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Abstract

The main task of this paper is to investigate the impact of
technological progress and digitization in the function of the
development of e-education in Serbia. Contemporary world trends
have confirmed that with the application of technological progress
and digitization, education becomes more efficient and effective. The
goal of this study is to show that increasing the efficiency and
effectiveness of education can be achieved with the help of digital
transformation accompanied by the latest achievements in electronic
learning with the improvement of teaching methods and tools. This is
because nowadays it is impossible to create a quality education
system without including technology and digitization in it. The
analysis of the development of e-education through technological
progress and digitization was done on the basis of data from the
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Ministry of Education and the National Entity for Accreditation and
Quality Assurance in Higher Education. The mentioned research
refers to all Universities, Faculties, Academies of applied studies and
Colleges in the Republic of Serbia. Modernization of education is
impossible without the introduction of digital technologies in the
educational process. The results of the work point out to the great
importance, positive impact and overall contribution of technological
progress and digitization to the development of e-education in
Serbia, which tends to change it from the roots.

Key words: technological progress, digitization, development,
efficiency and effectiveness, e-education, education system.

Introduction

We are witnessing enormous changes taking place in a society. One
of the tendencies in human development is the tendency towards
digitization. The emergence of digitization is primarily a
consequence of technological progress, the increase of information
and knowledge in society. When considering technological
progress and digitization, one must take into account the degree of
influence of information and communication technologies (ICT),
which are agents of change. Education is also exposed to changes,
which results in the necessity of adapting it to new circumstances
and requirements. Considering the subject of interest of this study,
it can be said that "technological development and digitalisation
create a favorable environment for the adaptation of the
educational ecosystem to new needs by changing the modes of
student-teacher interaction, streamlining the educational process,
remodeling the assessment system, and supporting students'
performance” (Sitnicki et al., 2023, 11). Nowadays, education is
characterized by a massive penetration of information and
telecommunication technology, which is reflected in changes in
organization, work processes and the means used.

In the world, and therefore also in Serbia, there is a great interest in
researching the impact of technological progress and digitization
on the educational and teaching process (Amos, 2019; Bejinaru,
2019; Borin et al.,, 2022; Fedorenko et al., 2019; Gezici et al., 2021;
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Hatos, 2019; Kolarski, 2022; Mili¢evi¢ et al., 2021; Nafea and Toplu,
2021; Osaula et al,, 2021; Rakha, 2023; Rakic et al,, 2020; Rastogi,
2019).

Kmecova (2020, 526) points to the "importance of innovative study
programs and introducing new study programs, which focus on
supporting the development of digital literacy and working with
digital technologies". By developing e-education and using digital
technologies for interactive learning, "students acquire new
knowledge, deepen their education, develop creativity, become
socially responsible citizens of the digital society, and form digital
culture and thinking" (Voronkova et al., 2023, 537). Abdullaeva
(2022) discusses the need to modernize education in the digital
economy, where science is one of the priority areas of digital
economy development. The study by Kulik et al. (2021, 110) came
to the conclusion that "the development of e-learning helped to
reduce the costs of the educational process, reduce the number of
employees, as well as solve the problem of the classroom fund."
Goloborodko (2022) studies the prerequisites and characteristics
of the development of e-education in conditions of digitization.

In today's turbulent environment where changes happen every
moment, the need for fast and efficient learning at all levels of
education, from elementary to higher, appears as a necessity. The
development of e-education opens up new opportunities both for
an educational institution that applies this method of education, as
well as for different people who want to complete their education
in this way of acquiring knowledge. For example, through e-
education it is possible to attract potential students from abroad,
people with disabilities and employees who cannot give up work
but want to continue their education (Schulz, 2023). Therefore,
with the application of e-education nowadays, it is no longer
necessary for students to stay in the same room, moreover, they do
not even have to be in the same city, country, or continent. Thanks
to the Internet, it is possible to create virtual classrooms in which
students attend classes thousands of kilometers away from each
other.

