardware. Additionally, the uniqueness of each tool arises
from the specific contexts and industries they cater to, emphasizing specialized
capabilities. Such differentiation ensures that ICT tools can be customized to suit specific
tasks, industries, and collaborative environments via providing users with a range of
options to select the tool that suits best to their objectives and preferences. An important
factor is a user ability to operate ICT tools depending on his/her digital literacy and

competences.
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1.4 Digital Competence

Over the past decade, there has been a growing interest with the notion of digital
competence. Viewed from a European standpoint, digital competence has been employed
across various domains to delineate the skills essential in a digitized knowledge society
(Pettersson, 2017).

Within the Digital Competence Framework (DigComp), an initiative developed by the
European Commission to define and standardize digital competence, the concept includes
confident and responsible use of digital technologies. Such use extends across domains
(e.g., learning, professional contexts, and active societal engagement). Digital
competence, as per DigComp, is characterized by the integration of knowledge, skills,

and attitudes into a cohesive framework (DigComp Framework, 2018).

The DigComp identifies the key components of digital competence in five fields
(DigComp Framework, 2018):

1. Information and data literacy
2.Communication and collaboration
3. Digital content development

4. Safety

5.Problem solving.

There are 21 competences pertinent to these areas. They are outlined in Figure 3.

Built on the DigComp framework, the ‘Digital Competence Wheel’ is an interactive
online tool (https://digital-competence.eu/) developed by the Center for Digital Dannelse
(Center for Digital Dannelse, n.d.). This tool, ensuring mapping digital competences,
reflects the specialization of the center in digital education and competences. Comprising
four fundamental components (information, communication, production and security),
the wheel encapsulates key aspects of digital competence (Center for Digital Dannelse,
2021).

23



1.1. Brmwsing searching and flterng data, information and digital content
1.2, Evaluating data, information and digital cantent
1.3 Managing datz, Information and dightal content

21, Interacting through digital technologies

2.2, Sharing inforrmation and content through digital technclogies
23 Engaging In citzenship threugh digital techniclogles

24 Collaborating tweugh digital technelogies

25 Netiquette

26. Managng digital identity

3.1, Developing digital content
Digital content 3.2, Integrating anel re-elaborating digital content
creation 3.3, Comyright and licences

34, Frograrmming

41, Frolscting devices

4.2 Protecting personal data and privacy
43 Pmotacting health and well-being

4.4, Protocting the environment

51. =alving technical problems

5.2, Identifying noeds and technological responses
5.3 Creatively using digital tecnologies

54, ldentifying digital competence gaps

Problem solving b

IE

Figure 3. The DigComp conceptual reference model as presented in DigComp
Framework (2018).

A demo group that participated in identifying digital competences using the ‘Digital
Competence Wheel” in 2021 exhibited the following results (the higher the score, the

stronger the competence) in four key areas:

- Information: 69% (ability to identify, locate, retrieve, store, organize and analyze
digital information, and evaluate its relevance and purpose).

- Communication: 72% (ability to communicate, collaborate, or interact with, as well
as participate in, virtual teams and networks, along with using appropriate media,
attitude and behavior).

- Production: 65% (ability to create, configure and edit digital content, solve digital
problems, and explore new ways to take advantage of technology).

- Safety: 71% (ability to use digital technology safety and sustainably regarding data,
identity and work-based damage, and to consider legal consequences, rights and
duties).

The digital competences within each area encompassed Storage, Search, Critical
Evaluation, and Self-Service within the Information area; Active Participation,
Collaboration, Social Awareness, and Media Choice within the Communication area;
Production and Sharing, Digital Exploration, Automation, and Configuration within the
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Production area; and Law, Identity Management, Data Protection, and Health within the
Safety area. The digital competence of Automation exhibited the lowest performance
(60%), whereas respondents achieved a higher score of 76% in the competence of Social

Awareness (Figure 4).

tal Competence Areas

2 O

Information

s

i/

Service

Communication P

Production

Safety

Figure 4. Results of the demo group that participated in defining digital competences

using the ‘Digital Competence Wheel” as presented in Center for Digital Dannelse (2021).

Another example of digital competence assessment involves the ‘Developing ICT in
Teacher Education” (DiCTE) project experience. This collaborative Erasmus+ initiative
includes partnerships with universities in Limerick, Malta, Oslo, and Valencia, and the
leadership provided by Oslo Metropolitan University. As part of this project, a
questionnaire has been developed to investigate and assess the digital competence of
student teachers upon entering their teacher education program. The survey also aimed at
understanding how this competence evolved during their preservice education. Beyond
this, the broader project endeavored to identify the diverse dimensions of digital
competence among student teachers, compare competency levels across participating
institutions, and share effective approaches employed in enhancing student teachers'
digital competence. The questionnaire has proven its effectiveness (Gigver et al., 2020).
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1.5 ICT-Supported Learning

1.5.1 ICT and Learning Theories

The relationship between ICT and learning theories is dynamic and influential in shaping
contemporary educational practices. Several learning theories highlight the impact of ICT

on the learning process.

In accordance with the learning theories advocated by behaviorists, learning is a
mechanistic procedure involving the association of stimuli with responses resulting in the
development of new behaviors. Furthermore, some psychologists argue that operant
conditioning plays a role in reinforcing such behaviors (“Learning Theories: Implications
for ICT,” n.d.). ICT can incorporate elements of behaviorists’ principles through
gamification, simulations, and adaptive learning platforms. These technologies provide
immediate feedback and reinforcement, supporting behaviorists’ concepts of operant

conditioning.

Cognitivists believe that learning is an internal mental process that involves acquiring and
organizing information in the brain. They focus on how people process, store and retrieve
information (“Learning Theories: Implications for ICT,” n.d.). ICT can be designed to
optimize cognitive load according to the cognitive load theory. Well-designed digital
resources can manage the balance between intrinsic, extraneous, and germane cognitive

loads enhancing learning efficiency.

The constructivism theory suggests that learners actively construct their own
understanding and knowledge of the world based on their experiences and interactions
with it (Prawat, 1999). ICT suit well to constructivist’ theories emphasizing active
engagement, collaboration, and construction of knowledge. Digital tools provide
opportunities for hands-on, interactive learning experiences, enabling students to

construct their understanding.

The connectivism theory emphasizes the importance of connections and networks in
learning. It suggests that learners should be encouraged to create and use their networks
and connections to access information and knowledge (Picciano, 2017; Siemens, 2005).
In the digital age, connectivism has gained prominence asserting that learning is a
networked process. ICT facilitates connectivity enabling learners to access information,
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collaborate with peers globally, and engage in diverse online communities to improve

their knowledge base.

The relationship between ICT and various learning theories can be summarized in a

tabular form as follows (Table 9).

Table 9. Relationships of ICT with various learning theories.

Learning theory Short description ICT and learning

Learning occurs through the  Use of interactive multimedia and
Behaviorism association of stimuli and simulations to provide immediate

responses feedback and reinforcement

Learning is an internal ) _
) Use of instructional technology to
o mental process that involves ) o
Cognitivism o o present complex information in
acquiring and organizing ) ) _
_ _ visual and interactive formats
information

Learners actively construct ~ Use of collaborative online tools
o their understanding of the to facilitate social constructivist
Constructivism ) ) )
world based on experiences  learning, such as online

and interactions discussion forums and wikis

) ) Use of online networks and social
Emphasizes the importance ]
o ) media to access and share
Connectivism of connections and networks ) o ]
_ ) information, and to participate in
in learning _ ) o
online learning communities

1.5.2 ICT Tools Facilitating Interaction: Online and Offline Capabilities

Interactions in the field of education refer to the various ways in which individuals and
groups interact during the learning process (Sakellariou, et al., 2024). There are three
primary forms of interaction in education (Pange, 2021):

- Teacher-to-student
- Student-to-student

- Student-to-content.
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These interactions can take place in both traditional classroom settings and online

learning environments (Pange, 2021; Spatioti et al., 2022).

In the offline classroom, teacher-to-student interactions involve an exchange of
information and ideas through certain methods, such as lectures, one-on-one meetings,
and group discussions. In turn, in the online classroom, this interaction occurs through e-
mail, video conferencing, online discussion forums, LMS, and social networks or instant

messaging services (Rachmah, 2020; Kim, 2021).

For student-to-student interactions in offline classrooms, collaboration among peers takes
place through group projects, study groups, peer assessments, and class discussions. In
the online environment, students engage with each other through social networks, instant

messaging, forums, and online collaborative tools (Wang, 2010; Amrullah et al., 2022).

When it comes to student-to-content interactions in offline settings, students are engaged
with learning resources (e.g., textbooks, reading assignments, lab experiments and hands-
on activities). However, in the online classroom, students interact with content through
e-books, online journals and articles, simulations, and audiovisual materials
(Kolokouri & Plakitsi, 2023; Topoliati et al., 2023; Pange, 2021; Bempeni et al., 2018).

Blended classroom formats are increasingly common facilitating an on-site integration of

technology into the classroom (Sharma et al., 2022).

Currently, teachers employ numerous concepts, methods, and approaches in teaching,

including those used for teaching with ICTs. Let us look at some of them.

1.5.3 Distance Learning

The Cambridge Advanced Learner's Dictionary & Thesaurus provides the following
definition of Distance Learning (DL), "... a way of studying in which you do not attend a
school, college, or university, but study from where you live, usually being taught and

given work to do over the internet” (“Distance Learning,” n.d.-a).

The Cambridge Business English Dictionary clarifies that DL is "a way of studying,
especially for a degree, where you study mostly at home, receiving and sending off work

by mail or over the internet” (“Distance Learning,” n.d.-a).
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It should be noted that both definitions include elements of ICT, such as the Internet and

e-mail.

The Merriam-Webster (“Distance Learning,” n.d.-b) and the Oxford Advanced Learner's
dictionaries (“Distance Learning,” n.d.-c) offer similar definitions, which also encompass

the use of the Internet and e-mail as tools for DL beyond the on-site classroom.

Therefore, when referring to DL, we address the remote availability of educational
resources through ICT tools enabling students to receive education from anywhere. The
implementation of DL involves the use of multiple ICT tools for content creation and
delivery.

DL offers the advantage of flexibility and accessibility, allowing students to access course
materials at their convenience, regardless of time and location. This flexibility
accommodates students with diverse schedules and responsibilities (Demetriou &
Nikiforidou, 2019). However, distance learning demands self-discipline and efficient
time management to navigate the challenges of isolation and distractions inherent in this

learning technique (Pange et al., 2020).

There are two types of DL, synchronous and asynchronous, each with its pros and cons
(Stanford Graduate School of Education, 2021) (Figure 5).

Synchronous learning

Spontaneous

2] ! _ Faster

O  &immediate information Community
(14 social exchange building
0. interaction

2] :

Z  Scheduling Technical Accessibility
8 difficulties difficulties limitations

Asynchronous learning

n Students More time to Accessible to a

O  |eam at their reflect on and wider range of

E own pace engage with students
material

72) Limited Requires Loss of

g gontact with greater self- informal

O instructors discipline learning

Figure 5. Pros and cons of synchronous and asynchronous learning as presented in
Stanford Graduate School of Education (2021).
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Synchronous learning involves instructors and students meeting simultaneously in a
virtual environment and involved in real-time interaction. In contrast, asynchronous
learning allows students accessing materials and interact with each other at their own pace
for extended time. There is also a hybrid form, in which synchronous learning and

asynchronous learning are combined in one way or another.

Various scientific publications gave different interpretations of distance learning, e-

learning, online learning, and digital learning. These terms are sometimes used

interchangeably, and the specific definitions and features vary based on the specific
context and educational institutions (Moore et al., 2011). Nevertheless, ICT and its tools

consistently serve as a common thread connecting these diverse approaches.

1.5.4 Collaborative Learning

According to Laal and Laal (2012), collaborative learning (CL) "is an educational
approach to teaching and learning that involves groups of learners working together to

solve a problem, complete a task, or create a product”.

CL emphasizes interaction, shared understanding, and mutual benefit among participants.
Rather than relying solely on traditional teacher-centered methods, collaborative learning

encourages active involvement and cooperation among peers (Laal & Ghodsi, 2012).

In contemporary education, CL has become increasingly significant due to its compliance
with contemporary pedagogical principles and the evolving nature of work environments
(Qureshi et al., 2021). The main features of CL include group activities (Luchini et al.,
2002), diverse perspectives (such diversity fosters a rich environment where participants
learn both from the instructor and from each other) (Lee & Yang, 2020), technology
integration (Zhu & Ergtlec, 2023), active participation (such active engagement enhances
critical thinking, communication skills, and the ability to work in diverse teams), and real-

world relevance (Zhou et al., 2023).

With the advent of technology, CL has taken on new dimensions. ICT tools facilitated

communication and teamwork, overcoming geographical barriers (Spatioti et al., 2023).

Among the ICT tools used in CL, we would like to mention the following (Laal and Laal,
2012; Laal and Ghodsi, 2012; Lee and Yang, 2020; Qureshi et al., 2021):
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- Digital collaborative tools

- Cloud systems

- Social networks

- E-mail

- Video communication tools

- LMS

- Educational games

- Quizzes platforms, and others.

Thus, CL is an educational approach emphasizing active and participatory engagement
among learners, and fostering a collective and interactive environment where individuals
work together to achieve common learning goals. This approach goes beyond traditional
individual learning by promoting social interaction, communication, and mutual support.
It encompasses various instructional methods, including group discussions, peer teaching,
collaborative projects, and problem-solving activities. Collaborative learning is designed
to improve critical thinking, communication skills, teamwork, and to benefit better
understanding of the subject matter. It acknowledges the social nature of learning, where
learners contribute to, and benefit from, the shared knowledge and experiences of the

group, creating a dynamic and cooperative learning community (Kollias et al., 2005).

1.5.5 Gamification

According to the Cambridge Dictionary, gamification is "the practice of making activities
more like games in order to make them more interesting or enjoyable” (“Gamification,”
n.d.-a). Oxford Learner's Dictionary provides the definition of gamification with an
emphasis on the elements of game playing, "... the use of elements of game-playing in
another activity, usually in order to make that activity more interesting” (“Gamification,”
n.d.-b).

Therefore, gamification in education involves incorporation of elements of game design
and mechanics into the learning process to make it more engaging, interactive, and
enjoyable (Zavogianni et al., 2018; Nikiforidou & Jones, 2023). By leveraging the
motivational aspects inherent in games, educators aim at enhancing student participation,

motivation, and overall learning outcomes (Pange et al., 2023; Sakellariou et al., 2024).
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While the categorization of video game genres was once straightforward, the
contemporary landscape is marked by a notable complexity. The diversity of genres and
subgenres have expanded considerably, driven by game developers who have
increasingly blended different types of games in innovative ways. This continuous

evolution characterizes the dynamic nature of the video gaming scene.

Presently, ten prominent video game categories stand out, each exemplified by notable
titles (Pavlovic, 2023):

1. Sandbox games (e.g., Minecraft, The Sims)

2. Real-time strategy (RTS) games (e.g., Warcraft, Age of Empires)

3. Shooters (FPS and TPS) (e.g., Gears of War (TPS), DOOM (FPS))

4. Multiplayer online battle arena (MOBA) games (e.g., League of Legends; Smite)
5. Role-playing games (RPG, ARPG, and more) (e.g., Skyrim; The Witcher 3
(ARPG))

6. Simulation and sports games (e.g., Forza Motorsport, Madden NFL)

7. Puzzlers and party games: e.g., Jackbox Party Pack (party game), The Talos
Principle (puzzler)

8. Action-adventure games (e.g., Assassin’s Creed, Star Wars Jedi: Fallen Order)

9. Survival and horror games (e.g., The Long Dark, Don’t Starve)

10. Platformers (e.g., Cuphead, Ori & The Blind Forest).

The ongoing proliferation of new games and diverse styles underscores the continuing
expansion of the list of video game genres. Despite the perceived complexity, this

diversity serves as a testament to the robust health of the gaming marketplace.

As for educational games, they are represented by the following types (Yu, 2019; Pange
et al., 2018; Akilli, 2007):

- Serious games

- Simulations

- Gamified learning platforms
- Escape games and puzzles

- Role-playing games (RPGsS).

Educational games come in various forms, each serving a unique purpose in the

educational journey. Serious games, for instance, are meticulously designed to deliver
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specific educational content or skills, providing a simulated learning environment.
Simulations, on the other hand, transport learners into interactive scenarios, fostering
practical experiences in fields ranging from science to business. There is also a rising
trend in gamified learning platforms, where game elements are seamlessly integrated into

educational contexts to enhance motivation and engagement (Handayani et al., 2020).

One cannot ignore the popularity of escape games and puzzles, which not only challenge
students but also stimulate critical thinking and collaborative problem-solving. RPGs add
certain depth to education by allowing students to play different roles in fictional or
historical settings, promoting empathy and a holistic understanding of different
perspectives (Thodi et al., 2018; Torner, 2018).

