15t International Scientific Conference
November 17/18, 2023




TEACHING, LEARNING AND TEACHER EDUCATION
(TLTE)

QUALITY OF TEACHING AND LEARNING (QTL) -
REALITY AND POSSIBILITIES




15t International Scientific Conference

Teaching, Learning and Teacher Education (TLTE)
Publisher
Pedagogical Faculty in Vranje, University of Ni§, Serbia
For the publisher
Prof. Dragana Stanojevi¢, PhD
Editor-in-chief
Prof. Nela Malinovi¢-Jovanovié¢, PhD
Organizer
Pedagogical Faculty in Vranje, University of Ni§, Serbia
Co-organizers
Faculty of Education, Nevsehir Haci Bektas Veli University, Tiirkiye
Faculty of Education, Aristotle University of Thessaloniki, Greece
Faculty of Education, University of Primorska, Slovenia
Proofreaders
Maja Kosti¢ (english)
Dragana Stankovi¢, PhD (serbian)
Technical editors
Darko Stojanovi¢, PhD
Nela Malinovié-Jovanovi¢, PhD
Cover design
Ms Lidija Tasié¢
UDC Classification Associate
Gordana Nikoli¢

Daniela Nikoli¢

The publication of the Book of Proceedings has been funded by the Ministry of Education, Science
and Technological Development of the Republic of Serbia.

A

Peny6nuka Cpbuja

MuHucTapcTso npoceete,
HayKe 1 TeXHO/OWKOr pa3soja



1%t International Scientific Conference

Teaching, Learning and Teacher Education (TLTE)

Conference theme:
Quality of Teaching and Learning (QTL) —

Reality and Possibilities

BOOK OF PROCEEDINGS

Vranje, November 17-18, 2023






1%t International Scientific Conference

Teaching, Learning and Teacher Education (TLTE)
Vranje, Serbia, November 17-18, 2023
Venue: Pedagogical Faculty in Vranje, University of Nis, Serbia

PARTICULAR PAPER’S REVIEWERS
Aleksandar Spasié¢, Assistant professor, Pedagogical Faculty in Vranje, University of Nis,
Serbia

Aleksandra Andelkovi¢, Full professor, Pedagogical Faculty in Vranje, University of Nis,
Serbia

Aleksandra Milanovié, Assistant professor, Pedagogical Faculty in Vranje, University of
Nis, Serbia

Ana Spasi¢ Stosi¢, Assistant professor, Pedagogical Faculty in Vranje, University of Nis,
Serbia

Aurora — Tatiana Dina, PhD senior lecturer, Faculty of Educational Sciences, Social
Sciences and Psychology, The National University of Science and Technology
Politehnica Bucharest, Pitesti University Centre, Romania

Basak Coskun, PhD, Nevsehir Haci Bektas Veli University, Turkiye

Banis Erigok, Assistant professor, Faculty of Education, Nevsehir Haci1 Bektas Veli
University, Turkiye

Behiye Dagdeviren-Ertas, Assistant professor, Yozgat Bozok University, Turkiye

Biljana Stojanovié¢, Full professor, Faculty of Education in Jagodina, University of
Kragujevac, Serbia

Biljana Novkovi¢ Cvetkovi¢, Associate professor, Pedagogical Faculty in Vranje,
University of Nis, Serbia

Bojan Lazié, Associate professor, Faculty of Education in Sombor, University of Novi
Sad, Serbia

Buba Stojanovi¢, Full professor, Pedagogical Faculty in Vranje, University of Nis, Serbia

Daniela Yordanova, Full professor, Faculty of Education, ,,St. Cyril and St. Methodius”,
University of Veliko Tarnovo, Bulgaria

Dragana Jovanovié, Full professor, Faculty of Philosophy, Department of Pedagogy,
University of Ni§, Serbia

Dragana Stankovié, Assistant professor, Pedagogical Faculty in Vranje, University of
Nis, Serbia

Eray Kara, Assistant professor, Giresun University, School of Foreign Languages,
Turkiye

Erkan Yice, Associate professor, Faculty of Education, Aksaray University, Turkiye