In addition to technological progress and digitization, the
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acceleration of the development of e-education was also influenced
by the epidemiological crisis caused by the COVID-19 corona virus.
It is the research of Suleimenov et al. (2020, 794) that showed "that
this crisis encourages the digitalization of higher education as a
social institution, and there are conditions under which this
institution becomes much more stable with any type of crisis". E-
education based on new technologies and digitization has become
alternative and accessible to everyone at any time, which was
especially evident during the COVID-19 pandemic when people's
free movement was restricted. Due to the above, educational
institutions had to " search for new opportunities in acquisition and
validation of adopted knowledge" (Tomi¢ et al., 2021, 363). The
pandemic has led to a massive transition of educational institutions
to digital forms of education, which has resulted in all participants
in this process adapting to new trends and acquiring new skills.
Kolpakova et al. (2022, 3358) note that "digital technologies in
education require careful preparation and gradual and measured
development of new forms and approaches to learning”. In the past
2-3 years, there have been many studies indicating that e-learning
was the safest way to teach during the period of the COVID-19
pandemic (Chikopela et al., 2021; Hoq, 2020; Maatuk et al., 2022;
Makhlouf and Alani, 2024; Prastyanti et al.,, 2022).

Materials and methods

In the continuation of the study, we will analyze the current
situation in Serbia regarding the development of e-education and
the application of new technological achievements and digitization
in it. The institution responsible for monitoring and controlling the
implementation of digitization of higher education is the Ministry
of Science, Education and Technological Development of the
Republic of Serbia. Digitization in education is one of the strategic
goals of the Government of the Republic of Serbia. Implementation
is carried out through three basic activities (Ministry of Education,
2022):

- human and institutional capacity building;

- Equipping educational institutions with ICT infrastructure and
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connecting them to the Internet;

- Creation and establishment of electronic services (JISP, Es-
Dnevnik, digital textbooks...).

Special attention will be paid to the analysis of the introduction of
digital platforms, the electronic index and the electronic register of
students in higher education institutions. After that, we will analyze
the state of distance studies as a form of education based on the
application of digital technologies. This analysis was made on the
basis of official data of the National Entity for Accreditation and
Quality Assurance in Higher Education, and includes all current
study programs, both those that have not yet entered the re-
accreditation process and those that have successfully completed
that process. Given that the Internet is necessary for the
organization and implementation of distance learning, we will
finally analyze the share of Internet users in Serbia, because the
Internet is a powerful tool for learning in the context of education.
The methodology applied in this work primarily includes the
analytical-synthetic method, the abstraction method, the deductive
method, the statistical method, as well as the basic quantitative
data analysis.

Results

Digitization of the education system in Serbia is one of the key
reform measures aimed at modernizing the education system
through the introduction of digital technologies. The use of new
technologies should ensure: a higher level of achievement of
learning outcomes; raising the quality of young people's digital
competences; and enabling their competitiveness on the labor
market. Digitization of the education system in Serbia is based on
two pillars. The first is that digital technologies are introduced into
teaching processes and programs, and the second is that the
Ministry of Education works on the development and introduction
of the Unique Education Information System which will represent
one of the most important landmarks for the future definition of
educational policies.

In addition to the traditional way of implementing the educational
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process, the possibility for distance education of students has been
foreseen in the Republic of Serbia since 2017 pursuant to the Law
on the Basics of the Education and Training System (Official
bulletin RS, br. 88/2017, 27/2018 - other law, 10/2019, 27/2018 -
other law, 6/2020, 129/2021 and 92/2023). The Article 14,
paragraph 4 of the applicable law, which reads: "Teaching can be
carried out both as home teaching and distance learning in
accordance with a special law" and the Article 89 defined that
distance learning can be organized by any educational institution
that has conditions for organization of such classes.

The Government of the Republic of Serbia established the Public
Information and Communication Institution "Academic Network of
the Republic of Serbia - AMRES*
(https://www.amres.ac.rs/en/amres/about-amres) for the
purpose of building, developing and managing the educational and
scientific research computer network of the Republic of Serbia. The
aforementioned network provides educational, scientific-research
organizations and other users with access and use of the Internet,
IT services in the country, as well as connections with national and
international networks. AMRES represents one of the most
significant resources of scientific research and educational work
and is the carrier of the development of the information society.