Gamification transforms traditional educational approaches by introducing the following

game-like elements (Thiel, 2016):

- Points, badges, and leaderboards offer students concrete incentives for
accomplishing assignments, reaching milestones, or showcasing skills. Leaderboards
instill a competitive spirit, motivating students to aspire in order to improve their
performance (Gibson et al., 2013).

- Narrative and storytelling contribute to a richer learning experience by infusing
educational content with engaging storylines. Students immersed as active participants
in the narrative find the educational journey more compelling and memorable (Rossiter
& Garcia, 2010).

- Quests and missions, when employed in learning activities, introduce an element of
adventure. Students advance through challenges and tasks, experiencing a sense of
accomplishment as they successfully navigate obstacles and reach educational
milestones (Pange et al., 2023).

- Simulation and role-playing offer a hands-on, experiential learning setting where
students can apply theoretical knowledge to real-world scenarios. This approach
enhances comprehension and practical skills (Wiggins, 2016).

- Immediate feedback is a common feature in games, enabling students to learn from
errors and make real-time corrections. This prompt feedback loop accelerates the

learning process, making it more efficient (Kickmeier-Rust et al., 2014).
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Researchers emphasize the advantages of incorporating gamification in education,
including augmented engagement of students, intrinsic motivation, skill development,

adaptability, and sense of achievement (Kapp, 2012; Pange et al., 2018).

Technology plays a pivotal role in implementing gamification in education. Purpose-built
educational games and applications offer a foundation for gamified learning experiences,
AR and VR contribute to deeper immersion, enabling students to engage in educational
content in a more sensory-rich environment. Finally, LMS platforms have the capacity to
integrate gamification features, empowering educators to monitor progress, assign
rewards, and manage gamified elements effectively (Kapp, 2012; Kapp, 2013; Pange et
al., 2023).

Embracing a gamification strategy allows educators establishing an environment that
fosters curiosity and enthusiasm for knowledge acquisition in students rather than solely
supporting learning. With ongoing technological advancements, the potential for creative
and effective game-based educational experience is expected to grow. At present, some
games, such as Classcraft, are extensively praised by researchers, teachers, and students
for their notable advantages as highlighted in relevant studies (Sanchez et al., 2016;
Krishnan et al., 2021).

Classcraft (https://www.classcraft.com/) is a gamification platform available online free
of charge, allowing educators to transform their classes into interactive role-playing
games (Classcraft, n.d.-b). Students can acquire knowledge in immersive game-based
environments using this platform. First introduced in 2014, Classcraft strived to establish
an award-winning and user-friendly atmosphere for gamified learning experiences.
Currently, Classcraft is employed in over 50,000 classrooms across 75 countries,
supporting 11 languages, and serving as an additional pedagogical tool (Zhang et al.,
2021).

It is important to note that Classcraft diverges from conventional gaming structures. The
platform does not involve students in the enactment of character adventures or exploration
of a virtual game world. Instead, Classcraft functions as a gamification toolbox designed
for daily use, influencing the dynamics of interactions between educators and students,
among students themselves, and shaping the overall perception of the class (Zhang et al.,

2021). The primary objective of Classcraft is to impart greater meaning to the educational
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experience, while concurrently introducing an element of enjoyment to all participants
(Classcraft, n.d.-b).

The advantages of utilizing gaming principles in education are evident in Classcraft, a
platform that, while not inherently a game, draws upon key principles from the gaming
field. These principles, including autonomy (the ability to make choices), competency
(overcoming challenges), and relationships (adding perceived value to the experience),
are integrated into the Classcraft model but are tailored to the classroom setting (Krishnan
etal., 2021).

This adaptation of gaming principles to non-game environments, such as the classroom,
is commonly referred to as gamification. Classcraft employs technology to facilitate
classroom management, leveraging the aesthetic and fundamental appeal of games to

captivate and involve students (Pange et al., 2023).

In the Classcraft setup, students may or may not assume characters, with the classroom
serving as the game world where every action may influence the Classcraft experience.
For instance, positive behavior in class can be rewarded with Experience Points, crucial

for student progression within the game (Classcraft, n.d.-a).

This gameplay is firmly grounded in real-life experiences, fostering teamwork, instilling
positive behavioral habits, and offering students a tangible measure of their progress
throughout the academic year (Papadakis & Kalogiannakis, 2018).

Analogous to video games, students unlock new powers and privileges in the class when
they accumulate sufficient Experience Points to level up (Classcraft, n.d.-a).

Classcraft operates as an overlay on the conventional classroom structure, ensuring that
students continue with their regular lessons while enhancing their connections with peers,

teachers, and the content under study.

To understand the essence of Classcraft, we provide general terms for this game, taken
from the official game resource (Classcraft, n.d.-a). These terms collectively form the
vocabulary used in the educational platform providing a comprehensive understanding of

the gamified elements and their functions (Appendix 2).

Classcraft can be implemented with minimal requirements, comprising just a single

computer and a projector for running the game discreetly in the background during class
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sessions. Additionally, the platform offers mobile compatibility, allowing educators to
assign points or utilize tools effortlessly while conducting lessons. Students possessing
individual devices have the option to log in and employ their powers during class
interactions (Sanchez et al., 2016).

1.6 Chapter Conclusions

In conclusion, it should be noted that Chapter 1 has provided a comprehensive overview
of the foundational concepts crucial for the understanding and exploration of the doctoral
thesis. The elucidation of fundamental terms, such as the definition of ICT, its role in
education, and the various tools associated with it, establishes the groundwork for
subsequent discussions. Additionally, the chapter explored a broader understanding of the
modern educational landscape presenting an overview of different educational systems,

particularly focusing on the Greek and Russian contexts.

The classification of ICT tools has been thoroughly examined illuminating various
approaches proposed by researchers and educational institutions. This exploration
presents a basis for the subsequent chapters where these tools will be analyzed and applied

in specific contexts.

Furthermore, the chapter provides insights into common approaches employing ICT in
the contemporary learning environment. Discussions on interactions within the learning
process, the consolidation of ICT and learning theories, and the advent of teaching
practices, such as distance learning, collaborative learning, and gamification, are crucial

for understanding the evolving landscape of education.

Lastly, the chapter touched on the pivotal concept of digital competence, emphasizing the
growing importance of this skill set in the context of contemporary education. As we
proceed with the thesis, the foundational knowledge established in this literature review

would serve as a platform for in-depth analyses and applications in subsequent chapters.
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2 Research Approach

2.1 Research Design

Russia and Greece differ significantly in terms of geographical location and population
size. Russia, being the largest country in the world, spans over Eastern Europe and
Northern Asia, with a diverse range of climatic conditions and landscapes. It is home to
a multinational population exceeding 145 million people (Wikipedia contributors, n.d.-
c). On the contrary, Greece is a much smaller country located in Southern Europe, known
for its rich history, ancient culture, and rather warm Mediterranean climate. The
population of Greece is significantly smaller, amounting to around 10 million inhabitants
(Wikipedia contributors, n.d. -b).

For this doctoral study, we applied conventional complex dissertation macrostructure
(Anderson et al., 2021) to comprehensively explore the topic of the doctoral thesis. Such
macrostructure refers to a dissertation comprising two or more separate research studies
reported in distinct interior chapters. The research design encompasses three distinct

methods for the undertaken studies.

Due to a significant disparity between the populations of the two countries, we have
chosen to focus on research on the use of ICT in Greek and Russian universities using

qualitative and quantitative methods:

1. Reviewing the digital competences of teachers in Greek (A) and Russian (B)
universities and examining the competences of students (C) at a Greek university
using the triangulation method.

2. Conducting a cross-country comparison of distance learning and the utilization of
ICT tools by students in Greek and Russian universities.

3. Exploring the impact of digital games integration on student engagement and

learning outcomes through an experimental study involving prospective teachers.

Triangulation in research involves using multiple methods, data sources, theories, or
investigators to enhance the credibility and validity of the findings. It aims to cross-verify
results and provide a comprehensive understanding by capturing different perspectives.

Common types include methodological, data, theory, and investigator triangulation.
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The comparison method presumes analyzing and contrasting different groups or
conditions. It provides insights into relationships and variations in naturally occurring

situations.

The experimental method presumes manipulating variables to observe their effects,
thereby allowing researchers to reveal cause-and-effect relationships. This method is
widely used to test hypotheses and assess interventions in controlled settings, providing

the ability to draw cause-and-effect conclusions.

Let us examine each of the studies more closely.

2.2 Reviewing Digital Competences of Teachers in Greek and Russian Universities

The first study aimed at revealing digital competences of teachers in two countries,
Greece and Russia via employing a mixed-methods survey. This instrument consisted of

both closed and open-ended questions to collect quantitative and qualitative data.
Participants:

Two groups of teachers from the University of loannina (Uol), Greece (20), and the Yuri
Gagarin State Technical University of Saratov (SSTU), Russia (20), voluntarily agreed to
participate. The mean age of Uol professors was 51.47+7.6 years old, and the mean age
of SSTU professors was 41.93+10.9 years old. Among Uol professors participating in the

study, there were 11 men and 9 women vs. 15 women and 3 men at SSTU.
Data collection procedure:

An anonymous questionnaire, created in Google Forms, was distributed to a randomly
selected group of teachers at SSTU in October 2021. Twenty of them gave their consent
to the analysis and publication of responses in the public domain. The questionnaire was
compiled in Russian language and included 14 questions. The collected data were
analyzed using qualitative and quantitative methods. The questions were posed to gather
information about the self-evaluation of the digital competence levels of SSTU

professors.

An identical questionnaire was translated into English and distributed to a randomly

selected group of Uol professors in November 2021. Twenty of them gave their consent
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to the analysis and publication of responses. Both the questionnaires in English and

Russian are included in the Appendices 3 and 4.
Data analysis:

For this study, the analysis of responses from the professors was performed preliminarily
using the automated tool of Google Forms. This process utilized the platform's

functionality to structure and process the responses.

Descriptive statistics constitutes a methodological approach to compare responses from
professors in Greece vs. Russia. Descriptive statistics includes quantitative measures to
summarize and describe essential features of a dataset. In this study, we calculated various
descriptive statistics (the mean, standard deviation, median, and mode) within the two
samples of responses provided by teachers from Greece and Russia. These statistical
measures allowed conducting a comprehensive analysis of central tendencies, variability,
and distribution characteristics in the questionnaire responses, facilitating a nuanced

understanding of the comparative aspects between the two groups.

2.3 Reviewing Digital Competences of Students at the Greek University

This study was conducted at the Uol, Greece. The digital competences of the university
students were self-assessed by them within a comprehensive questionnaire with closed

and open-ended questions.
Participants:

A group of students from the Uol, Greece (141). This group included undergraduate (73),
graduate (55), and doctoral students (8). The mean age of students was 24.74+8.4 y.o.

Among them, 107 were female and 31 were male.
Data collection procedure:

The anonymous questionnaire, created in Google Forms, was distributed to a randomly
selected group of 150 students at Uol in February 2022. Consent for the analysis and
subsequent publication of responses in the public domain was obtained from 141
participants. The questionnaire in English comprised 15 questions designed to elicit both

qualitative and quantitative data. The questionnaire is annexed in Appendix 5.
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Data analysis:

The analysis of responses provided by participants was conducted using the automated

tool of Google Forms.

2.4 Cross-Country Comparison of Distance Learning and ICT Tool Utilization by
Students in Greek and Russian Universities

This study aimed at showing the perception by students from the two countries, Greece
and Russia, of the distance learning and the use of ICT tools. We used a questionnaire
consisting of both closed and open questions to collect quantitative and qualitative data.

Participants:

Two groups of undergraduate, graduate and doctoral students from universities of Greece
(146) and educational institutions of Russia (149). The mean age of Greek students was
20.97 £5.5y.0., and the mean age of Russian students was 20.24 + 8.7 y.o. Greek students
were represented mainly by female gender (84% vs. 15% of male students), whereas
Russian students had nearly equal sex ratio (50% female vs. 48% male).

Data collection procedure:

One hundred and forty-six undergraduate, graduate and doctoral students studying at
Greek universities, who gave us consent for the analysis and publication of the results,
participated in this study during the fall semester of the 2021-2022 academic year
(November-December). Similar number of students from Russian universities (149)
completed the questionnaire and gave their consent to the analysis and publication of their

responses during the same academic year.

An anonymous questionnaire was compiled both in English and Russian (Appendices 6
and 7) and included 14 questions each. The collected data were analyzed using qualitative
and quantitative methods. The questions were posed to collect information on the
perception by students from two countries, Greece and Russia, of the distance learning
and the use of ICT tools.
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Data analysis:

For this study, the analysis of responses from the students was conducted using
preliminarily the automated tool of Google Forms. This process utilized the platform's

functionality to structure and process the responses.

Descriptive statistics was used as a methodological approach to compare responses from

students in two countries.

2.5 Exploring the Impact of Digital Game Integration on Student Engagement and
Learning Outcomes: An Experimental Study with Prospective Teachers

This study investigated the effects of integrating the digital game (Classcraft) into the

educational process, focusing on student engagement and learning outcomes.
Participants:

This study included undergraduate students from the Department of Early Childhood
Education at the Uol attending the "Educational Programs Using ICT" course during the
spring semester of the 2022-2023 academic year. A total of 60 volunteering students were
randomly assigned to either the experimental group (n=30) utilizing Classcraft, or the
control group (n=30) following the standard course curriculum. The mean age of the
students was 24.31 + 6.3 years.

Study design:

The experimental group received a comprehensive introduction to Classcraft during the

first week of the semester, including guidance on its seamless integration into the course.

Both groups were monitored for engagement metrics, such as participation in discussions,
completion of assignments, and attendance. Classcraft-specific metrics, including in-

game participation, achievements, and collaboration, were observed in the experimental
group.

Learning outcomes in both groups were assessed through regular quizzes, examinations
and a final project. Both groups underwent pre- and post-course interviews to elucidate

their expectations and perceptions.
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Qualitative feedback regarding the impact of Classcraft on engagement and learning was
collected. Descriptive statistics was used to compare academic performance and

engagement metrics between the experimental and control groups.

Students representing the experimental group took part in substudies devoted to the

evaluation of Classcraft.
Classcraft evaluation was within the Kirkpatrick 4-level model:

In the initial step, participants responded to a set of 12 questions (Appendix 8),
categorized into four levels following the Kirkpatrick 4-level model (Reaction, Learning,
Behavior, Results) (What is the Kirkpatrick Model?, 2022). Responses were recorded on
a 10-point scale. This assessment was administered at three distinct time points in the

beginning, middle, and end of the academic semester.
Thematic study:

Following the quantitative analysis, a qualitative approach was employed through a
thematic study. In this phase, individual interviews were conducted with the voluntarily
participating students from the experimental group. The interviews were structured to
cover various aspects of their experiences with the Classcraft game. Subsequently,
responses were grouped based on the themes identified during the interviews.

Quality assessment for digital quests:

This substudy involved 8 students who independently developed their own quests within
the Classcraft game. Additionally, a research group consisting of five individuals (the
professor, who is responsible for the course, and four doctoral students) was formed to

evaluate these quests.

The eight students were given the task of creating unique quests within the Classcraft
game, focusing on elements such as storyline, challenges, and educational content. While
we provided a broad theme (Statistics), the students autonomously selected the target age
group for their lessons, decided on the ICT tools to employ, and determined the aspects

of the topic to cover.

The research group evaluated the eight quests based on a comprehensive set of criteria
formulated by Tse et al. (2021):

1. Creativity: Assessing the originality and imaginative aspects of the quests.
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2. User-friendly: Evaluating the ease of navigation and overall user experience within
the quests.

3. Educational content: Analyzing the depth and relevance of educational material
incorporated into the quests.

4. Multimedia used: Assessing the effectiveness and appropriateness of multimedia
elements and ICT tools integrated into the quests.

5. Story structure: Evaluating the coherence and structure of the narrative within each
quest.

6. Presentation: Examining the clarity and effectiveness of how the quests were
presented to students.

7. Quality of the story: Assessing the overall quality and impact of the narrative
elements within the quests.

The research group individually assessed each of the eight quests according to the
specified criteria, assigning a score on the 10-point scale for each criterion. Scores were
based on subjective judgments of the research group members, considering the overall

merit of each particular quest regarding the specific criterion.

Mean scores and standard deviations were calculated for each criterion across the eight
quests. The aggregated scores provided insights into the overall performance of the quests
in terms of creativity, user-friendliness, educational content, use of multimedia, story

structure, presentation, and the story quality.
Data analysis:

Quantitative data from the set of questions were analyzed using statistical software.
Thematic analysis of interview responses involved identifying recurring themes and

patterns within the qualitative data.

2.6 Proposal for Integration of Educational Games into Greek Universities

This part focused on the development and formulation of an educational proposal aimed
at enhancing the educational experience through the integration of educational games in

the curriculum at Greek universities. The methodology employed a systematic and

collaborative approach to address the identified needs in the field of digital competences.
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Drawing insights from existing educational frameworks, the proposal aimed at creating a
comprehensive program that would align with contemporary educational standards and

pedagogical approaches.