George Malandrakis, Assistant professor, Faculty of Education, Aristotle University of
Thessaloniki, Greece

Giiliz Kaymakei, Assistant professor, Faculty of Education, Tokat Gaziosmanpasa
University, Turkiye



Jadranka Herceg, Assistant professor, Croatian Military University "Dr. Franjo Tudman",
Croatia

Jelena Stamatovié, Full professor, Faculty of Education in Uzice, University of
Kragujevac, Serbia, Vice Dean for Scientific Research

Lela MiloSevi¢ Radulovié, Full professor, Faculty of Philosophy, Department of
Sociology, University of Nis, Serbia

Marko Turk, Associate professor, PAR University of Applied Sciences, Rijeka, National
Research Institute for Migration and Ethnic Studies, Zagreb, Croatia

Marija Jovanovié, Full professor, Faculty of Philosophy, Department of Pedagogy,
University of Nis, Serbia, Head of Department of Pedagogy

Marija Markovi¢, Associate professor, Faculty of Philosophy, Department of Pedagogy,
University of Nis, Serbia

Melike Giinbey, Assistant professor, Faculty of Education, Giresun University, Turkiye

Milica Risti¢, Associate professor, Pedagogical Faculty in Vranje, University of Ni§,
Serbia

Mirjana Stakié, Full professor, Faculty of Education in Uzice, University of Kragujevac,
Serbia

Miroslav Terziyski, Assistant professor, Faculty of Education, South-West University
,.Neofit Rilski*“ Blagoevgrad, Bulgaria

Nenad Milinkovi¢, Assistant professor, Faculty of Education in Uzice, University of
Kragujevac, Serbia

Oktay Kizkapan, Associate professor, Faculty of Education, Department of Educationsl|
Sciences, Nevsehir Haci Bektas Veli University, Turkiye

Petar Miti¢, Associate professor, Faculty of Sport and Physical Education, University of
Nis, Serbia

Sanja Andelkovié, Assistant professor, Pedagogical Faculty in Vranje, University of Nis,
Serbia

Seyhmus Aydogdu, Associate professor, Faculty of Education, Department of Computer
Education and Instructional Technologies, Nevsehir Hact Bektas Veli University,
Turkiye, Vice Dean

Sinisa Kusi¢, Associate professor, Faculty of Humanities and Social Sciences, Department
of Pedagogy, University of Rijeka, Croatia

SiniSa Stojanovié¢, Full professor, Pedagogical Faculty in Vranje, University of Ni§,
Serbia, Vice Dean for Academic Affairs

Srboljub Pordevié, Full professor, Pedagogical Faculty in Vranje, University of Nis,
Serbia

Sofija Vrcelj, Full professor, Faculty of Humanities and Social Sciences, University of
Rijeka, Croatia, Head of Department for Systematic Pedagogy

Tamara Draganova, Assistant professor, Faculty of Education, ,,St. Cyril and St.
Methodius”, University of Veliko Tarnovo, Bulgaria

Tatjana Milosavljevi¢c DPukié, Associate professor, Pedagogical Faculty in Vranje,

University of Ni§, Serbia



International Programme Committee

Nela Malinovi¢-Jovanovi¢, Chairman, Pedagogical Faculty in Vranje, University of Nis,
Serbia

Milica Risti¢, Co Chairman, Pedagogical Faculty in Vranje, University of Nis, Serbia
Dragana Stanojevi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Sinisa Stojanovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Blagica Zlatkovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Buba Stojanovié, Pedagogical Faculty in Vranje, University of Nis, Serbia

Danijela Zdravkovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Srboljub Dordevi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Aleksandra Andelkovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Biljana Novkovi¢ Cvetkovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Tatjana Milosavljevi¢ Duki¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Miljana Mladenovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Semih Aktekin, Nevsehir Haci Bektas Veli University, Tiirkiye

Muhammet Sevki Aydin, Faculty of Education, Nevsehir Hacit Bektas Veli University,
Tarkiye