Within the Strategy for the Development of Education and
Upbringing in the Republic of Serbia until 2030 (Government of the
Republic of the Serbia, 2021), a special goal 2.4 was specified-
Digitization of higher education. Achieving this goal is planned
through the introduction of digital platforms, an electronic index
and an electronic register of students (Special goal 2.4.1). Table 1
shows data from the Ministry of Education (2024) related to the
introduction of digital platforms, the electronic index and the
electronic register books of students.

Table 1: Introduction of digital platforms, an electronic index and an
electronic register of students

Indicator on | Adopted legal | Percentage  of | Percentage of
measurement level | framework HEI using | HEI being a part
governing the use | platform ,Online | of paperless
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of electronic index | Learning Erasmus digital
and electronic | Agreement” network (EBP).
register book at the
HEI
Unit of | Implemented % cumulative % cumulative
measurement activity
Source of | Official Gazette of Report of Report of
verification RS Foundation Foundation
TEMPUS TEMPUS
Initial value NO 31 31
Starting year 2022. 2022. 2022.
Aimed value in / 50 50
2024.
Aimed value in / 70 70
2025.
Aimed value in / 100 100
2026.

Source: Ministry of Education, 2024, 103, 104.

Distance studies represent one type of modern approaches in
education. They are based on the application of the Internet. Tables
2, 3, 4 and 5 show the representation of distance learning study
programs at Universities, Faculties, Academies of Applied Studies
and Colleges in Serbia.

Table 2: Representation of study programs of distance studies at
Universities in Serbia (studies at the University)

Universities founded by the Universities not founded

Republic by the Republic Tot
Type of Expired Valid Expired Valid al
studies accreditatio | accreditations | accreditatio | accreditatio

ns ns ns

Basic - / / 12 6 18
Undergra
duate
academic
studies
Master / / 5 / 5
academic
studies
Total / / 17 6 23

Source: National Entity for Accreditation and Quality Assurance in
Higher Education, 2024.
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Table 3: Representation of distance learning study programs at

faculties in Serbia

Universities founded by the | Universities not founded by
Republic the Republic Total
Type  of Expired Valid Expired Valid
studies accreditatio | accreditatio | accreditatio | accreditatio
ns ns ns ns

Basic - 4 / 16 4 24
Undergra
duate
academic
studies
Master 2 2 7 1 12
academic
studies
Total 6 2 23 5 36

Source: National Entity for Accreditation and Quality Assurance in

Higher Education, 2024.

Table 4: Representation of study programs of distance learning at
Academies of Applied Studies in Serbia

Academic applied studies
Type of studies Expired Valid Total
accreditations accreditations
Basic Applied Studies 5 2 7
Total 5 2

Source: National Entity for Accreditation and Quality Assurance in

Higher Education, 2024.

264




Table 5: Representation of distance learning study programs at
universities in Serbia

Higher Schools of Academic | Higher Schools of Applied
Studies Studies Total
Type of Expired Valid Expired Valid
studies accreditatio | accreditatio | accreditatio | accreditatio
ns ns ns ns
Basic - / 1 / / 1
Undergra
duate
academic
studies
Master / 1 / / 1
academic
studies
Basic / / 6 2 8
applied
studies
Master / / 2 / 2
applied
studies
Total / 2 8 2 12

Source: National Entity for Accreditation and Quality Assurance in
Higher Education, 2024.

Discussion

To achieve Special Objective 2.4. and 2.4.1. stated in the Strategy for the
Development of Higher Education and Upbringing in the Republic of
Serbia, it is necessary to undertake activities will include the
development and adoption of legislation related to the use of electronic
index and electronic register books at higher education institutions
(HEIs), development of software for electronic indexes and electronic
register books, development of guidelines for HEIs for issuing and using
electronic index and electronic register books , development of guidelines
for HEIs related to the activities of designing and introducing digital
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platforms at HEIs while respecting quality assurance standards and in
accordance with the institutional framework at the state level.

From the table 1, it can be seen that 31% are cumulative HEIs that
use the "Online Learning Agreement” platform and are part of the
paperless Erasmus digital network (EBP). It is planned that this
percentage in both categories will increase in 2024 to 50%, in 2025
to 70% and in 2026 to 100%. By introducing digital platforms, an
electronic index and an electronic registry book, the Higher
Education Institution will create an efficient system that facilitates
the functioning and business of each Higher Education Institution,
both for students and for employees working on administrative
tasks. Technology has advanced so much that modern smart cards
can store large amounts of data. These cards must also have
mechanisms to preserve the secrecy of such data.