A proposed program structure was developed that identified specific objectives, rationale,

and implementation plan.

This proposal serves as an outline for fostering international collaboration to enhance the
capabilities of professors and students in modern educational approaches and digital
skills.

2.7 Ethical Considerations

Prior to the onset of each study, ethical approval was obtained from the relevant
institutional review boards. Participants were informed about the purpose of the study,
and informed consent was obtained from each of them. Confidentiality and anonymity of

participants were rigorously observed throughout the research process.

2.8 Limitations

In this doctoral thesis, the doctoral candidate encountered several challenges that must be
listed. Data for this study was collected from selected areas in two countries, with
participation of teachers and students from specific universities due to several reasons
which will be mentioned later in this report. The study was conducted from 2020 to 2024,
during the COVID-19 pandemic and the associated restrictions were applied, so the
selection of participants had some limitations, and the convenience sampling was applied
in this thesis. The sample included professors and students of different ages enrolled in
different fields of teaching/studying, which we believe positively influenced the research

results.

Some research activities planned within Russian universities became unfeasible due to
the current political situation in Russia. The inability to obtain consent forms from
participants from Russian university teachers and students led us to focus this research on

Greek university students and staff.
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Additionally, a number of university professors did not give their consent to be tested for
their ICT competences, so we asked from all professors to give us their self-assessment
of their digital competences. Thus, ‘Digital Competence Wheel’ from the Center for
Digital Dannelse and ‘Developing ICT in Teacher Education’ (DiCTE) project were used
by participants of this study.

Moreover, the educational game Classcraft (https://www.classcraft.com/) will officially
close on June 30, 2024. The new version, HMH Classcraft, will be available only to

schools and districts, not to individual users.

Despite these limitations, the research contributed valuable insights to the integration of

ICT tools in complex settings.
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3 Participating Universities: Comparative Overview

3.1 Universities in Greece

Greece has 24 universities (National and Kapodistrian University of Athens, National
Technical University of Athens, Athens School of Fine Arts, Agricultural University of
Athens, Athens University of Economics and Business, Aristotle University of
Thessaloniki, Panteion University of Social & Political Sciences, University of Piraeus,
University of Macedonia, University of Patras, University of loannina, Democritus
University of Thrace, University of Crete, Technical University of Crete, University of
Thessaly, University of The Aegean, lonian University, Harokopio University of Athens,
University of Peloponnese, Hellenic Open University, University of Western Macedonia,
International Hellenic University, University of West Attica, Hellenic Mediterranean
University) and 2 educational institutes (School of Pedagogical & Technological
Education — ASPETE, and Mediterranean Agronomic Institute of Chania). These are
represented by both public and private organizations. The universities award degrees in

various fields of formal, natural, and social sciences (Study in Greece, 2023).

While the primary language of instruction is Greek, there is a presence of English-
language programs, particularly at the doctoral level. Greek universities play an active
role in research and innovation engaging in collaborations with international institutions

across a wide range of scientific environments (Katharaki & Katharakis, 2010).

The University of loannina (Uol) is considered among the highest-ranked educational

institutions in Greece (University of loannina, n.d.-c).

3.1.1 University of loannina

Uol is a highly regarded higher education institution located in loannina, the capital of
the Epirus Province in northwestern Greece. As of 2023, the university hosts over 33,000
students pursuing undergraduate, graduate, and doctoral studies across 23 departments
within 11 schools (University of loannina, n.d.-b). Renowned for its excellence in natural,
social, and formal sciences, the university boasts collaborations with world-famous

scientists.
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The university campus is well-equipped with modern facilities, encompassing
classrooms, laboratories, libraries, and research centers. This environment supports a
conducive atmosphere for learning, research, and extracurricular activities. Additional
recreational and sports facilities contribute to fostering a balanced lifestyle among

students (University of loannina, n.d.-a).

Consistently featured in national and global university rankings, the Uol holds a
prominent position as the foremost academic and research center in the country
(University of loannina, n.d.-c). Actively engaged in international cooperation initiatives,
the university strengthens partnerships with global universities and research institutes,
enriching the academic experience with cultural diversity and a broader global

perspective (University of loannina, n.d.-b).

Demonstrating a deep commitment to community engagement, the Uol collaborates with
local communities to provide expertise and resources for addressing social issues.
Through these outreach programs, the university plays a vital role in the development and

progress of the region (University of loannina, n.d.-b).

3.2 Universities in Russia

Russia is home to a variety of higher education institutions, comprising both universities
and specialized institutes. There are over 1,000 universities and educational institutes in
the country (Wikipedia contributors, n.d.-d). These institutions vary in their public and

private nature, contributing to the richness of the Russian higher education system.

Russian universities offer a wide array of academic disciplines, covering formal, natural,
and social sciences, reflecting the country's commitment to providing comprehensive

education.

Although the main language of instruction at Russian universities is Russian, English-

language programs are also available.

Russian universities are actively engaged in research and innovation, participating in
collaborations with international institutions in diverse scientific domains. This
collaborative approach enhances the global standing of Russian academic institutions and

fosters advancements in various fields of study (Smolentseva, 2015).
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3.2.1 Yuri Gagarin State Technical University of Saratov

Yuri Gagarin State Technical University of Saratov (SSTU) is among leading technical
institutions in Russia, located in Saratov within the Saratov Region of the Volga Federal
District. The university holds historical significance as it is associated with Yuri Gagarin,
the first human to journey into space, who pursued his education at this institution during
his student years (About SSTU, n.d.).

Presently, SSTU comprises 62 departments across 8 schools and 2 campuses, including a
college, catering to the educational needs of approximately 19 thousand undergraduate,
graduate, and doctoral students (2022) (SSTU: Facts and Figures (1 November 2022),
n.d.).

SSTU is widely recognized for its commitment to academic excellence and innovation.
Offering a diverse array of programs in different fields, such as engineering, natural
sciences, computer science, economics, and humanities (About SSTU, n.d.), the
university's comprehensive curriculum is strategically designed to equip students with the

necessary knowledge and skills to achieve success in their chosen professions.

The university is actively engaged in collaborative initiatives with industry partners and
research institutions, fostering a culture of innovation and entrepreneurship among its
students and researchers (About SSTU, n.d.). SSTU encourages international
collaboration and welcomes students and researchers from various countries

(International Projects, n.d.).

Situated on a well-equipped campus featuring state-of-the-art facilities, including modern
classrooms, laboratories, research centers, and libraries, SSTU provides students with
access to resources and technology that enhance their learning experience. The campus
also offers recreational spaces, sports facilities, and various student organizations,
emphasizing a holistic approach to education and personal development (Campus Life,
n.d.).

The university's contributions significantly impact the progress of both society and

technology.
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4 Results and Discussion

4.1 Reviewing Digital Competences of Teachers in Greek and Russian Universities

SSTU professors (n=20) gave their consent to analyze and publish their anonymous
responses to the questionnaire administered during the fall semester of the academic year
2021-2022 (October 2021). The same questions were asked to 20 professors at the Uol
one month later. We compared the responses of professors between the two universities.

For the purpose of this study, we asked professors from different departments to clarify
their proficiency in using ICT tools (by category) and their attitudes toward the teacher-

technology interaction. Professors were also asked a series of demographic questions.

In the case of the Uol, professors from the Departments of Early Childhood and Primary
Education, Economics, Psychology, and Physics participated in this study. Some

professors chose to hide their affiliation with a particular university department.

The fields of expertise of Greek professors in this study were: Pedagogy, Psychology,
Informatics, Sociology, Economics, Philology and, more specifically: Mathematics
Education, Environmental and Sustainability Education, Early Years Science Education,
Museum Education in Early Years, Intercultural Education, History of Education, ICT in
Education: Emphasis on Virtual Reality, New Technologies Applied to the Research
Methodologies, Linguistics and Greek Language, Electrical Engineering, Econometrics,

and Consumer Theory.

SSTU professors from the Departments of Ecology, Economics, Psychology, and Physics
took part in our study. In the case of SSTU, some professors chose not to indicate their

affiliation with a particular department of the university as well.

The fields of expertise of the Russian professors in this study were: Ecology, Biology,
Pedagogy, Technology, Economics and, more specifically: Earth Sciences,
Environmental Monitoring, Biochemistry, Environmental Protection and Rational Nature

Management.
ICT tools are conventionally used in the above fields.

At the Greek university, approximately half of the male (55%) and female (45%)

participants took part in this study, while at the Russian university, the number of female
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participants (83%) substantially exceeded the number of male participants (17%) (Figures
6a and 6b).

GENDER (UOI) GENDER (SSTU)

m Male mFemale W Male mFemale

Figures 6a and 6b. Gender distribution among professors at Uol and SSTU.

The mean age of professors from Uol was 51.47 £ 7.6 y.o.; mode: 51. The range of the
provided data set was 30, representing the difference between the maximum value of 62
and the minimum value of 32. The mean age of professors from SSTU was 41.93 +
10.9 y.o.; mode: 32. The range of this set was 38, representing the difference between the

maximum value of 63 and the minimum value of 25.

The competences of professors for the use of ICT were estimated by the number of years
that professors worked at universities and used ICT for teaching. The mean teaching
experience of Uol professors was 17.425 + 9.7 years; mode: 10 (the range was 32). SSTU
professors in our sample had much shorter teaching experience: on average, 12.9 + 8.9
years; mode: 10 (the range was 34).

Professors from both countries were asked to self-assess their digital competence as
teachers on a 6-point scale ranging from Newcomer (Al) to Pioneer (C2). This system
was adopted from the Digital Competence Wheel, an interactive online tool that maps

digital competences (Center for Digital Dannelse, n.d.).

Slightly over a half of Greek professors (53%) evaluated themselves as technology
integrators (B1); 32% of Greek professors considered themselves experts in the field of
ICT (B2); 2 professors (10%) rated their skills at the pioneers (C2) level, and none of
Greek professors called themselves newcomers or explorers (A1-A2) (Figure 7a). Among
Russian professors, half of them (50%) evaluated themselves as experts in the field of
ICT (B2), while another half, in varying proportions, ranked themselves across the other

five levels (Figure 7b).
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DIGITAL COMPETENCE LEVELS OF UOI PROFESSORS

m Newcomer (A1) mExplorer (A2) MIntegrator (B1) M Expert(B2) mLeader(Cl) M Pioneer (C2)

Figure 7a. Digital competence levels of Uol professors.

DIGITAL COMPETENCE LEVELS OF SSTU PROFESSORS

m Newcomer (A1) mExplorer (A2) MIntegrator (B1) M Expert(B2) mLeader(Cl) M Pioneer (C2)

Figure 7b. Digital competence levels of SSTU professors.
We then gave professors several sets of five statements each to determine their attitudes

toward ICT use for educational purposes by teachers and students, along with their current
digital skills. The statements complied with those listed in the questionnaire developed
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for the Erasmus+ project DICTE (Gieaver et al., 2020). Some additional statements were
added for the needs of this study.

The first set of statements was as follows:

I. I constantly use technology to communicate with my students and colleagues (e.g.,
email, social media, etc.)
ii. I actively develop my digital skills
iii. I regularly participate in online webinars for my job
iv. I am constantly looking for new educational approaches using ICT

v. | encourage students to use ICT tools for educational purposes.

The responses of professors were categorized on a Likert scale (1-strongly disagree, 2-

disagree, 3-neither agree nor disagree, 4-agree, 5-strongly agree).

Regarding statement (i), the opinions of Greek professors were clear; they stated that
constantly used technology to communicate with other professors and students (25%
agreed, and 75% strongly agreed). Most of them (60% agreed, and 35% strongly agreed)
confirmed the ongoing improvement of their digital skills (ii). Greek professors regularly
participated in online webinars for their work (40% agreed, and 25% strongly agreed)
(iii). The majority of professors (65%) agreed or strongly agreed that they were constantly
seeking new educational approaches using ICT (iv). Finally, nearly all Greek professors
in our sample (90%) encouraged their students to use ICT for educational purposes (V)
(Figure 8a).

In the Russian sample, only 5% of professors disagreed with the constant use of ICT tools
for communication, while 95% of them regularly used ICT to communicate with students
and colleagues (i). Most professors (85%) were keen to develop their digital skills (ii) and
the same number of them regularly participate in online webinars for their job (iii). Half
of Russian professors (50%) were seeking new educational approaches using ICT (iv).
Almost everyone (90%) agreed or strongly agreed with the use of ICT tools for

educational purposes by their students (v) (Figure 8b).
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Figure 8a. Responses of Uol professors to the first set of statements (i-v).

Responses of SSTU professors to the first set of
statements

| constantly use | actively develop my | regularly | am constantly | encourage my
technology to digital skills participate in online  looking for new  students to use ICT
communicate with webinars for my job educational tools for educational
my students and approaches using ICT purposes
colleagues
B Strongly disagree M Disagree M Neither agree nor disagree Agree M Strongly agree

Figure 8b. Responses of SSTU professors to the first set of statements (i-v).

In the next three (2" — 4™) sets, professors had to rate on a 5-point scale (1-very poor, 2-

poor, 3-neither good nor poor, 4-good, 5-very good) their competence of using various

groups of ICT tools. We started with the next set:

vi. Word processor (e.g., MS Word)

53



vii. Spreadsheet (e.g., Excel)

viii. Presentation tools (e.g., PowerPoint)
iX. Image processing (e.g., Paint)
X. Video editing (e.g., Movie Maker).

All Greek professors noted their excellent knowledge of word processors (the mean score
for this statement was 4.9+0.3) (vi) and presentation tools (4.8+0.4) (viii); in the case of
spreadsheet (vii), most professors also noted their good training in working with them
(4.45+0.7). In contrast, in the case of image processing (ix) and video editing (x), our
sample already included professors who were not proficient in the appropriate tools. The
mean scores for these statements were 3.65+1.0 and 3.05+1.2, respectively (Table 10).

Russian professors outperformed Greek professors in the image processing category of
ICT tools (ix), where they scored a mean of 3.75+0.9. For other statements, Russian
professors had lower scores compared with their Greek colleagues and were: 4.45+0.7
for word processor (vi), 3.95+0.5 for spreadsheet (vii), 4.25+0.7 for presentation tools
(viii), and 2.75+1.2 for video editing tools (x) (Table 10).

Table 10. Comparative descriptive statistics: mean, standard deviation, median, and

mode for the second set of statements (Vvi-x).

ICT Tool Uni Mean SD Median Mode
Word Uol 4.9 0.3 5 5
processor SSTU 4.45 0.7 5 5
Spreadsheet Uol 4.45 0.7 5 5)

SSTU 3.95 0.5 4 4
Presentation | Uol 4.8 0.4 5 5
tools SSTU 4.25 0.7 4 4
Image Uol 3.65 1.0 4 3
processing SSTU 3.75 0.9 4 4
Video Uol 3.05 1.2 3 2
editing SSTU 2.75 1.2 3 2

We used descriptive statistics (mean, median, and mode) for the purposes of

summarizing, organizing, and presenting key characteristics of our datasets. Descriptive
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statistics provide insights into central tendency, variability, distribution, and relationships

between variables.

In the third set, Greek and Russian professors had to rate their competence of using the

following:

xi.Digital collaborative tools (e.g., MS Teams)
xii.Cloud systems (e.g., Google Drive)
xiii.Social networks (e.g., Facebook)
xiv.E-mail (e.g., Gmail)

xv.Video communication tools (e.g., Skype).

Among Greek professors, as expected, the first positions were taken by e-mail (4.95+0.2)
(xiv) and video communication tools (4.7£0.5) (xv): professors rated their competences
of the kind as good and very good, respectively. Digital collaborative tools (xi) were also
easy for almost all professors from our sample (4.3+0.6). But for the cloud systems
(4.1£1.1) (xii) and social networks (3.6+1.5) (xiii), our sample included professors who

rated their knowledge as poor (Table 11).

Russian professors outperformed their Greek colleagues on social networks (xiii), scoring
4.35+£0.6. For the remaining statements, as in the case of the previous set, Russian
professors were inferior to their Greek colleagues and their mean scores were lower.
According to our results, digital collaborative tools (xi) pose the most challenges for them
(Table 11).

Table 11. Comparative descriptive statistics: mean, standard deviation, median, and

mode for the third set of statements (Xi-xv).

ICT Tool Uni Mean SD Median Mode
Digital Uol 4.3 0.6 4 4
collaborative

SSTU 3.4 1.1 3 3
tools
Uol 4.1 1.1 4 5
Cloud systems
SSTU 3.75 1.1 4 4
Social Uol 3.6 15 4 5
networks SSTU 4.35 0.6 4 4
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Uol 4.95 0.2 5 5
E-mail
SSTU 4.42 0.6 5 5
Video Uol 4.7 0.5 5 5
communication
SSTU 4.2 0.7 4 4
tools

In the fourth set, professors had to rate their competence of using the following:

xvi.Learning management systems (e.g., Moodle)
xvii.Tools for creating content (video, audio)
xviii.Tools for interactive whiteboards (e.g., SmartBoard)
xix.Educational games (e.g., Classcraft)
xx.Quizzes platforms (e.g., Kahoot!).