Davut Saritas, Faculty of Education, Nevsehir Haci Bektas Veli University, Tiirkiye
Seyhmus Aydogdu, Faculty of Education, Nevsehir Haci Bektas Veli University, Tiirkiye
Baris Ericok, Faculty of Education, Nevsehir Haci Bektas Veli University, Tiirkiye
Basak Coskun, Nevsehir Hact Bektas Veli University, Tiirkiye

Akeem Tunde Nafiu, Department of Business Administration, Prince Abubakar Audu
University, Nigeria

Domna Mika Kakana, Faculty of Education, Aristotle University of Thessaloniki,
Greece

Dimitris Zachos, Faculty of Education, Aristotle University of Thessaloniki, Greece
Maria Papandreou, Faculty of Education, Aristotle University of Thessaloniki, Greece
Christos Tourtouras, Faculty of Education, Aristotle University of Thessaloniki, Greece

Georgios Malandrakis, Faculty of Education, Aristotle University of Thessaloniki,
Greece

Mariana Garmidolova, Faculty of Education, University of Veliko Tarnovo "St. St. Cyril
and Methodius", Bulgaria



Daniela Yordanova, Faculty of Education, University of Veliko Tarnovo "St. St. Cyril
and Methodius", Bulgaria

Rositsa Dimkova, Faculty of Education, University of Veliko Tarnovo "St. St. Cyril and
Methodius", Bulgaria

Tamara Draganova, Faculty of Education, University of Veliko Tarnovo "St. St. Cyril
and Methodius", Bulgaria

Mara Coti¢, Faculty of Education, University of Primorska, Slovenia
Darjo Felda, Faculty of Education, University of Primorska, Slovenia

Emil Sulejmani, Faculty of Pedagogy St. Kliment Ohridski, Ss. Cyril and Methodius
University in Skopje, North Macedonia

Maja Raunik Kirkov, Faculty of Pedagogy St. Kliment Ohridski, Ss. Cyril and Methodius
University in Skopje, North Macedonia

Lulzim Ademi, Faculty of Pedagogy St. Kliment Ohridski, Ss. Cyril and Methodius
University in Skopje, North Macedonia

Vesna Makasevska, Faculty of Pedagogy St. Kliment Ohridski, Ss. Cyril and Methodius
University in Skopje, North Macedonia

Dragana Jovanovi¢, Faculty of Philosophy, University of Nis, Serbia

Marija Jovanovié, Faculty of Philosophy, University of Nis, Serbia

Jelena Petrovi¢, Faculty of Philosophy, University of Nis, Serbia

Sanja Maric¢i¢, Faculty of Education in Uzice, University of Kragujevac, Serbia
Nenad Vulovi¢, Faculty of Education in Jagodina, University of Kragujevac, Serbia

Branislav Randelovié, Teacher Education Faculty in Leposavié¢, University of Pristina-
Kosovska Mitrovica, Serbia

Biljana Stojanovi¢, Faculty of Education in Jagodina, University of Kragujevac, Serbia

Bojan Lazi¢, Faculty of Education, University of Novi Sad, Serbia



Organizing committee

Dragana Stankovi¢, Chairmen, Pedagogical Faculty in Vranje, University of Nis, Serbia
Lidija Tasi¢, Co Chairmen, Pedagogical Faculty in Vranje, University of Nis, Serbia
Vladimir Momgilovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Darko Stojanovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Milica Aleksié, Pedagogical Faculty in Vranje, University of Nis, Serbia

Vesna Zdravkovié, Pedagogical Faculty in Vranje, University of Nis, Serbia
Ana Spasi¢ Stosi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Ivana Tasi¢ Miti¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Vladislav Krsti¢ Pedagogical Faculty in Vranje, University of Nis, Serbia
Aleksandar Spasi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Slobodan Markovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Sanja Andelkovié, Pedagogical Faculty in Vranje, University of Nis, Serbia
Marko Stankovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Nebojsa Nikoli¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Marija Tasié, Pedagogical Faculty in Vranje, University of Nis, Serbia
Aleksandra Milanovié, Pedagogical Faculty in Vranje, University of Nis, Serbia
Marija Nesi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Mirjana Doki¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Marija Dejkovi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia
Andela Proti¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Jovana Arsi¢, Pedagogical Faculty in Vranje, University of Nis, Serbia