Distance studies represent one type of modern approaches in
education. They are based on the use of the Internet. In the
continuation of the study, we will explain the representation of
distance studies in the modern educational system of Serbia. As per
distance learning, it is widespread in the world. According to the
data of Study Portals (https://www.distancelearningportal.com/),
the USA offers the greatest number of study programs for distance
learning (24,210). They are followed by Great Britain (8,931),
Australia (4,167) and Canada (2,356). There are currently around
2,327 distance learning study programs offered in the countries of
the European Union (EU) and this number is constantly increasing.
Germany (377), Spain (369), Ireland (365), the Netherlands (313)
lead the EU member states in terms of the number of distance
study programs, while Lithuania (3), Romania (3) and Slovakia (5)
have the fewest programs. In Article 43 of the Law on Higher
Education (Official bulletin of RS", no. 88/2017, 73/2018, 27/2018
- other laws, 67/2019, 6/2020 - other laws, 11 /2021 - authentic
interpretation, 67/2021, 67/2021 - other law and 76/2023) it is
defined that the Higher Education Institutions can conduct a study
program at a distance, in accordance with the work permit. The
work permit, in addition to the study program, the number of
students, the number of teachers, the facilities in which the
activities are carried out, also defines whether the Higher
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Education Institution can carry out activities outside the
headquarters, whether the study program is carried out remotely,
as well as the maximum number of students who can study in this
way. Organizing lectures and other forms of remote teaching is
regulated by the detailed conditions and ways of realizing the study
program at a distance in accordance with the general act of the
Higher Education Institution. Within the National Entity for
Accreditation and Quality Assurance, the Commission for
Accreditation and Quality Assurance in Higher Education carries
out accreditation procedures of higher education institutions, first-,
second- and third-degree study programs as well as distance study
programs every 7 years in accordance with the Standards and the
Rulebook on Accreditation Standards and Procedures.

From the table 2, it can be seen that state universities (Universities
founded by the Republic) neither have nor have had accredited
distance studies at universities. When it comes to the private
Universities (Universities whose founder is not the Republic),
distance studies at the Universities have been and are being held by
the Educons University and the Metropolitan University. The total
number of expired accredited distance studies is 17 (University
Educons - 2, University Metropolitan - 15), of which 12 are in Basic
academic studies - BAS (University Educons - 2, University
Metropolitan - 10) and 5 are in master's academic studies - MAS
(Metropolitan University - 5). There are 6 valid distance study
accreditations (Metropolitan University - 6), and all of them refer
to Basic academic studies -BAS. Out of that number, 3 study
programs have been accredited in the technical-technological (TT)
field, 2 in the social-humanistic (SH) field, and 1 in the
interdisciplinary, multidisciplinary and transdisciplinary (IMT)
field. The number of students who can enroll in accredited distance
learning programs is 206 per year (TT field - 86, SH field 96, IMT
field 24) while the accreditation lasts (the period of validity of the
accreditation is 7 years).

State faculties (table 3) had 6 accredited distance learning study

programs (4 at BAS and 2 at MAS) and currently 2 accredited

distance learning study programs in the SH field (2 at MAS). The

total number of students who can enroll in accredited distance
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learning programs is 45. As for private faculties, the total number
of accredited distance learning study programs whose
accreditation has expired is 23 (16 at BAS and 7 at MAS). Out of
those 23 study programs, 17 refer to the SH field (12 at BAS and 5
at MAS) and 6 at the TT field (4 at BAS and 2 at MAS). The total
number of valid distance study accreditations is 5 (4 at BAS and 1
at MAS) and all are in the SH field. The number of students who can
enroll in them is 198.

The number of expired distance study accreditations at the
Academies of Applied Studies (table 4) is 5 (3 in the TT field and 2
in the SH field) and all relate to basic applied studies (OASS), while
the number of valid distance study accreditations is 2 (1 in the TT
field and 1 in the SH field). The number of students who can enroll
in them is 55. At the Academies of Applied Studies in Serbia, there
are no accredited distance studies for specialist applied studies
(SSS) and master applied studies (MSS).