The responses to this set of statements were, perhaps, the most varied of all. For each of
the listed tool categories, some Greek professors reported that they were very good at it,
as well as very poor at it. LMS (xvi) was the easiest for Greek professors: the mean score
among the responses to this statement was 3.95+1.3. For educational games (xix), the
mean score was much lower and amounted to 2.2+0.4 (Table 12).

The mean scores on educational games (4.7+0.4) (xix) and quizzes platforms (3.25+1.3)
(xx) were much higher for Russian professors vs. Greek ones. As we can see, these types
of ICT did not cause difficulty for the majority of professors in our sample. For other
types of ICT (xvi-xviii), the mean scores were lower compared with statements from the
2" and 3" sets (Table 12).

Table 12. Comparative descriptive statistics: mean, standard deviation, median, and
mode for the fourth set of statements (xvi-xx).

ICT Tool Uni Mean SD Median Mode
Uol 3.95 1.3 45 5
LMS
SSTU 3.0 1.2 3 3
Tools for Uol 3.1 1.2 3 3
creating content | SSTU 2.85 1.2 3 3
Uol 2.85 1.2 3 3
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Tools for

interactive SSTU 2.75 1.2 3 3
whiteboards

Educational Uol 2.2 0.4 2 2
games SSTU 4.7 0.4 5 5
Quizzes Uol 2.75 1.3 2.5 2
platforms SSTU 3.25 1.3 3.5 4

After conducting a thorough descriptive statistics analysis on the datasets (Uol and
SSTU), several key insights can be derived. We cannot confidently dismiss the possibility
that these differences are attributable to chance rather than a systematic pattern. Judging
by the distributions, in both samples there were professors who rated their competence
highly (4-5) and professors who rated their knowledge of some types of ICT at 1-2.
Notably, Russian professors preferred using educational games and quizzes in

educational practice, while Greek professors avoided those.
This study examined ethical issues in how often professors in both samples applied:

xxi.  Copyright rules online
xxii.  Privacy rules online

xxiii.  Evaluation rules of the reliability of digital material.

The responses of professors were categorized on a 5-point scale where: 1-almost never,
2-seldom (less than once per month), 3-sometimes (1-3 times a month), 4-often (1-3 times

a week), 5-always (more than 3 times a week).

We received a variety of responses to this set of statements from Greek professors,
including variations from almost never (10% for each statement) to always (20% (xxi),
25% (xxii) and 15% (xxiii)). Half of Greek professors (50%) applied privacy rules online
and evaluation rules of the reliability of digital material less than once per month (Figure
9a).

Among professors from Russia, we also saw a variety of options from almost never (5%
for each statement) to always (25% (xxi, xxii) and 35% (xxiii)). However, the option often

(1-3 times a week) was more common among them (Figure 9b).
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Responses of Uol professors to the fifth set of

statements
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Copyright rules online Privacy rules online Evaluation rules of the reliability of
digital
material
B Almost never B Seldom (less than once per month)
B Sometimes (1-3 times a month) Often (1-3 times a week)

B Always (more than 3 times a week)

Figure 9a. Responses of Uol professors to the fifth set of statements (xxi-xxiii).

Responses of SSTU professors to the fifth set of
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Copyright rules online Privacy rules online Evaluation rules of the reliability of
digital
material
B Almost never B Seldom (less than once per month)
B Sometimes (1-3 times a month) Often (1-3 times a week)

B Always (more than 3 times a week)

Figure 9b. Responses of SSTU professors to the fifth set of statements (xxi-xxiii).

The sixth and last set of statements included the following:

xxiv. A teacher should have a positive attitude towards ICT
xxv. A teacher should use ICTs in teaching practice

xxvi. A teacher must be proficient in ICT in order to diversify teaching methods.
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The responses of professors were categorized on a 5-point scale, where: 1-strongly

disagree, 2-disagree, 3-neither agree nor disagree, 4-agree, 5-strongly agree.

In this set, both the majority of Greek professors and the majority of Russian professors

agreed or strongly agreed with all three statements (Figures 10a and 10b).

Responses of Uol professors to the sixth set of

statements
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A teacher should have a positive A teacher should use ICTs in A teacher must be proficient in ICT
attitude towards teaching practice in order to
ICT diversify teaching methods
B Strongly disagree M Disagree M Neither agree nor disagree Agree M Strongly agree

Figure 10a. Responses of Uol professors to the sixth set of statements (xxiv-xxvi).

Responses of SSTU professors to the sixth set of
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A teacher should have a positive A teacher should use ICTs in A teacher must be proficient in ICT
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Figure 10b. Responses of SSTU professors to the sixth set of statements (Xxiv-xxvi).
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Finally, we asked the professors an open-ended question to list five favorite ICT tools
(either platforms or programs) for a classroom use (both online and on site). Almost all
the Greek professors (17 individuals) shared their favorite tools with us and we have listed
them below in Table 13.

Table 13. Uol professors' favorite ICT tools to use in the classroom.

Number of references by
ICT tool name ICT tool type
Uol professors

Microsoft software

MS PowerPoint Presentation program 14
MS Word Word processor 11
MS Teams Collaborative software 10
MS Excel Spreadsheet 4

Collaboration and cloud-
MS 365 _ 1
based service

Google workspace

Gmail Webmail 4

Google Scholar Bibliographic database 1
Collaborative software,

Google Forms 1
web survey

Google Meet Communication software 1

Google Drive File hosting service 1

Video communication tools

Zoom 3

Skype for business / Videoconferencing, VolP 3

Skype and instant messaging

Slido (Cisco Webex) 2
Statistical and numerical analysis

Stata Statistical and numerical 1

SPSS analysis 1

Social networks

YouTube Video hosting service 2
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Facebook (Meta

Social networking service 1
Platforms)
LMS
E-course
) Course management 6
(https://ecourse.uoi.gr/)
system
Moodle 4
SaaS
LaTeX Typesetting 4
Mentimeter Presentation software 3
Padlet Knowledge management 2
] Collaborative and
MindMaster ] ] 1
brainstorming tool
Database
Abstract and citation
Scopus 1
database
Digital material editors
Windows Movie Maker Video editing software 1

Russian professors (n=11) also listed their five favorite ICT tools for use in a classroom.

Their selection is also tabulated (Table 14) and presented below:

Table 14. SSTU professors' favorite ICT tools to use in the classroom.

ICT tool name

ICT tool type

Number of references by

SSTU professors

Microsoft software

MS Word Word processor 9

MS PowerPoint Presentation program 8

MS Excel Spreadsheet 2
Google workspace

Gmail Webmail 2

Google Drive File hosting service 1

Video communication tools
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Telegram 2
Zoom Videoconferencing, VolIP, 1
Skype for business / Skype | and instant messaging 1
WhatsApp 1
Social networks
VK Social networking service 2
SaaS
Padlet Knowledge management 2
Keynote Presentation software 1

Educational games

Quizi Online game-based .
uizizz
learning platform

Digital material editors

InShot Video editing software 1

Greek professors listed more ICT tools that they use in a classroom, but even with fewer
responses from Russian professors, we see overlap in most ICT tools. Tools from such
giants as Microsoft and Google are conventionally used in the field of education due to
their high availability and reliability. Also, scientists from Uol and SSTU included social
networks, communication tools, and editors of digital materials in their work. Overall, we

see a wide range of ICT tools in both countries used for a variety of purposes.

Our findings show that professors in both countries had lack of knowledge about one or
another ICT tool, but in general, their level of competence can be described as high
enough to use ICT tools in teaching. It is important that teachers strive to improve their
level of competence and learn new technologies, as well as encourage students who use
technology for educational purposes. Moreover, almost all professors in both countries
agreed that teachers should have a positive view of ICT and use it in teaching practice to

diversify teaching methods.
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4.2 Reviewing Digital Competences of Students at the Greek University

As for the third study of this doctoral thesis, 150 undergraduate, graduate and doctoral
students from different Uol departments took part in it, and 141 of them agreed to have

their responses processed and published.

The purpose of this study was to gain insight into students' mastery of ICT tools, as well
as their attitudes towards them and the need for interaction in the course of online and on-
site classes. Students were also asked several demographic questions. Since the sample
of students at Uol differed much from the sample of professors (presented in the first
study), we did not think it was appropriate to compare these results, albeit nearly identical

questions were asked in both cases.

Our sample included representatives of all three levels of higher education: undergraduate
(bachelor’s) students (54%), graduate (master’s) students (40%) and doctoral students
(6%) (Figure 11).

LEVELS OF STUDY OF UOI STUDENTS

W Bachelor's student W Master's student M Doctoral student

Figure 11. Levels of study of Uol students.
These students specified the following fields of their study: preschool education (30
responses), education (10), medicine (8), fine arts (7), computer science and engineering

(7), history and archeology (6), economics (6), physics (5), primary education (5),
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mathematics (4), pedagogy (4), philology (4), arts in education science (4), philosophy
(3), materials science (3), chemistry (3), biology (2), ICTs use in education (2),
anthropological studies (1), social and emotional learning (1), and music (1). Doctoral
students indicated more specific fields of expertise, while bachelors and masters reported

a general name of their field of study.
The majority of students were female (76%), while 22% of them were male (Figure 12).

The mean age of students was 24.74+8.4 years; mode: 19 with the range of 39 years.

GENDER DISTRIBUTION AMONG STUDENTS AT UOI

m Male mFemale mNo answer

Figure 12. Gender distribution among students at Uol.

We asked students to self-evaluate their level of digital competence on a 6-point scale
from Newcomer (Al) to Pioneer (C2), and they considered themselves as explorers (A2)
(36%), integrators (B1) (22%), newcomers (A1) (21%), and experts (B2) (14%). Only a
few students highly self-evaluated their digital skills: 4% of students considered
themselves leaders (C1), and 3% of students considered themselves pioneers (C2) (Figure
13).
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DIGITAL COMPETENCE LEVELS OF UOI STUDENTS

m Newcomer (A1) mExplorer (A2) mintegrator (B1) mExpert(B2) mLeader(C1) mPioneer (C2)

Figure 13. Digital competence levels of Uol students.

The first set of statements for students included the following five:

I I constantly use technology to communicate with my classmates and university
staff (e.g., email, social media, etc.)

ii.  lactively develop my digital skills

iii.  Iregularly participate in distance classes and/or online conferences/webinars

iv. | am constantly looking for new educational ways using ICT

v. | am enthusiastic about classes that encourage the use of ICT by students and/or

teachers.

The responses of students were categorized on a Likert scale (1-strongly disagree, 2-

disagree, 3-neither agree nor disagree, 4-agree, 5-strongly agree).

Most students agreed (45%) and strongly agreed (42%) with the first statement (i). The
use of ICT for communication was an integral part of their learning process. The majority
(73%) were also committed to developing digital skills (ii). Approximately equal numbers
of students regularly participated in online meetings for their studies (38%), or did not
participate in them (41%) (iii). Responses to statement (iv) were also divided between the
following options: approximately half of students (46%) were looking for new
educational ways of using ICT one way or another, while the rest were either unsure
(30%) or in doubt (24%). Half of the students (51%) strongly agreed / agreed with the
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last statement (V) regarding their enthusiasm for using ICT tools in a classroom (Figure

14).

90
80
70
60
50
40
30
20
10

Responses of Uol students to the first set of
statements

S\ _IIIIIIIIIII
I i IV v

B Strongly disagree M Disagree Neither agree nor disagree Agree M Strongly agree

Figure 14. Responses of Uol students to the first set of statements (i-v).

In the second set, students had to rate their competence of using the following tools on a

5-point scale (1-very poor, 2-poor, 3-neither good nor poor, 4-good, 5-very good):

Vi.
Vii.
viil.
iX.

X.

Word processor (e.g., MS Word)
Spreadsheet (e.g., Excel)
Presentation tools (e.g., PowerPoint
Image processing (e.g., Paint)

Video editing (e.g., Movie Maker).

The leading tools in which students had no doubts about their competence were word

processors (with the mean score of 4.15+0.9) (vi) and presentation tools (4.2+0.8) (viii).

Most students were more or less proficient with spreadsheets (3.5+1.1) (vii). For image

processing (3.44+1.2) (ix) and video editing (2.9+1.3) (x) tools, students’ responses

varied the most, and the prevailing response in these cases was neither good nor poor
(Table 15).
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Table 15. Descriptive statistics: mean, standard deviation, median, and mode for

the second set of statements (vi-x).

ICT Tool Mean SD Median Mode
Word processor 4.15 0.9 4 5
Spreadsheet 35 1.1 4 4
Presentation tools 4.2 0.8 4 4
Image processing 3.44 1.2 3 3
Video editing 2.9 1.3 3 3

In the third set, students had to rate their competence of using the following tools:

Xi. Digital collaborative tools (e.g., MS Teams)
xii.  Cloud systems (e.g., Google Drive)
xiii.  Social networks (e.g., Facebook)

xiv.  E-mail (e.g., Gmail)

xv.  Video communication tools (e.g., Skype).

It is obvious that the use of social networks (4.19+0.9) (xiii) and e-mail (4.58+0.6) (xiv)
did not cause difficulties for students: they noted a high level of their competence
regarding these communication tools. For the remaining three statements (xi-xii, xv), the
numbers of students who rated their competence as poor or very poor were higher, but in

any case, the number of experienced students working with these tools prevailed (Table

16).

Table 16. Descriptive statistics: mean, standard deviation, median, and mode for

the third set of statements (Xi-xv).

ICT Tool Mean SD Median Mode
Digital collaborative tools 3.66 1.0 4 4
Cloud systems 3.73 1.1 4 4
Social networks 4.19 0.9 4 5
E-mail 4.58 0.6 5 5
Video communication
3.86 11 4 4

tools
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In the fourth set, students had to rate their competence of using the following tools:

xvi.  Learning management systems (e.g., Moodle)

xvii.  Tools for creating content (video, audio)

xviii. Tools for interactive whiteboards (e.g., SmartBoard)
xix.  Educational games (e.g., Classcraft)

XxX.  Quizzes platforms (e.g., Kahoot!).

We received a wide variety of responses to this set. It is obvious that for the above-listed
tools, just as many students were competent. The mean score for this set ranged from 2.64
to 3.14 points. Learning management systems (xvi), tools for interactive whiteboards
(xviii) and educational games (xix) caused the greatest problems to students, as can be

seen in Table 17.

Table 17. Descriptive statistics: mean, standard deviation, median, and mode

for the fourth set of statements (xvi-xx).

ICT Tool Mean SD Median Mode
LMS 2.8 1.2 3 4
Tools for creating
3.14 1.1 3 3

content
Tools for interactive

) 2.69 1.2 3 3
whiteboards
Educational games 2.64 1.1 2.5 2
Quizzes platforms 3.09 1.2 3 4

Greek students openly acknowledged a significant gap in their understanding of
educational games. This particular tool secured the lowest mean score (2.64 £ 1.1) vs. all
other tools.

Among other things, we were interested in how frequently students applied the following

issues:

xXi. Copyright rules online
xxii. Privacy rules online

xxiii. Evaluation rules of the reliability of digital material.
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The responses of students were categorized on a 5-point scale where: 1-almost never, 2-
seldom (less than once per month), 3-sometimes (1-3 times a month), 4-often (1-3 times

a week), 5-always (more than 3 times a week).

The prevailing response for all three statements among students was sometimes (29%,

27%, and 37%, correspondingly), which we feel is a good result (Figure 15).

Responses of Uol students to the fifth set of

statements
60
50
40
30
: I I I I
. ] ]
Copyright rules online Privacy rules online Evaluation rules of the reliability of
digital
material
B Almost never B Seldom (less than once per month)
Sometimes (1-3 times a month) Often (1-3 times a week)

B Always (more than 3 times a week)

Figure 15. Responses of Uol students to the fifth set of statements (xxi-xxiii).

The last set (6™) included the following statements:

xXiv. A teacher should have a positive attitude towards ICT
xxv. A teacher should use ICTs in teaching practice
xxvi. A teacher must be proficient in ICT in order to diversify teaching methods.

We were interested to find out how students feel about the role of a teacher in the inclusion
of ICT in the educational process. In this set, most students agreed or strongly agreed with
all three statements (Figure 16).
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Responses of Uol students to the sixth set of
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teaching practice

A teacher should use ICTs in

Neither agree nor disagree
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in order to
diversify teaching methods

Agree M Strongly agree

Figure 16. Responses of Uol students to the sixth set of statements (xxiv-xxvi).

Finally, we asked students an open-ended question asking them to list their five favorite

ICT tools (either platforms or programs) for use during their studies. Many students

(106 individuals) shared their favorite tools with us and we have listed them below in

Table 18.

Table 18. Uol students' favorite ICT tools used for studying.