Jelena Jovanovi¢ Kosti¢, Pedagogical Faculty in Vranje, University of Nis, Serbia






Foreword

The Proceedings were prepared following the 1st International Scientific Conference
on Teaching, Learning and Teacher Education (TLTE) organized by the Pedagogical
Faculty in Vranje, University of Nis, Serbia, in collaboration with the Faculty of Education,
Nevsehir Hact Bektas Veli University, Turkey, the Faculty of Education, Aristotle’s
University of Thessaloniki, Greece, and the Faculty of Education, University of Primorska,
Slovenia, held in Vranje, November 17-18, 2023.

The main theme of the conference was Quality of Teaching and Learning (QTL) —
Reality and Possibilities. Why this topic? The quality of education is relative, based on
values, beliefs and interests and depends on the values that are important to society at a
given time, as well as on the concepts of learning, teaching, instruction and education.
Definitions of the quality of education change over time, so quality assurance is a process
that is always current. It is crucial to the development of society as a whole, and education
systems have changed fundamentally in recent years due to various events around the
world. The coronavirus pandemic has changed almost every aspect of education. It was not
just the shift from the classroom to the computer screen. It challenged fundamental ideas
about teaching, learning, attendance, exams, funding, the role of technology, the human
connections that hold it all together, and so on. A year on, a rethink is underway and there
is a growing sense that some changes could be permanent. With this in mind, we felt that
looking at various current issues related to the reality and possibilities of improving the
quality of teaching and learning will help to clarify various issues in this area and overcome
them in the future.

The conference brought together academics from 10 countries and 31 universities and
scientific research institutions to raise awareness of the various global challenges related
to the following topics: Assuring and enchancing the QTL, Leadership for QTL, the linkage
between QTL and curriculum design, Teaching for learning, QTL — students at the heart of
education, QTL in the changing social context, a good teacher and learning processes,
modern technologies in the function of improving QTL and the other topics related to the
theme of the conference. In this context, participants had the opportunity to learn about the
experiences of different countries on each of these topics, which enabled them to look at
these issues from different perspectives.

By looking at these issues of permanent importance from the perspective of those
involved in the teaching process, some possible answers to questions related to the
problems of teachers, students and vulnerable groups were provided.

Accordingly, participants addressed issues related to teachers and their professional
development, their views on distance education and the creation of competency profiles for
teachers. Issues faced by members of vulnerable groups included: issues related to ethnic
minority students and teachers and their attitudes, women's careers and the challenges they
face, LGBTQ+ studies, domestic violence, student diversity, etc. In the context of teaching
and learning, various topics related to digital textbooks, picture books for children, math
competitions, urban landscapes as teaching tools, microteaching, sustainable development



goals and cognitive models were addressed. The “guided" method, interactive teaching,
hybrid learning, phraseology in effective learning were discussed.

In the area of modern technologies, the quality of distance learning during the Covid
19 pandemic, the use of artificial intelligence in teaching, e-mentoring, the barriers to the
use of EDTECH as well as the impact of the use of video games in teaching, the use of
digital devices in university education, teaching, educational computer software were
examined. The attitudes, quality and competencies of future educators and teachers, the
developmental and educational model of supervision and ethics in physical education were
also examined.

By examining key aspects of educational quality, such as leadership, innovation in
teaching, the relationship between teaching quality and curriculum design, the participants
identified opportunities to improve educational practice. Particular attention was given to
the application of modern technologies to improve the quality of learning, as well as the
challenges faced by different social groups, including ethnic minorities, women, the
LGBTQ+ community and people with special needs.

The conference highlighted the commitment of researchers, teachers and experts from
different countries to improving the educational system. The exchange of ideas and
experiences provided participants with diverse perspectives on the quality of teaching and
learning, taking into account different issues and challenges.

As the global market for knowledge and education evolves, the academic community
must constantly look for ways to improve and adapt the quality of teaching and learning to
meet societal demands. The contributions presented at the conference aim to address these
challenges, expand collective knowledge and build a robust professional network.