The total number of valid distance study accreditations at the
Higher Schools of Academic Studies (table 5) is 2 (1 at BASand 1 at
MAS). Both study programs are in the SH field and can enroll 100
students per year. As for the Applied Study Colleges, we have 8
expired distance study accreditations (6 at OSS and 2 at SSS) and 2
valid distance study programs (both in the SH field) that can enroll
90 students per year.

The limitation of this study is the lack of comparative data for a
longer period of time, on the basis of which the pace would be
determined, i.e. speed of technological progress and digitization in
the field of e-education in the Republic of Serbia. This is also the
direction in which future research in this area should be directed.

As stated in the paper itself, it is impossible to imagine developed
e-education without the use of the Internet. Thus, the foundation of
the modern information society is the Internet, which connects
billions of people around the world. We live in an era of digital
transformation, which has enabled people to access information all
over the world. As of January 2024, there were 5.35 billion internet
users worldwide, which amounted to 66.2 percent of the global
population. (Statista, 2024). Of course, there are differences
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between countries in terms of the share of the population that uses
the Internet. Countries such as Norway, Saudi Arabia and the
United Arab Emirates have a population share of 99% that uses the
Internet, while on the other hand, North Korea is practically a
country without the Internet, which ranks the last in the world in
this parameter. The share of internet users in the EU was 92% in
2023, compared to 67% in 2010. (Eurostat, 2024).

According to the data of the Statistical Office of the Republic of
Serbia (2023), 85.6% of households have an internet connection in
the Republic of Serbia, which is an increase of 2.4 percentage
points compared to 2022. The representation of computers in
households is 75.9%, which represents a decrease of 1.1
percentage points compared to the previous year. As for the
internet connection - 89.3% of internet users use a fixed
broadband internet connection and it is the most common type of
connection; 76.9% of households have a mobile broadband
internet connection. Broadband internet connection is owned by
85.6% of households in the Republic of Serbia. In the last 3 months,
75.4% of people have used a computer, which is a decrease of 0.5
p.p- in comparison to 2022. The survey showed that 85.4% of
people used the Internet, while 8.9% of people have never used it.
In 2023 in the Republic of Serbia, over 91% of people using the
Internet in the last three months use it several times during the
day.

Since the Internet can be used for various purposes, we are
interested in the use of the Internet for learning in the context of
education. In 2023, there were 31% of participants in the EU using
the Internet for learning. In 2023, the Netherlands (57%) and
Finland (55%) reported the highest share among Member States of
Internet users for learning purposes, while the lowest share was
recorded in Romania (11%), followed by Bulgaria (15%) and
Greece (16%). ). In Serbia, it is 27%, which puts us ahead of Bosnia
and Herzegovina (23%), Montenegro (21%) and Turkey (16%)
(Eurostat, 2024).

Realizing the importance of e-education and the application of
digital technologies in it, the European Parliament (2020) adopted
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the European Digital Agenda for 2020-2030 defining adaptation to
the digital age as one of the priorities. One of the policy areas of the
EU is education - Articles 165 and 166 of the EU Treaty in the
Functioning of the European Union (Eur-Lex, 2012). The Digital
education action plan 2021-2027 (European Commission, 2021)
helps the Member States to adapt their education systems to the
digital era.

As stated, Serbia is part of the international, and especially the
European educational, scientific, and artistic space. The adaptation
of Serbia's educational system to the EU's educational system also
applies to e-education. On this path, Serbia faces numerous
problems, such as the competence of teachers who know how to
use digital technologies in teaching, computer and IT literacy of
students, access to the Internet, etc.

The Organization for Economic Co-operation and Development -
OECD (2019) study named "The OECD Teaching and Learning
International Survey - TALIS" found that less than 40% of
educators are ready to use digital technologies. Differences in
percentages are significant among EU member states. Serbia was
not included in this research, so we do not have data on the
percentage of educators ready to use digital technologies.