ICT tool name

ICT tool type

Number of references by

Uol students

Microsoft software

MS PowerPoint Presentation program 83
MS Word Word processor 78
MS Teams Collaborative software 38
MS Excel Spreadsheet 34
MS Access Relational database )
management system
Google workspace
Gmail Webmail 30
Google Drive File hosting service 14
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Google Search Web search engine 5
Web browser, mobile
Google Chrome 4
browser
Collaborative software,
Google Docs 2
word processor
Google Classroom Educational software 1
Video communication tools
Skype 15
Zoom ) _ 8
i Videoconferencing, VolP
Viber (Rakuten) ) ] 3
: and instant messaging
Cisco Webex 2
Discord 2
Social networks
Instagram (Meta Photo and video sharing 15
Platforms) social networking service
Facebook (Meta _ _ )
Social networking service 9
Platforms)
TikTok Video sharing 3
Pinterest Social media service 1
Educational games
Kahoot! _ 7
Online game-based
Classcraft _ 2
_ learning platforms
Quizizz 1
Digital material editors
Paint / 3D Paint 6
Adobe Photoshop Raster graphics editors 3
PhotoScape 1
Windows Movie Maker 5
Adobe Premiere Pro ) - 2
Video editing software
Vegas Pro 1
Wondershare Filmora 1

LMS
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Moodle 4
= course Course management
(https://ecourse.uoi.gr/) system ¥
Search engine
PubMed Search engine 3
Statistical and numerical analysis
Wolfram Mathematica 3
OriginLab Statistical and numerical 2
SPSS analysis 2
PSPP 1
Digital material creators
Book Creator Visual content creating 2
Canva Graphic design software 2
Procreate Digital illustration app 2
Storyboard That Comic creator 1
Wix Website builder 1
Discovery Studio Software for modeling 1
Nomad Sculpt Sculpting and painting .
mobile application
PyMOL Molecular modelling 1
IDE
Code::Blocks Integrated development 1
Visual Studio environment (IDE) 1
SaaS
Padlet Knowledge management 3
Miro Collaborative software 1
LaTeX Typesetting 1
Al systems
Chatbot, large language
ChatGPT model, generative pre- 2

trained transformer
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As can be seen from Table 23, students listed applications with broad functionality as
well as highly specialized ones. We think it is important that some students indicated
professional programs, which implied their high interest in a chosen discipline and their
search for opportunities to improve academic success. In this regard, none of the students
had any difficulties finding suitable tools for our research, because the names of
applications and programs were familiar to them. We therefore can conclude that

university students in our study were active users of ICT tools and the Internet.

Since the Google Form provided the opportunity to leave comments and feedback for the
researchers, some students did not miss the opportunity to express their opinions on the
topic of the questionnaire. For instance, one of them was pleasantly surprised to discover
how many tools students use every day for educational purposes. This student liked the
idea of the educational process including modern approaches to studying. On the contrary,
another student was strongly against the introduction of ICT tools into the educational

process and did not share the opinion about the efficacy of e-learning.

We feel that students’ satisfaction in participating in a particular teaching approach
depends on their evaluation of the set of ICT tools chosen by a teacher. Another issue
arises with the evaluation of ICT tools, especially in dynamics. We devoted the following
study to this topic, focusing on educational games that Greek students did not pay enough

attention to.

4.3 Cross-Country Comparison of Distance Learning and ICT Tool Utilization by

Students in Greek and Russian Universities

One hundred and forty-six (146) undergraduate, graduate and doctoral students studying
at Greek universities who gave us consent for the analysis and publication of the results
participated in this study during the fall semester of 2021-2022 academic year
(November-December). During the same period of time, similar number of students from
Russian universities (149) responded to the questionnaire and gave their consent for the

analysis and publication of their responses.

Most Greek students were female (84%), and their minority were male (15%), while half
of Russian students were female (50%) and another half were male (48%) (Figures 17a
and 17b).
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The mean age of Greek students was 20.97 £ 5.5 y.o.; mode: 20. The age of the majority
of Greek students ranged from 19 to 21 years (69%); 28% of students were 22-24 years
old; and 3% of participants were over 25 y.o. at the time of the study. The mean age of
Russian students was 20.24 + 8.7 y.o.; mode: 20; 27% of participants were between 16
and 18 y.o. at the time of the study, while 44% of students were between 19 and 21;
another 21% were between 22 and 24, and 8% were over 25 years old.

GENDER (GREECE)

B Male mFemale ™ No answer

Figure 17a. Gender distribution among Greek students.

GENDER (RUSSIA)

HMale BFemale M Noanswer

Figure 17b. Gender distribution among Russian students.
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Greek students named three cities in Greece where they studied (Table 19).

Table 19. Study locations of Greek students.

City Frequency %
loannina 103 70.5
Athens 11 7.5
Thessaloniki 8 55
Total 122 83.5

Also, some of the Greek students named their universities in Greece (Table 20).

Table 20. Universities represented by Greek students.

University Frequency %

University of loannina 102 69.8

University of West Attica 11 7.5

International Hellenic 5 3.4
University

Aristotle University of 3 2.05
Thessaloniki

Total 121 82.8

Russian students named six cities in Russia where they studied, among which there were
both large cities, including the administrative region capital, and smaller towns (Table
21).

75



Table 21. Study locations of Russian students.

City Frequency %
Saratov 125 83.9
Chelyabinsk 14 94
Moscow 5 3.4
Saint-Petersburg 3 2.1
Volgograd 1 0.6
Balakovo 1 0.6
Total 149 100

Russian students named 10 universities and a college where they studied (Table 22).

Table 22. Educational institutions represented by Russian students.

Educational institute Frequency %
Yuri Gagarin State Technical University of Saratov 56 375
Saratov State University 30 20
South Ural State University 12 8
Professional Training College of Yuri Gagarin State 10 6.7

Technical University of Saratov

Russian State Agrarian University — Moscow 2 1.3

Timiryazev Agricultural Academy

Russian Presidential Academy of National Economy 2 1.3

and Public Administration

Lomonosov Moscow State University 1 0.6
Moscow State Pedagogical University 1 0.6
Plekhanov Russian University of Economics 1 0.6
Saint-Petersburg State Institute of Technology 1 0.6
ITMO University 1 0.6
Total 117 77.8

The majority of Greek students who took part in our research were studying social
sciences (90%); however, formal (4%), natural (3%), and applied (3%) sciences were also

present in our sample (Figure 18a). Among Russian students, 47% studied formal
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sciences, while 30% studied social sciences, and another 12% and 11% studied natural

and applied sciences, respectively (Figure 18Db).

SCIENCES STUDIED BY GREEK STUDENTS

W Formal sciences M Social sciences W Natural sciences  m Applied sciences

3963% 4% |

Figure 18a. Sciences studied by Greek students.

SCIENCES STUDIED BY RUSSIAN STUDENTS

M Formal sciences M Social sciences M Natural sciences  m Applied sciences

Figure 18b. Sciences studied by Russian students.

The majority of Greek students responded the question about the availability of DL at

their universities. At the same time, students were asked to clarify how long the DL format
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has been offered at their universities. Most students (71%) familiarized themselves with
DL since 2020 due to the COVID-19 pandemic (Figure 19a).

A similar pattern was observed for students from Russia, 67% of whom also confirmed
the onset of DL from 2020 (Figure 19b).

IMPLEMENTATION OF DL IN GREEK UNIVERSITIES

m DL was available before 2020

H DL is available since 2020

MW DL is available partially, but not for all courses

m DL is available partially and needs to be developed at my university

W DL is not available at my university

Figure 19a. Implementation of distance learning in Greek universities.

IMPLEMENTATION OF DL IN RUSSIAN UNIVERSITIES

H DL was available before 2020

H DL is available since 2020

MW DL is available partially, but not for all courses

m DL is available partially and needs to be developed at my university
W DL is not available at my university

H Not sure | ‘
> 1% ?’% 5%

Figure 19b. Implementation of distance learning in Russian universities.
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DL and Internet use are closely related. In this regard, it was of interest to find out how
much time per day students from Greece and Russia browsed the Internet. The mean time
spent on the Internet by Greek students per day was 5.2 £ 2 hours; median: 5; mode: 5.
They spent this time on the Internet for the following reasons: education (including
education as a part of the university’s curriculum and extracurricular educational courses
and lessons), entertainment (watching movies / videos, surfing the Internet, and games);
communication with peers, teachers and family members; self-development and self-
education; as well as work (including online part-time jobs) (Figure 20a).

The mean time spent on the Internet by Russian students per day was 6.6 + 1.5 hours;
median: 6; mode: 5. Russian students spent this time for the following purposes:
education, entertainment, games, communication, self-development and self-education,
work, or all of the above at once (Figure 20b). In the case of Russian students, games
were placed in a separate category, since a large number of students (25%) considered

them outside the entertainment category.

The t-test results are as follows: t-statistic: -3.07, p-value: 0.0033. Since the p-value is
less than 0.05, we can conclude that there is a statistically significant difference in the

mean time spent on the internet per day between Greek and Russian students.

INTERNET USAGE PURPOSES AMONG
GREEK STUDENTS

Education I |
Entertainment IR
Communication B |
Self-development & self-education B
Work 128
0 20 40 60 80 100 120 140 160
1 Purposes

Figure 20a. Internet usage purposes among Greek students.
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INTERNET USAGE PURPOSES AMONG
RUSSIAN STUDENTS

Education

P — |

Entertainment B

Communication B
—— ]

Self-development & self-education
Work —
Games - 35m
All of the above 13

0 50 100 150

o Purposes

Figure 20b. Internet usage purposes among Russian students.

Since the basis of DL is Internet communication, students were asked about the ICT tools
used by teachers to communicate with them. The most popular responses from Greek and
Russian students were: online video conferencing tools, official websites of universities

and their blogs, e-mail, and social networks (Figures 21a and 21b).

ICT TOOLS USED FOR COMMUNICATION
BETWEEN TEACHERS AND GREEK

STUDENTS
Video conferencing tools T
Official websites and blogs of universities ]
E-mail B
Social networks - [T
0 20 40 60 80 100 120 140 160
1 ICT tools

Figure 21a. ICT tools used for communication between teachers and Greek students.



ICT TOOLS USED FOR COMMUNICATION
BETWEEN TEACHERS AND RUSSIAN

STUDENTS
Video conferencing tools ]
E-mail TTT——
Official websites and blogs of universities ]
Social networks ]
0 20 40 60 80 100 120 140
1 ICT tools

Figure 21b. ICT tools used for communication between teachers and Russian students.

Some students, both Greek and Russian, mentioned the names of the ICT tools (either
applications or platforms) that they used to communicate in the course of DL. The most
popular responses among Greek students included such ICT tools as MS Teams, Google
Meet, Facebook & Messenger, Gmail, Yahoo mail, Skype, Zoom, and WhatsApp (Table
19).

The most popular responses among Russian students included Zoom, Big Blue Button,
Gmail, Yandex mail, Discord, VK, Telegram, Skype, Viber, and WhatsApp (Table 23).

Table 23. Preferred ICT tools for communication among Greek and Russian students.

ICT tool name Number of references by | Number of references by
Greek students Russian students
Big Blue Button - 39
Discord - 15
Facebook & Messenger 11 —
Gmail 11 29
Google Meet 13 —
MS Teams 121 —
Skype 8 3
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Telegram — 6
Viber (Rakuten) - 2
VK — 10
WhatsApp 2 2
Yahoo Mail 9 -
Yandex Mail - 16
Zoom 4 90

Also, the majority of Greek students (65%) and half of Russian students (50%) mentioned
that the time they spent on the Internet increased significantly in the course of DL (Figures
22a and 22b).

CHANGES IN DISTRIBUTION OF INTERNET USAGE
TIME DURING DL AMONG GREEK STUDENTS

M Increased significantly ~ M Increased slightly =~ mRemained unchanged  m Decreased

Figure 22a. Changes in distribution of Internet usage time during distance learning

among Greek students.
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CHANGES IN DISTRIBUTION OF INTERNET USAGE TIME
DURING DL AMONG RUSSIAN STUDENTS

M Increased significantly ~ M Increased slightly ~ ® Remained unchanged m Decreased

Figure 22b. Changes in distribution of Internet usage time during distance learning

among Russian students.

Finally, Greek and Russian students were asked whether they consider DL the relevant
format for contemporary Greek and Russian educational systems, respectively. Half of
Greek students (49%) considered DL partially or completely relevant for Greek
universities, as well as more than half of Russian students (53%) perceived DL partially

or completely relevant for Russian educational institutions (Figures 23a and 23b).

RELEVANCE OF DISTANCE LEARNING ACCORDING
TO GREEK STUDENTS

mRelevant mPartially relevant mNotrelevant m Not sure

Figure 23a. Relevance of distance learning according to Greek students.
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RELEVANCE OF DISTANCE LEARNING ACCORDING TO
RUSSIAN STUDENTS

H Relevant M Partially relevant ® Not relevant  ® Not sure

Figure 23b. Relevance of distance learning according to Russian students.

In addition, we asked Greek and Russian students whether they faced any challenges
during the DL. For students from both countries, the biggest challenge was the large
amount of information. Students also noted a lack of technical equipment and digital

skills, as well as a lack of communication, concerns about the future and other issues

(Figures 24a and 24b).

CHALLENGES FACED BY GREEK STUDENTS
DURING DL

Large amount of information

Lack of technical equipment

Lack of digital skills

Concerns about the quality of knowledge and future

B ]
Lack of communication with peers / university staff E—— ]
B — ]
 I—
employment
]

None of the above
0 10 20 30 40 50 60 70 80

# Challenges

Figure 24a. Challenges faced by Greek students during distance learning.
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CHALLENGES FACED BY RUSSIAN
STUDENTS DURING DL

Large amount of information 1

Lack of communication with peers / university staff —— ]
Concerns about the quality of knowledge and future... T —
Lack of technical equipment e
Lack of digital skills -

Lack of physical exercise 1
None of the above T e—
0 10 20 30 40 50 60 70

1 Challenges

Figure 24b. Challenges faced by Russian students during distance learning.

Some of the Greek students gave their feedback in anonymous online comments. Hence,
some comments were positive about DL, while some other students were not happy with
DL. One of the Greek students reported that, "Thanks to DL, we can study from anywhere.
This is convenient in emergency situations and allows us not to be interrupted from the
educational process.” The opposite opinion was expressed by another student stating that,
"DL takes more energy from me than the traditional way of learning and requires
constant focus throughout the day, and not just during class hours. Moreover, | need
more time every day to prepare for classes, because all results of my studies within DL

must be shown online."

Russian students also provided their feedback. One of the students spoke about the lack
of digital competences among teachers rather than students. That student made the
following comment, "It was difficult for the teachers to master DL and ICT tools. As a
class monitor, | had to help and advice. Often teachers simply did not know how to work
with the online learning platforms, because they simply were not explained clearly
enough. There were instructions, but still, there were challenges. Although for me the
instructions were very detailed. But it was worth showing the process at work once, the
next time the teachers had no difficulties.” Another student expressed the opinion that the

traditional learning format is preferable, stating that, "It takes a long time to get used to
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the DL. There are pros and cons, but the traditional way of learning is time-tested and

preferable!". There were also statements in support of DL: "DL is the future.”

According to this study, some of the students were faced with the fact that during DL they
began to spend significantly more time on the Internet. The main purposes for them to
use the Internet were education, entertainment, and communication. Most of the surveyed
students believed that DL would be partially or entirely preserved in the future. In the
course of DL, educational institutions frequently offered students to communicate via
video conferencing tools, e-mail, and social networks. Also, according to our data, during
DL, students faced challenges associated with large amounts of incoming information,
anxiety about the future, as well as with a lack of communication. Some surveyed students

reported a lack of technical support and / or digital skills.

Our findings revealed that Russian students tended to spend their time engaged in online
entertainment, particularly games. They underscored an importance of integrating gaming
elements into the educational experience, be it in remote or on-site settings. On the

contrary, Greek students did not express comparable preferences or desires in this regard.

In the 21st century, the Internet has become an essential and indispensable tool for
studying during emergencies such as a pandemic, as well as for personal needs, including
entertainment, communication, and search for information. Since emergencies are usually
unpredictable, it is prudent to prioritize distance learning at universities to ensure the
quality of education. Accordingly, it is very important that universities would plan for
their students more online courses, educational webinars, online conferences, as well as

develop innovative approaches to the procedure of testing the acquired knowledge.

4.4 Exploring the Impact of Digital Game Integration on Student Engagement and

Learning Outcomes: An Experimental Study with Prospective Teachers

This study investigated the effects of integrating the digital game (Classcraft) into the
Educational Programs Using ICT course of the Department of Early Childhood Education
at the University of loannina during the spring semester of the 2022-2023 academic year.
Volunteering undergraduate students were randomly assigned to either the experimental

group (n=30) that utilized Classcraft, or the control group (n=30) that followed the
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standard course curriculum without the gamified platform. The mean age of the students

was 24.31 £ 6.3 years.