In 2018, the International Association for the Evaluation of
Educational Achievement - IEA (2018) conducted a research in 13
countries (Chile; Denmark; Finland; France; Germany; Italy;
Kazakhstan; Rep. of Korea; Luxembourg; Portugal; Russian
Federation (Moscow); Uruguay; and United States) in which they
monitored changes in the students' achievements related to digital
skills. The results showed that more than one third of respondents
do not have the most basic knowledge in the field of computer and
information literacy in the context of teaching and learning. The
percentage of students who have the ability to work independently
when using computers as tools for information gathering and
management was 21%, while only 2% of students showed that they
have the ability to perform control and evaluation when searching
for information online and creating informative displays.
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Conclusion

Serbia's vision in the field of e-education should be compatible with
the vision of high-quality, inclusive and accessible digital education
in Europe. Nowadays, the progress of the country and society is
unthinkable without progress in the education system, which
includes the application of new technologies and digitization.
Serbia has determined the main directions of digital literacy and
formulated the key issues of quality e-education. On this path,
Serbia faces numerous problems, primarily with insufficient
investments in e-education, with weak technical equipment of
HEIs, with insufficient internet speed and access of all actors in e-
education to the Internet, low level of trust in the quality of e-
education and e- learning, insufficient digital literacy of all actors in
e-education (students, teachers) and others. We can achieve the
reform of e-education directly (by applying the latest technological
achievements in education, educating students how to use
computers and new technologies and supporting teachers in the
use of ICT in teaching, modernizing teaching, applying new
educational technologies, improving the application of ICT in the
implementation of study programs) and indirectly (by stimulating
the economy and attracting investments, overcoming digital
inequalities, deepening cooperation with the EU in the digital field
and building innovative infrastructure and digital transformation
of the country). The development of e-education must be based on
new technological achievements. By solving these problems, we
will raise e-education to a higher level. Without digital literacy,
progress cannot be expected, and in order to achieve it, quality e-
education is needed. Currently, work is being done in Serbia on the
introduction of digital platforms, an electronic index and an
electronic register of students. The representation of accredited
study programs of distance studies in the Higher Education
Institutions in Serbia is today at a lower level than in the previous
distance study program accreditation period. Changes must be
expected in this segment as well. Through the development of e-
education, Serbia will experience positive effects on the
development of the economy, greater competitiveness of the
domestic economy on the international market, industrial growth,
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greater employment, greater competence and productivity of the
workforce, technological and infrastructural development, as well
as the distribution of social wealth.
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TEHNOLOSKI NAPREDAK I DIGITALIZACIJA U FUNKCIJI
RAZVOJA E-OBRAZOVANJA U SRBIJI

Rezime

Ovaj rad se bavi istraZivanjem uticaja tehnoloSkog napretka i
digitalizacije u funkciji razvoja e-obrazovanja u Srbiji. TehnoloSki
napredak u svim sferama Zivota i digitalizacija su dovele do toga da
obrazovanje bude efikasnije i efektivnije. Podizanje efikasnosti i
efektivnosti obrazovanja je ostvareno uz pomo¢ digitalne
transformacije pracene najnovijim dostignu¢ima u elektronskom
ucenju uz usavrsavanje nastavnih metoda i alata. U danasnje vreme
je nemoguce stvoriti kvalitetan obrazovni sistem Srbije bez
uklju¢ivanja tehnologije i digitalizacije u isti. Zivimo u vreme
promena koje karakteriSe brz razvoj informaciono komunikacionih
tehnologija koje ostavljaju trag u svim oblastima Zivota, a posebno
na ucenje i obrazovnu praksu. Vizija ukupnog drustveno
ekonomskog razvoja se moZe ostvariti samo wuz kvalitetan
obrazovni sistem koji u sebi podrazumeva upotrebu informaciono-
komunikacionih tehnologija. Modernizacija obrazovanja jeste
imperativ svih subjektivnih snaga jedne zemlje. To se ne moZe
posti¢i bez uvodenja digitalnih tehnologija u obrazovni proces.
Rezultati rada govore o pozitivnom uticaju tehnoloSkog napretka i
digitalizacije na razvoj e-obrazovanja u Srbiji, koje ima tendenciju
da ga promeni iz korena.

Kljucne reci: tehnoloski napredak, digitalizacija, razvoj, efikasnost i
efektivnost, e-obrazovanje, obrazovni sistem Srbije.
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