The experimental group underwent a comprehensive introduction to Classcraft during the
first week, which included guidance on its seamless integration into the course. For this
study, the instructor created various quests to demonstrate to students how the game
works and to explore how integrating digital games impacts student engagement and
learning outcomes. The quests were developed under the supervision of the professor,
who oversees the course. Figures 25a and 25b displayed here are examples of these
quests, showing a visually rich and interactive environment where students can navigate
through different challenges and learning activities. Each quest is designed to motivate

students, promote collaboration, and enhance their problem-solving skills.

Computers > Quests + Filter quests ¥ e & T 2 a

2

£

L3

N P
L3

Figure 25a. Quests created in the Classcraft game by the instructor.
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Computers > Quests > Final Test + . S © e &
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Figure 25b. Quest created in the Classcraft game by the instructor (1).

Throughout the semester, both groups were monitored for engagement metrics, such as
participation in discussions, completion of assignments, and attendance. Classcraft-
specific metrics, including in-game participation, achievements, and collaboration, were
observed in the experimental group. For both groups, learning outcomes were assessed
through regular quizzes, exams, and a final project.

Pre- and post-course interviews were administered to both groups to elucidate
expectations and perceptions. Additionally, qualitative feedback regarding the impact of
Classcraft on engagement and learning was collected.

Descriptive statistics was employed to compare academic performance and engagement
metrics between the experimental and control groups. The group that utilized Classcraft
demonstrated greater academic performance, achieving higher grades both at the
conclusion of the course and in their final projects compared to the group that did not use
the game.

This study contributed to the ongoing dialogue on the efficacy of gamification in
educational settings. The outcomes of this study could elucidate potential benefits or
limitations of integrating Classcraft via providing valuable insights for educators and
researchers in the field. We conducted more in-depth outreach to the students who used
Classcraft to gain a deeper understanding of the impact of this game.
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4.4.1 Four-level Evaluation of the Classcraft Game

Throughout the semester, undergraduate students in the experimental group were engaged
in the preparation of quests utilizing Classcraft. Students were actively involved in the
game, where they collaboratively constructed virtual worlds for their peers to explore.
Through this process, students developed quests encompassing diverse topics. As they
progressed, the students demonstrated elevated proficiency in comprehending the
intricacies and significance of the game.

Our substudy aimed at evaluating the perceived impact of Classcraft implementation in
university courses based on Kirkpatrick's four-level model. Thirty students responding to
a questionnaire with 12 questions on a 10-point scale at three different time points: the
beginning (1), middle (I1), and end of the course (111). We present all means and standard

deviations in Table 24.

The fact that the scores are approximately equally distributed between the four
dimensions (reaction, learning, behavior, and results) is noteworthy. This finding
suggested that students' positive perceptions were not confined to a single aspect but
encompassed a holistic view of the Classcraft experience.

From an educational standpoint, the improvement in scores over time could indicate a
growing familiarity with (and appreciation for) the Classcraft approach. The direct effect
may be associated with increased engagement, enhanced learning experiences, and a

direct influence on students' behavior and academic outcomes.

Considering the positive dynamics, educators may find these results encouraging. The
findings suggest that integrating gamified elements, such as Classcraft, can lead to
positive shifts in students' responses, learning experiences, behavior, and academic
results. Educators might consider leveraging these insights to refine instructional
strategies, tailor interventions, or further enhance the implementation of similar

gamification approaches in their teaching.

While these practical results are promising, further research could explore deeper into
understanding the specific elements of Classcraft that contributed to the observed
improvements. We believe that conducting qualitative research would help better

understanding of the observed patterns.
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Table 24. Calculation of the sample mean and standard deviation for Uol students' responses to a series of questions based on

Kirkpatrick's 4-level model: experimental group analysis.
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4.4.2 Thematic Analysis: Exploring Prospective Teachers' Perspectives on

Classcraft

This substudy aimed to explore the experiences and perceptions of prospective teachers
from the experimental group regarding the use of the Classcraft game in their Educational
Programs Using ICT course. Thematic analysis of in-depth interviews with the
undergraduate students revealed several key themes that elucidated the multifaceted
impact of Classcraft on their future teaching practices.

The first identified theme was gamification as engaging pedagogy. Undergraduate
students regularly expressed how Classcraft's gamified elements engaged them in the

learning process during the course.

One of the prospective teachers told us that, "Quests created in Classcraft are very
attractive. Presented in a modern design, they make learning more enjoyable and less
like traditional classes.” Another student added that, "It felt like we were on a learning

adventure, and it motivated me to participate more actively in class."

We see that the engaging nature of Classcraft emerged as a significant factor that
influenced participants' perceptions of the learning environment, suggesting its potential

as a pedagogical tool to enhance students’ engagement.

The second theme that we revealed in students’ responses was social dynamics and
collaboration. The social features of Classcraft, such as team collaboration and rewards,
were highlighted by participants as contributing to a positive and supportive classroom

environment.

One of the students preparing to become a teacher stated that, "Working with my
classmates as a team in Classcraft taught me the value of collaboration. It’s something
I'd like to incorporate in my own teaching.” Another student noted that, "The rewards
and team achievements created a sense of camaraderie, making learning more

enjoyable.”

The emphasis on collaborative learning and the positive impact on social dynamics

underscored the potential for Classcraft to foster a sense of community within classrooms.

The third theme that was identified among students’ responses was the theme regarding

the strategies of behavior management. Our students noted the effect of Classcraft on
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behavior management strategies, providing insights into how gamification could be

employed to address the classroom discipline.

One of the students preparing to become a teacher told us that, "The behavior point system
in Classcraft made me reflect on how positive reinforcement can shape behavior. It’s a
strategy I'd like to explore as a future teacher.” Another student mentioned that, "Seeing
how the game positively influenced behavior made me rethink traditional disciplinary

approaches.”

The application of behavior management strategies from Classcraft suggested that
gamification may serve as an effective tool for promoting positive behaviors in a

classroom setting.

Finally, the fourth and final theme was related to reflection on assessments and results.
Undergraduate students reflected on how Classcraft influenced their perception of
assessments and outcomes, highlighting the potential for gamification to impact student

achievement.

The following was said by one of the students: "Classcraft made me think about
assessments differently. It’s not just about grades; it’s about the journey and the learning
process.” Another student emphasized that, "Seeing the results in the game made me

realize the importance of continuous assessment and feedback."

Thus, the shift in participants' perspectives regarding assessments and results highlighted

the potential for gamification to promote a more holistic view of student achievement.

There was also one critical comment, "While Classcraft is engaging, some students found
the point system a bit arbitrary. Providing clearer explanations on how points are earned
and emphasizing the educational value behind each quest could enhance the game's
transparency and align it more closely with learning objectives.” We regard the
appearance of a critical comment as a good sign, showing that the students were not
mindlessly completing the assigned task, but were also striving to contribute to improving

the gameplay.

This thematic analysis of prospective teachers' experiences with Classcraft revealed
multifaceted insights into the potential of gamified learning environments. The themes
identified encompassed engaging pedagogy, social dynamics, behavior management, and

reflections on assessments and results. These findings contributed to the ongoing
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discourse on the integration of gamification in teacher training programs via offering

valuable implications for future educational practices.

4.4.3 Quality Assessment for Digital Quests

For this substudy we asked a group of 8 students who were previously interviewed and
participated in our experiment during the semester to create quests within the Classcraft
game. While we provided a broad topic (Statistics) the students were granted the
autonomy to select the target age group for their lessons, decide on the ICT tools to
employ, and determine the aspects of the topic to cover. Subsequently, our research team
comprising 5 individuals conducted an assessment of these quests. The latter was
conducted using criteria outlined in Tse et al. (2021) and tailored to align with specific
requirements of our research. Each of the seven criteria was evaluated on a 10-point scale.

The assessment results are presented in Table 25.

All quests exhibited a high level of creativity with mean scores ranging from 7.1 to 8.8.
This suggested that the students put effort into developing imaginative and original

content.

Quests generally scored well in user-friendliness with mean scores ranging from 7.2 to
8.5. The 8 quests were designed with the end-user in mind making them accessible and

easy to navigate.

The educational content exhibited variability with mean scores ranging from 7.0 to 8.5.

While some quests excelled in educational value, others had room for improvement.

The use of multimedia received positive evaluations with mean scores ranging from 7.2
to 8.2. This implied a good incorporation of multimedia elements contributing to a richer
learning experience. It is important to point out that students voluntarily incorporated
puzzles, quizzes, comics, and online mini-games into their quests. This deliberate
inclusion aimed to enhance students’ engagement with the subject matter and bring

diversity to their learning experience.

The story structure of the quests was generally well-received with mean scores ranging
from 7.2 to 8.4. This implied that quests demonstrated a coherent and engaging narrative.
In some instances, we requested the creators of certain quests to incorporate additional

structural elements such as introductions, goals, conclusions, etc.
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Table 25. Means and standard deviations across eight quests: scores determined by the research group.

Quest Creativity | User-friendly Educational | - Multimedia Story Presentation Quality of
content used structure the story

1 82+09 78+1.1 85+0.7 72+13 80+1.0 8.1+0.8 84+0.6

2 75+12 8.0+0.9 78+1.0 75+12 7.9+0.8 76+1.1 7.7+1.0

3 8.8+0.6 76+1.0 82+09 8.0+0.8 84+0.7 8.6+0.5 8.3+0.6

4 71+13 72+14 70+£1.1 7.8+0.9 72+12 74+10 71+11

5 79+0.8 85+0.6 8.1+0.7 8.2+0.6 7.8+0.9 8.0+0.8 8.2+0.7

6 83+0.7 7.7+£1.2 84+0.6 79+0.8 81+0.9 8.2+0.6 85+05

7 76+1.1 7.9+0.8 75+1.2 76+1.1 7.7+1.0 7.8+0.9 76+1.0

8 8.0+0.9 8.3+£0.7 83+0.8 8.1+0.7 8.2+0.6 84+05 8.1+0.8
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The presentation of the quests received high scores: mean scores ranged from 7.4 to 8.6,

which suggested that the students effectively communicated their ideas and concepts.

Finally, the quality of the story in the quests was consistently high (mean scores ranged
from 7.1 to 8.5). This indicated that students were successful in creating compelling and

impactful narratives.

The ANOVA test indicates no statistically significant difference in the mean ratings
across the different quests, as p > 0.05 (F-Statistic: 1.23; P-Value: 0.29).

Students demonstrated strong creative abilities in crafting their quests, showcasing a
variety of skills in user interface design, educational content development, and
storytelling. While educational content scores showed some variability, this provided an
opportunity for targeted improvement in certain areas. The positive evaluations across
multiple criteria suggested that incorporating student-created quests in Classcraft could

be a valuable and engaging educational strategy.

Below are the most captivating quests for your consideration (Figures 26a-26d).

Figure. 26a. Quest created in the Classcraft game by a prospective teacher (1).
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Scratch
step 1

Figure 26¢. Quest created in the Classcraft game by a prospective teacher (3).
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Figure 26d. Quest created in the Classcraft game by a prospective teacher (4).

4.5 Enhancing Educational Experience through the Integration of Educational
Games in Greek Universities (A proposal)

In previous studies, we compared the competences of professors and students in ICT tools
and, among other things, reported the adoption and enjoyment of educational games
(including Classcraft) among teachers and students of the two countries. Surprisingly,
while Greeks initially showed a preference for other ICT tools, a shift occurred when we
implemented Classcraft in the classroom setting for prospective teachers. This proposal
aims to advocate for the integration of educational games, particularly Classcraft, in

Greek universities to enhance the overall educational experience.
We state the following objectives:

1. Tointroduce and implement educational games in various academic settings within
Greek universities.

2. To assess the impact of incorporating educational games on student engagement,
motivation, and overall learning outcomes.

3. To provide professional development opportunities for educators to effectively
integrate educational games into their teaching methodologies.

The rationale of our proposal:
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- Educational games have demonstrated the ability to enhance student engagement
by transforming traditional learning experiences into interactive and dynamic
activities.

- While there could be initial hesitancy regarding educational games, our study
revealed that attitudes can shift positively, as seen in the case of prospective teachers
in Greece.

- Educational games not only reinforce subject-specific knowledge but also promote
teamwork, critical thinking, and problem-solving skills, contributing to a well-rounded

education.
The implementation plan includes:

1. Pilot programs: initiating small-scale pilot programs in select departments or
courses to assess the feasibility and effectiveness of integrating educational games.

2. Professional development workshops: conducting workshops and training sessions
for educators to familiarize them with educational games by providing guidance on
how to seamlessly incorporate those into their teaching practices.

3. Feedback mechanism: establishing a continuous feedback loop involving students
and educators to monitor the impact of educational games on the learning environment,

making necessary adjustments based on the received feedback.

We expect several positive outcomes from the implementation of educational games in
the educational process. First and foremost, we predict augmented student engagement,
along with increased participation, motivation, and overall satisfaction with the learning
process. Additionally, we expect that the implementation of educational games in the
educational process would cultivate an environment that encourages collaboration, as
well as emphasizes teamwork and effective communication through the integration of
games such as Classcraft. Ultimately, we anticipate a positive association between the
utilization of educational games and enhanced academic performance leading to

improved learning outcomes.

The incorporation of educational games, such as Classcraft, into Greek university
classrooms, presents an exciting opportunity to revitalize the educational experience. Our
research showed that initial perceptions can evolve leading to higher enthusiasm and
positive outcomes. By embracing this approach, Greek universities could position

themselves at the forefront of modern effective educational practices.
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4.6 Chapter Conclusions

In this chapter of the doctoral thesis, a comprehensive exploration unfolded, unraveling
the intricate landscape of digital competences among professors and students in the
contexts of Greece and Russia. The findings presented a nuanced understanding of the
challenges and potentials associated with the integration of ICT tools in educational
settings.

The cross-cultural analysis illuminated common challenges faced by professors in both
Greece and Russia when engaging with certain ICT tools. Notably, Greek professors
encountered difficulties with the utilization of educational games, in stark contrast to their

Russian counterparts who exhibited a commendable proficiency in game-based learning.

While challenges were apparent, there emerged a positive narrative. Professors
demonstrated a commendable level of knowledge of certain ICT tools coupled with a
genuine enthusiasm for furthering their digital competences. Such keen interest paves the

way for potential advancements in the realm of digital education.

We also explored the preferences of students in both countries concerning distance
learning and the utilization of ICT tools. Although some students expressed a negative
attitude towards the distance learning format, it is noteworthy that all students actively
engaged as users of PCs and ICT tools.

The exploration extended to students of the Uol revealing a diverse landscape of digital
preparedness. Some students demonstrated proficiency with specific ICTs, while others
mastered specific tools, particularly educational games echoing issues observed among

teachers.

The next study was based on the educational experiment with the Classcraft game among
Greek students. The results portrayed an encouraging trend: as the duration of game usage
increased, so did students' practical satisfaction. Positive feedback echoed through the

students implying the potential efficacy of gamified learning experiences.

Culminating from provided insights, a forward-thinking educational proposal emerged.
The proposal advocates for the integration of educational games into the academic
landscape of Greek universities envisioning an enriched educational experience that

would contribute to innovative pedagogical approaches.
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Conclusions

The exploration of ICT in education, in this doctoral thesis, has covered topics, including
fundamental concepts and the practical aspects of digital competences among professors
and students in Greece and Russia. An overview of the main reflections and insights

triggered by the results of this study follows.

Fundamental concepts of ICT use in educational settings are presented and discussed in
this thesis. It was found that applications of ICT in education and comparison of the
educational systems of Greece and Russia have common issues on ICT use. Similar
teaching approaches, and common digital competences in both countries were present

according to our investigations.

Professors from Greece and Russia, while sharing teaching similarities, faced distinct
challenges of using ICT tools in the classroom. Notably, the use of educational games in
the classroom presented difficulties for Greek professors contrasting with the fluent

utilization demonstrated by their Russian colleagues.

By examining the proficiency levels on ICT use of professors and the digital readiness of
students, we found that despite the challenges, a positive effect emerged. Professors in
both countries have demonstrated commendable knowledge of certain ICT tools and
expressed genuine interest in enhancing their digital skills. Students, following their
teachers, have shown a great ability of application of digital competences, with some ICT

tools posing challenges, especially educational games.

For the needs of this thesis, a practical study was conducted on the use of the Classcraft
game in classroom activities, which showed an increasing trajectory of practical
satisfaction among students. Positive feedback highlighted the potential effectiveness of

gamified educational experiences.

Building on these insights, a forward-looking educational proposal emerged. Envisioning
an enriched educational experience, the proposal advocates for the strategic integration
of educational games into the academic background in many departments of Greek

universities.

Additionally, the study showed that the introduction of non-traditional approaches of

using ICT in the classroom had a positive impact on learning management.

100



Communication improved among students, and between students and teachers, leading to
an increased interest in teaching and learning. Students from Russia and Greece
appreciated the role of ICT use, and their teachers expressed interest in organizing the

educational process using up-to-date teaching methods.

Students in both Greece and Russia were tired using online learning during the COVID-
19 period and did not advocate for distance learning, citing problems such as the
overwhelming volume of online information, lack of digital equipment, and social
complexities such as communication and collaboration barriers, social expectations.
Despite the obstacles, students recognized the positive effect of ICTs utilization,
incorporating them into their learning processes and communication with both peers and

instructors.

In summary, this doctoral thesis presents a comprehensive exploration of ICT use in
classroom settings and proposes theoretical foundations with empirical findings. It
uncovers challenges and highlights opportunities for transformative practices in digital
education. This doctoral thesis points towards a future where the integration of ICTs, and
especially educational games, could uphold innovation, create a common ground for

student engagement, and enrich learning environment in Greek and Russian universities.
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Forthcoming Research Proposals

Considering the insights gained from this doctoral thesis, several promising avenues for

future research proposals emerge:

1. Longitudinal study on educational games. Conduct a more extensive and
longitudinal study on the impact of educational games on both professors and students.
This could involve tracking changes in digital competences and attitudes over an
extended period, providing a deeper understanding of the long-term effects.

2. Cross-cultural analysis beyond Greece and Russia. Extend the cross-cultural
analysis to include additional countries, further broadening the understanding of how
digital competences and challenges vary across diverse educational landscapes. This
could involve exploring regions with different cultural, educational, and technological
contexts.

3. Comparative analysis of ICT utilization at different educational levels. Delve
deeper into the challenges faced by educators and learners concerning the integration
of digital technology. Identify specific barriers, concerns, and potential solutions to

facilitate a more effective adoption of technology in diverse environments.

These future research proposals aim to build upon the foundations laid by the current
thesis, offering opportunities to explore new dimensions, address limitations, and

contribute valuable insights to the evolving landscape of digital education.
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Appendix 1 ISCED 2011 Levels of Education

Table 26. ISCED 2011 levels of education as presented in Wikipedia
(Wikipedia contributors, n.d.-f).

Level Label Description
Early childhood ) )
_ Education designed to support early development
education (01 Early _ _ ]
_ ) in preparation for school and society. Programs
childhood educational ) _
designed for children below the age of 3
0 development)
) Education designed to support early development
Early childhood _ _ )
_ in preparation for school and society. Programs
education (02 Pre- ) _
) _ designed for children from age 3 to the onset of
primary education) _ _
primary education
Programs typically designed to provide students
) ) with fundamental skills in reading, writing and
1 Primary education ] ) ) )
mathematics, and to establish a solid foundation
for learning
First stage of secondary education that is built on
Lower secondary _ _ _ ) _
2 _ primary education, typically with a more subject-
education _ )
oriented curriculum
Second/final stage of secondary education
3 Upper secondary preparing for tertiary education and/or providing
education skills relevant to employment. Usually with an
increased range of subject options and streams
Programs providing learning experiences that are
based on secondary education and prepare for
Postsecondary non- ) _
4 ) ) labor market entry and/or tertiary education. The
tertiary education )
content is broader than secondary but not as
complex as tertiary education
] Short first tertiary programs that are typically
Short-cycle tertiary ) ] -
5 practice-based, occupationally specific, and

education

prepare for labor market entry. These programs
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may also provide a pathway to other tertiary

programs

6

Bachelor's or equivalent

Programs designed to provide intermediate
academic and/or professional knowledge, skills
and competences leading to a first tertiary degree

or equivalent qualification

7

Master's or equivalent

Programs designed to provide advanced academic
and/or professional knowledge, skills and
competences leading to a second tertiary degree or

equivalent qualification

8

Doctorate or equivalent

Programs designed primarily to lead to an
advanced research qualification, usually
concluding with the submission and defense of a
substantive dissertation of publishable quality

based on original research
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Appendix 2 Common Classcraft and Game Terms

Adventurer — Characters without assigned classes; they are considered adventurers and

lack unique powers but have access to various gear sets and pets.

Background — Both students and teachers can select the background they wish to display

in their profile view with new random backgrounds unlocking periodically.

Boss — In gaming terminology, a boss is an especially formidable monster often testing a
player's acquired skills. In Classcraft, formative reviews are also referred to as Boss
Battles acting as quizzes to evaluate student’s comprehension of the course material.

Characters — Starting in the Exploration phase, each student can have a unique character

representing him or her in the game, and they may choose their character's appearance.

Character class or type — Students can choose from three-character classes unlocked in
the Collaboration phase: Guardians, Healers, and Mages, each with distinct gear sets,

pets, and powers.

Guardians (Figure 27) — Character class known for toughness, using magical shields to

protect peers from dangers.

Healers (Figure 28) — Character class specializing in healing by using ancient artifacts;

healers bond with mystical sprites to heal themselves and others.

Mages (Figure 29) — Character class with elemental abilities; they are capable of

transferring Crystals to allies but require protection from teammates.

Figure 27. Guardians character class from Classcraft as presented in

Classcraft (n.d.-a).
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Figure 28. Healers character class from Classcraft as presented in
Classcraft (n.d.-a).

Figure 29. Mages character class from Classcraft as presented in
Classcraft (n.d.-a).

Class Dashboard — The main interface displaying students allowing the allocation of

points and accessing profiles to utilize unique powers.

Class Progression — A guiding feature leading users through the entire Classcraft
experience, setup steps, and tutorials. The progress bar advances automatically with the

granting of Experience Points to students.

Class Tools — Features to gamify lessons and curriculum including Random Events, the

Volume Meter, the Stopwatch and Formative Reviews.

Crystals — Resources allowing students to activate unique powers earned by leveling up;

they are represented by a blue symbol and are crucial for character progression.

Damage — The loss of Hearts in the game inflicted when students are attacked or make
mistakes. In Classcraft, teachers can deduct Hearts for misbehavior or during activities

with Class Tools.
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Delayed damage — The option to defer damage consequences, allowing the class to

continue without immediate interruption.

Experience Points (Figure 30) — Points collected by students for positive behavior and
completing Class Tools activities or Quests. Accumulating enough points leads to

advancing to the next level up.

Marianne Belmont
Level 2 (i Mage

Points Powers Pledges

4% Experience
610 750

i Gold Pieces
160

Figure 30. Experience Points from Classcraft as presented in Classcraft (n.d.-a).

Fall — Occurs when students lose all their Hearts, which requires them to complete a

random pledge and potentially cause teammates to lose Hearts as well.

Game feed — A record of all game activity accessible in the game feed Activity Center's

To-Dos, and Notifications.
Gamemaster — The teacher serving as the guide and facilitator of the game.

Gear — Attire and armor for characters, purchasable with Gold Pieces to create a unique

look or unlock character class-specific gear sets.

Gear sets — Sets unlocking periodically, each including a full range of gear pieces.

Completing a set automatically unlocks a new pet.

Gold Pieces (Figure 31) — Currency earned by students when advancing to the next level
up, training pets, or as a reward for exceptional behavior. They are used to purchase gear

or items from the School Store.
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Figure 31. Gold Pieces from Classcraft as presented in Classcraft (n.d.-a).

Guide — Contains all the steps, videos for students, and tutorials for teachers when using

Quick setup.

Hearts (Figure 32) — Represent life energy; students lose Hearts for misbehavior or during

activities involving Class Tools with a maximum amount allotted by their character class.

an
al

¢ Experience Points
1015 1500

el Gold Pieces
29055

@ Crystals

Q Hearts

Figure 32. Hearts from Classcraft as presented in Classcraft (n.d.-a).
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Hero Pact — A resource where students commit to playing the game; it is signed by both

teacher and students.
Kudos — Short uplifting messages students can send to peers to highlight positive actions.

Level — An indicator of a student's overall progress reflecting earned Experience Points

and positive behavior in class.
Level cap — The number of Experience Points required for students to level up.

Level Track — Displays rewards and levels unique to each character class accessible by

clicking a student's level in the Profile view.

Level up — The result of gaining enough Experience Points to fill the bar and attain a new

level by unlocking new powers and privileges.

Multi-Class — Occurs when a student plays a single character in multiple classes (available

with a school license).

Mystery rewards — Rewards hidden from student view until specific game phases are

reached.
Oron's Lantern — A list of student pledges after falling; it is checked off upon completion.

Pets — Unlocked by purchasing complete gear sets, these magical companions can be

trained for extra Gold Pieces and are displayed alongside the character.

Phases — Segmented features guiding users through the process of using Classcraft to

avoid overwhelming access.
Players — Individuals participating in the game referring to students in Classcraft.

Pledge — A consequence students receive when falling; typically, it involves tasks or

conditions chosen by the teacher.

Powers — Skills or special abilities that grant students privileges. Activated with Crystals,

powers can be universal, character-specific, game-based, or collaborative.

Premium — A license type providing additional features such as Gold Pieces as rewards,

longer Quests, and Pets.

Quests — Personalized learning adventures that students embark on to earn gold or

progress in the game.
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Quick setup — An option during class creation for a streamlined setup focusing on core

steps only.

Random Events — Special, randomized conditions setting the tone for the class day with

positive, negative, or silly implications.

Regen/Regeneration — Automatic regeneration of Crystals and Hearts at midnight each

day unlocked during the Mastery phase.

Role-playing game — Classcraft exemplifies a fantasy RPG, where players assume the
role of a hero adventuring in a fantasy land.

School license — A license type paid by a school or district providing access to all features
for admins, teachers, and students.

Shields — In Proactive mode, powers that prevent damage grant Shields to the target; they
are displayed as Shield icons beside the Hearts bar. One Shield can prevent a student from
losing one Heart.

Status — lcons appearing on a student's profile after using a power altering how certain

game elements function.
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Appendix 3 Questionnaire for Uol Professors

Digital competences of professors of Uol

Dear professors! Thank you for your participation in this study devoted to the comparison
of competence in ICTs of professors in Russian and Greek universities. This is a part of
my doctoral thesis and | kindly ask you to answer the following questions. In some of
them, it is necessary to reply using your own phrasing, while in others, you have to choose
one answer from an offered set. This questionnaire is anonymous. The questionnaire will
take no more than 10 minutes. In the last question of this questionnaire, you can leave

detailed comments or suggestions for the questionnaire (optional). Thank you!

Affiliation (optional)

Age
Gender
[0 Male
[ Female

[1 No answer

Field of expertise

Years of teaching

The current digital competence level (select only one option)

Newcomer (Al)
Explorer (A2)
Integrator (B1)
Expert (B2)
Leader (C1)

O O O o o
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1 Pioneer (C2)

Respond to the following statements (select only one option per line)

Strongly

disagree

Disagree

Neither
agree nor

disagree

Agree

Strongly

agree

| constantly use technology
to communicate with my
students and colleagues
(e.g., email, social media,

etc.)

| actively develop my
digital skills

| regularly participate in

online webinars for my job

| am constantly looking for
new educational approaches
using ICT

| encourage my students to
use ICT tools for

educational purposes

Rate your competences when it comes to using (select only one option per line)

Very

poor

Poor

Neither
good nor

poor

Good

Very
good

Word processor (e.g., MS
Word)

Spreadsheet (e.g., Excel)

Presentation tools (e.g.,

PowerPoint)

Image processing (e.g.,
Paint)
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Video editing (e.g., Movie
Maker)

Rate your competences when it comes to using (select only one option per line)

Very

poor

Poor

Neither
good nor

poor

Good

Very
good

Digital collaborative tools
(e.g., MS Teams)

Cloud systems (e.g., Google
Drive)

Social networks (e.g.,
Facebook)

E-mail (e.g., Gmail)

Video communication tools

(e.g., Skype)

Rate your competences when it comes to using (select only one option per line)

Very

poor

Poor

Neither
good nor

poor

Good

Very
good

Learning management

systems (e.g., Moodle)

Tools for creating content

(video, audio)

Tools for interactive
whiteboards (e.g.,
SmartBoard)

Educational games (e.g.,

Classcraft)

Quizzes platforms (e.g.,
Kahoot!)

How often do you apply (select only one option per line)
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Seldom Always

) Often
(Less | Sometimes (More
Almost ) (1-3
than (1-3 times | than 3
never timesa |
once per | amonth) times a
week)
month) week)

Copyright rules online

Privacy rules online

Evaluation rules of the
reliability of digital

material

Respond to the following statements. A teacher... (select only one option per line)

Neither
Strongly | Strongly
) Disagree | agree nor | Agree
disagree i agree
disagree

Should have a positive
attitude towards ICT
Should use ICTs in

teaching practice

Must be proficient in ICT in
order to diversify teaching

methods

List your five favorite ICT tools (either platforms or programs) and their features
for use in the classroom. Example: "MS Word for writing lectures; PowerPoint for

creating presentations; <...>"

Please, leave any comments regarding the previous questions and responses or

provide us your feedback (optional)
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Appendix 4 Questionnaire for SSTU Professors (in Russian)

Hudposas komnerenTHOCTHL Npenogasarteaeilt CI'TY umenn I'arapuna 10.A.

VBaxaembie npenoaaBarenu CI'TY umenu [Narapuna FO.A.! bnarogapum Bac 3a yyactue
B HCCJIE/IOBAaHHMH, TOCBALICHHOM CPaBHEHUIO HU(PPOBBIX KOMIIETCHIIUH MpernoaaBaTenen
POCCHIICKOM U TpeyecKoi CUCTEM BBICIIET0 00pa3oBaHus. B paMkax aHKeTUpOBaHUS BaM
HEOO0XOMMO YECTHO OTBETUTh Ha PsJi BOIPOCOB. B HEKOTOPHIX M3 HHUX HEOOXOAUMO
HanucaTh OTBET 1-2 cioBamH, B IpyruX — BbIOpaTh OJIMH BAPHAHT OTBETA U3 MHOXKECTBA.
BynbTe yBepeHbl, UTO MCCIIEJOBaHHE AaHOHUMHOE M HE HAIIPaBJIEHO Ha OLIEHKY BallUX
nepcoHaybHbIX 3HaHU. [IpoxoxaeHue ankeTsl 3aiimer He Oosiee 10 munyT. B nocnengnem
BOIIPOCE AHKETBI BBl MOKETE OCTABUTH Pa3BEPHYTHIC KOMMEHTAPUU WM IOXKEIAHUS K

aHkere (He ob6s3aTensHO). Criacu6o!

HucrutyT / nonpasnenenne (he oos3amenvHo)

Bospacr
Hox
[J Myxckoi

[l Xeuckun

[l bes3 orBera

O0J1acTh HAYYHBIX 3HAHUM

OnbIT NpenogaBaHus (KOJIMYECTBO JIET)

IlepconanbHas OlleHKA YPOBHS BJIA/IeHU s HH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIMHU TEXHOJIOTUSIMU (T1e HOBUYOK — HU3IIasI OLIEHKA, 2 MHOHEep —

BBICIIASAA) (Ommembme MoIbKO OOUH 8APUAHN U3 NPEONONHCEHHDIX)

'] Homuuoxk (Al)
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Okcrnepr (B2)
JIunep (C1)
[Tuonep (C2)

O O O o O

Hackoabko BbI

Wurerparop (B1)

Uccnenopatens (A2)

CorJiIaCHbI

HJIH HE

corjadaCHbl C

HUKEIIPUBECACHHBIMU

YTBEP:KAEHUAMH (OmMembme moabKo 0OUH 8aAPUAHM OJisl KAXCOOU CIMPOKU)

He

COTJ1aCCH

Cxopee He

COTJ1aCCH

3aTpyaHAIOCH

OTBCTUTH

Ckopee
CornaceH
corjiacex

SI mocTosIHHO
HCIOJIB3YIO
COBPEMEHHBIC
TEXHOJIOTHH JJISt
KOMMYHHKAIIH CO
CTYJIEHTaMH, UX
POUTEISAMH,
KoJuleraMmu (Harp., e-
mail, conranbHbIe
ceTH, BeO-caliT

YUpeXKIEeHUS U T.1I.)

S akTHBHO pa3BHUBaIO
CBOU IIU(PPOBBIE

HaBBIKHU

A perynsapHo

y4YacTBYIO B OHJIalH

00pazoBaTeNbHBIX
BeOMHApax, OHJIANH
Kypcax TOBBITIICHHUS
KBaJIM(DUKAIMH, U

T.1.

MCPOIPUATHAIX, B T.Y.

131



S MOCTOSIHHO Uy
HOBBIE
o0Opa3oBaTeNbHbIC
MOJXOJIEI C
MIPUMEHEHHUEM

TEXHOJIOTUN

S moompsiro
HCIIO0JIb30BaHUE
CTYyJIeHTaMHU
nHcrpymenToB UKT
B 00pa3oBaTEIIbHBIX

LETIX

OueHuTe CBOI0 KOMIIETEHTHOCTH B HCIHOJIL30BAHHUM (Ommemvme mMOAbKO OOUH

8apuanm 0iisi Kaxcoot CmpoKu)

Ouenb Hu xopomuo, Ouenp
[Timoxo Xopomio
TIJI0XO0 HU TUI0XO XOpOIIO

TekcToBBIX
MPOLIECCOPOB (Hamp.,
Microsoft Word u
ap.)

DNEeKTPOHHBIX

Tabnu (Hamp.,
Microsoft Excel u
Jp.)

NHCcTpymeHTOB 11

Mpe3eHTanuii (Harmp.,
Microsoft

PowerPoint u 1p.)

I'padpuueckux
penakTopos (Harp.,
Microsoft Paint u

7p.)
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WucTpyMeHTOB 1ist
peraKkTupoOBaHUA
BHJI€O (Hamp.,

iMovie u 1p.)

OneHnre CBOI0 KOMIETEHTHOCThL B HCHOJb30BAHMH (OH’IM€I71bm€ MOJILKO  00UH

8apuanm 0is Kaxcoou CmpoKu)

OueHb Hu xoporo, OueHb
[Tnoxo Xoporio
IJI0XO0 HU IJIOXO XOpOLIO

[udpossix

HUHCTPYMEHTOB IS
COBMECTHOM paboThI
(mamp., Microsoft

Teams u ap.)

Cucrem 001a9HOTO
XpaHeHus GanaoB
(manp., Google
Drive u ap.)

CoumanbHbIX ceTeit
(mamp., VK,
Telegram u xap.)

DNEeKTPOHHOM MOYTHI
(mamp., Gmail,

Yandex u ap.)

NHcTpymeHToB
OHJIAlH (B T.4.
ayJlIio U BUJIEO)
cBs3u (Hamp., Skype,
Zoom u fap.)

OuneHure CBON KOMIETEHTHOCTh B HCII0JIb30BAHUH (ommembme MONbLKO O00UH

sapuanm 05 Kaxcool Cmpoxi)
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QOueHn

I1JI0XO0

[Tmoxo

Hwu xoporo,

HH IIJIOXO

Xopomio

OueHn

XOPOIIIO

Cucrem yrpaBieHus
oOydeHueM (Hamp.,

Moodle u ap.)

HNucTpymMeHTOB 115t
CO3JlaHH KOHTEHTA
(BumEO,
rpaduyeckoro, ayauo

U T.J.)

WHTepakTHBHBIX
JIOCOK (Harp.,

SmartBoard u ap.)

PasBuBaromux urp
(aamp., Classcratft,

Quizziz u ap.)

Cucrem
KOJUTCKIITHOHUPOBAHUS
OTBETOB yUalIuXcs
(mamp., Google
Forms, Kahoot u n1p.)

Kak yacto Bbl npumMensieTe (ommemovnme moabvko 00Ul 8apuanm OJisi KaXcOou CMpoKu)

IToutn

HUKOrga

Penxo
(pexe ueM
1 paz B

MeCsIIT)

Nuorna
(1-3 pazaB

MECSIIT)

Yacro
(1-3 pasa
B

HEJIEIIO)

ITocrosaHO
(qame yem
3 pazaB

HEJIEITIO0)

[IpaBuna
aBTOPCKOTO IIpaBa B

HNurepnere

[IpaBuna
KOH(HICHITHATb-

HocTu B IHTEpHETE
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[IpaBuna onieHKn
JIOCTOBEPHOCTH
ndpoBoi

nHpopmaruu

Hackoabko BbI

CorJiaCHbI

HJIH HE

Corj1aCHbI

C

HUKCNIPUBECACHHBIMHU

yTBep:kIeHusAMU. [IpernonaBarens... (ommembme moaivbko 00uH 8apuanm OJis Kaxicoou

CmpoKxu)
Cxopee
He 3atpynusitock | Ckopee
HE Cornacen
COTJIaceH OTBETUTH coriaceH
coriaceH

JloJbKkeH

MTOJIOKUTEITLHO

otHOocuthca K UKT

JloJbkeH
ucrnoias3osate UKT
B II€IarOTUYECKOU

MIPaKTHKE

JIOoJDKEH BIaaeTh
UKT, uToObI
pa3zHoO00pPa3UThH

METO/]Ibl 00YUYEHHUSI

Ilepeuncianre Bamu qrooumbie UKT nacTpymenTs! (i1argopmMsl, NIpOrpaMMsel) U

X GyHKIMOHAJ AJ UCNOJIb30BAHUS HA 3aHATUAX. [Ipumep: "Word ona nanucanus

nekyuii; PowerPoint ons cozoanus npesenmayutl;, <...>"

31ech Bbl MOKeTe OCTABUTH JIH00ble KOMMEHTAPHH OTHOCUTEJIBbHO (pOPMYJIMPOBKH

BONPOCOB MJIM OTBETOB; JONOJHHMTbH CBOH OTBeT; AaTh OOPATHYKW CBSI3b (He

00s13amenbHo)
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Appendix 5 Questionnaire for Uol Students

Digital competences of students of Uol

Dear students! Thank you for your participation in this study, devoted to the comparison
of competence in ICTs of students in Russian and Greek universities. This is a part of my
doctoral thesis and | would like to ask you to answer the following questions. In some of
them, it is necessary to reply using your own words, while in others, you have to choose
one answer from an offered set. This questionnaire is anonymous. The questionnaire will
take no more than 10 minutes. In the last question of this questionnaire, you can leave
detailed comments or suggestions for the questionnaire (optional). Thank you!

Affiliation (optional)

Age
Gender
[0 Male
[ Female

[1 No answer

Field of study

Level of study

[1 Bachelor's student
[1 Master's student

[1 Doctoral student

Year of study

The current digital competence level (select only one option)
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Newcomer (Al)
Explorer (A2)
Integrator (B1)
Expert (B2)
Leader (C1)
Pioneer (C2)

o o o o o O

Respond to the following statements (select only one option per line)

Strongly

disagree

Disagree

Neither
agree nor

disagree

Agree

Strongly

agree

| constantly use technology to
communicate with my
classmates and university
staff (e.g., email, social

media, etc.)

| actively develop my digital
skills

| regularly participate in
distance classes and/or online

conferences/wehinars

| am constantly looking for
new educational ways using
ICT

| am enthusiastic about
classes that encourage the use
of ICT by students and/or

teachers

Rate your competences when it comes to using (select only one option per line)

Very

poor

Poor

Neither
good nor

poor

Good

Very
good
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Word processor (e.g., MS
Word)

Spreadsheet (e.g., Excel)

Presentation tools (e.g.,

PowerPoint)

Image processing (e.g., Paint)

Video editing (e.g., Movie
Maker)

Rate your competences when it comes to using (select only one option per line)

Very

poor

Poor

Neither
good nor

poor

Good

Very
good

Digital collaborative tools
(e.g., MS Teams)

Cloud systems (e.g., Google
Drive)

Social networks (e.g.,
Facebook)

E-mail (e.g., Gmail)

Video communication tools

(e.g., Skype)

Rate your competences when it comes to using (select only one option per line)

Very

poor

Poor

Neither
good nor

poor

Good

Very
good

Learning management

systems (e.g., Moodle)

Tools for creating content

(video, audio)
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Tools for interactive
whiteboards (e.g.,
SmartBoard)

Educational games (e.g.,
Classcraft)

Quizzes platforms (e.g.,
Kahoot!)

How often do you apply (select only one option per line)

Almost

never

Seldom
(Less
than

once per

month)

Sometimes
(1-3 times
a month)

Often
(1-3
times a

week)

Always
(More
than 3
times a

week)

Copyright rules online

Privacy rules online

Evaluation rules of the

reliability of digital material

Respond to the following statements. A teacher... (select only one option per line)

Strongly

disagree

Disagree

Neither
agree nor

disagree

Agree

Strongly

agree

Should have a positive
attitude towards ICT

Should use ICTs in teaching
practice

Must be proficient in ICT in
order to diversify teaching

methods
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List your five favorite ICT tools (either platforms or programs) and their features
for use when you are studying. Example: "1 use MS Word to record a lecture or | use

PowerPoint to create presentations; <...>"

Please, leave any comments regarding the previous questions and responses or

provide us your feedback (optional)
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Appendix 6 Questionnaire for Greek Students

Distance learning and the use of ICT tools by students in Greece and Russia

Dear students, this questionnaire was created to collect the opinions of students from
Greece and Russia about distance learning and the use of ICT tools during distance
learning. Your responses will be used for a comparative analysis of the opinions of
university students from the two countries. The questionnaire is anonymous. It will take
no more than 10 minutes. By filling it out, you give us permission for the collection and

processing of data. Thank you for participating!

Gender
[ Male
[ Female

[0 No answer

Age group
0 16-18
019-21
0 22-24
0 25+

City of studies

Name of the university / educational institute (optional)

Field of study

Formal sciences
Social sciences

Natural sciences

O o o o

Applied sciences
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Distance learning at my university / educational institute... (select only one option)

o O o o O oo

Was available before 2020

Is available since 2020

Is available partially, but not for all courses

Is available partially and needs to be developed
Is not available

Not sure

How much time do you spend on the Internet per day (on average)? (e.g., 30 min. /4
h., etc.)

For what purposes do you use the Internet during the day? (select several options if

necessary)

I I I O O A N

Education
Entertainment
Work
Self-development
Communication
Other

What communication channels (ICT tools) do you use during distance learning?

(select several options if necessary)

O O o o O

University website and blogs
E-mail

Video conferencing tools
Social networks

Other

What ICT tools do you use during distance learning to communicate? (list their

names
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My Internet time during distance learning... (select only one option)

Increased significantly
Increased slightly

Remained unchanged

(0 I N

Decreased

In your opinion, is distance learning relevant for modern universities / educational

institutes? (select only one option)

Relevant
Partially relevant

Not relevant

O o o o

Not sure

What challenges do you face during distance learning? (select several options if

necessary)

Lack of digital skills

Lack of technical equipment

Lack of communication with peers / teachers

Large amount of information

Concernes about the quality of knowledge and future employment
None of the above

Other

I I e O N O O B

Please, leave any comments regarding the previous questions and responses or

provide us your feedback (optional)
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Appendix 7 Questionnaire for Russian Students (in Russian)

JucranuuonHoe  odyyenue (JO) w®  uMcnmoab30BaHWe  HMHCTPYMEHTOB
HH(}OpMaNMOHHO-KOMMYHUKanNOHHBIX TexHoaorui (MKT) crynenramu B Poccun

u I'penun

YBakaeMble CTYICHTHI, LIEJIbIO STOW AHKETHI SABJISIETCS cOOp MHEHMH W MPEANOYTECHHUH
cryaeHtoB u3 Poccum u I'penun OTHOCUTENBHO JUCTAHIIMOHHOTO OOydYeHUs u
ucnonb3oBanus nuactpymenToB KT B mepuon J1O. Bamm oTBeTh Oy 1yT HCIIOIB30BaHbI
B CpPaBHUTEJIbHOM aHain3e. AHKETa aHOHMMHas U 3aiiMeT He Oosee yeM 10 MHHYT.
3amonHsst (hopMy, BBl JJa€Te€ HAM COTJIACHE HAa COXpAaHEHHE, aHAJIU3 M HMCIOJIb30BaHHE

Bainx oreeToB. Criacu6o 3a yuactue!
ITon

1) Myxckoit
0] XKenckun

'] be3 oTBera
Bo3spacrnas rpynna

1 16-18
o19-21
1 22-24
25+

I'opoxa, B KoTOPOM BBI NOJIy4aeTe 06pa3oBanue

Ha3BaHue yueOHOro yupexaeHus (He 00a3amenvho)

B kakoii 00.1acTH BbI HOJIyYaeTe 00pa3oBaHue

dopmanbHble HayKH (MaTeMaTHka, HpopMaTuKa, 1 T.J1.)
ConuanbHble HayKU (COLMOJIOTHS, TICUXOJIOTHS, U T.1I.)

EcrecTBennpie Hayku (OMOOTHS, XUMUS, U T.]I.)

[ N 0 O

[Ipuknanneie Hayku (MH>KEHEPHbIE, METUIITHCKUE HAYKH, U T.JI.)
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JIucTaHIIMOHHOE 00y4YeHHe B MOEM YU4eOHOM YUPeKIeHHH. .. (6b10epeme moaibko 00un

sapuanm)

beuto noctynno no 2020 r.

Hoctymao ¢ 2020 r.

JIOCTYITHO 4acTHYHO, HE JUIS BCEX KypCOB
JIOCTYITHO YaCTHUYHO U JOJDKHO OBITh YIIYYIICHO

He nocrymuo

O O o o o oo

He yBepen(a)

CKO0JbKO BpPpEMEHU Bbl IIPOBOAUTE B HHTepHeTe CXKCIHEBHO (B cpenHeM)?

(ranpumep, 30 mun. | 4 u., u m.o.)

Jisi KakuX 1esieil Bbl ucnoab3yere UnHTepHer? (svibepeme HeCKOIbKO 8apuaHmos,

ecu HeobxXoo0umo)

O6pazoBanue
PaszpneucHue
PabGota
CamopazButue

OO01enne

o o o o oo oo

Apyroe

Kaxkue xananbl kommyHukanuu (MHcTpymeHThl UKT) Bbl HCHOJIB3YyeTe B MEPHOJ

JIMCTAHIIMOHHOTO 00yYeHus ? (6bi6epeme HECKObKO 6APUAHMO8, eCli He0OX0OUMO)

Be6-caliT 1 pecypcsl yueOHOTO yUpeKaeHus
DneKTpoHHAas mouTa
Buneoxondepenuun

ConuanbHble ceTU

0 I O R 0 N A

Hpyroe
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Kaxue UKT uHCTpYMEHTHI BbI HCIOJIb3yeTe B EPUOA JUCTAHUMOHHOIO 00y4YeHusI

IS KOMMYHUKaUu? (nepeuuciume ux Ha3eanus,)

Moe Bpemsi B MHTepHeTe B NepHOI JUCTAHIMOHHOIO OOy4YeHMs ... (evbiOepeme

MOALKO OOUH BAPUAHTI)

O O o o

3HAYUTEIbHO YBEIMYHIOCH
He3HnauuTtenbHO yBEIHMYHIOCH
He nsmenmnoch

VYMeHbIINIOCH

Ha Bam B3risii, akTyajdbHO JIM JAUCTAHIHOHHOE O0y4YeHHe /Jisi COBPEMEHHBIX

y4eOHBIX yupeskaeHuii? (evi6epeme monvko 00un eapuanm)

o o O O

AKTyalIbHO
YactruHo
He aktyansHo

He yBepen(a)

C xakumm TPYAHOCTSAMHM Bbl CTAJKHBAECTCCH NPU AUCTAHINUOHHOM oﬁyqeﬂnn?

(b16epeme neckonvko sapuanmos, eciu HeobxXoOUMo)

O O o o o o oodg

Henocratok nndpoBbIX HABBIKOB

OTCcyTCcTBHE TEXHUYECKOTO OCHAILEHUS

OTcyTcTBHE KOMMYHMKAIIUU CO CBEPCTHUKAMU / YUUTEISIMU
Bbonbioit 06bem nnpopmanun

BecriokoiicTBo 0 kauecTBe 3HAHUN U OyAYLIEM TPYI0YCTPOHCTBE

Hwudero u3 BeImenepeymcieHHOro

Hpyroe

IHoxkaamyiicTa, ocraBbTe J100bIe KOMMEHTAPMHM OTHOCHUTEIbHO MNpPeAbLIYIIUX

BOIPOCOB ¥ OTBETOB WJIM OCTABbTE HAM 00PATHYIO CBA3b (He 0053amenvbHo)
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Appendix 8 Questionnaire for Uol Students (Classcraft)

Level 1: Reaction

1. How satisfied are you with your experience using Classcraft in your classes, on a scale
from 1 to 10?

2. Rate the user interface of the Classcraft platform and its features on a scale from 1 to
10.

3. Evaluate the ease of use and comprehensibility of the Classcraft game on a scale from
1to 10.

Level 2: Learning

4. To what extent do you believe Classcraft helped students gain knowledge and skills
related to their course, on a scale from 1 to 10?

5. How much did participating in Classcraft quests or challenges improve your problem-
solving skills and out-of-the-box thinking, on a scale from 1 to 10?

6. How much did participating in Classcraft quests or challenges improve your digital
skills, on a scale from 1 to 10?

Level 3: Behavior

7. To what degree did Classcraft positively influence students’ behavior in the classroom,
on a scale from 1 to 10?

8. How much did Classcraft enhance students’ collaboration and teamwork skills, on a
scale from 1 to 10?

9. To what extent do you see the opportunity to use Classcraft remotely and in a

disciplined manner, on a scale from 1 to 10?
Level 4: Results

10. Do you believe that using Classcraft had a direct impact on students’ academic
performance, on a scale from 1 to 10?

11. How much in your opinion did Classcraft contribute to the overall learning
environment in classes using ICT, on a scale from 1 to 10?

12. How willing would you be to use Classcraft in your future teaching practice, on a

scale from 1 to 10?

147