Through an interdisciplinary approach, the conference provided a platform to shed light
on the complexity of educational processes and pave the way for new perspectives and
solutions. The event emphasized that improving the quality of education is a dynamic
process that requires continuous adaptation to social, technological and educational trends.
This conference played a key role in promoting dialog and joint research and made a
valuable contribution to the development of the education sector.

Finally, we would like to thank all the authors, co-authors, reviewers, organizers and
participants who made this conference a resounding success. May these articles continue
to inspire, educate and drive progress in the fields.

Nela Malinovi¢-Jovanovi¢, PhD
Chairmen of the International Programme Committee

Milica Risti¢, PhD
Co Chairmen of the International Programme Committee

Pedagogical Faculty in Vranje, University of Nis, Serbia
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Branislav Randelovi¢?, Elizabeta Karali¢?, Danijela Duki¢?
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Abstract. The subject of this research is to analyse of the current evaluation framework
of the pre-university education system in the Republic of Serbia. The paper aims to review
the results of the external evaluation of the quality of school work in the 2019/2020 school
year, with a special reference to the quality of students educational achievements. The
quality of students' educational achievements is assessed, based on the results of the final
exam, national and international tests, and other qualitative indicators. After the first
cycle of external evaluation, the standards were revised and the existing methodology
was improved. An overview of the new quality elements was given. The research sample
consists of 131 primary schools. The content analysis method (Regulation on quality
standards of the institution's work, 2018) and descriptive statistics were applied. Since
the quality of students' educational achievements is measured by external testing, an
integral part of the work is also an overview of the national and international research
in which students have participated since 2019. The results of the external evaluation
show that schools need the most support in achieving quality teaching and in providing
conditions to improve the educational achievements of students. The only external exam
that is conducted once a year for the entire population of eighth-grade students is final
exam for the end of primary education. In order to ensure the quality of education, the
continuous implementation of international research is necessary. Students from Serbia
participate in international research (PISA, PIRLS, TIMSS, ICCS, ICILS). The guidelines
for the future evaluation framework of the education system were proposed based on the
experience from the previous period and the goals of the Strategy for the Development
of Education and Training in the Republic of Serbia until 2030.

Keywords: external evaluation, educational achievements of students, final exam,
international research

Received February 14, 2024/Accepted March 24, 2024

Corresponding author: Branislav Randelovi¢

Faculty of Teachers Education, University of Pristina - K. Mitrovica, Leposavi¢, Nemanjina bb. 38 218
Leposavi¢, Serbia

Phone: + 381 28 84 164 « E-mail: branislav.randjelovic@pr.ac.rs



mailto:branislav.randjelovic@pr.ac.rs

2 B. RANDELOVIC, E. KARALIC, D. BUKIC

1. INTRODUCTION

Since its establishment in 2004, the Institute for Educaton Quality and Evaluation
(IEQE) has institutionalized the evaluation of education quality in the Republic of Serbia.
Within its scope of work, IEQE deals with pre-university education (pre-school
institutions, primary and secondary schools). The evaluation of the pre-university
education system is based on the need to monitor and continuously improve the work of
educational institutions following rapid economic and social changes. The evaluation
process consists of two parts: self-evaluation and external evaluation. Self-evaluation is an
internal control, a procedure that leads to strengthening the school and improving quality
"from within". External evaluation is a type of external supervision, which is carried out
within defined areas of quality, based on standards, indicators, and norms that are precisly
measurable with reliability. Chronologically, our educational system first introduced
standards for student educational achievements, then standards for the quality of
institutions, standards of competence for teachers, educators, professional associates,
directors, and their professional development.

External evaluation of educational institutions has been widely used in Europe since
the early 2000s as an effective approach to quality assurance (Eurydice, 2015, p. 7). As
part of the international project "Monitoring the quality of school work™ , a new Law on
the Basics of the Education and Training System ("Official Gazette of the RS™, no. 72/09),
introduced innovations into the education system aimed at achieving a high-quality and
efficient education system, which foresees measures related to the improvement of overall
quality of teaching and school life. Thus, since 2009, ensuring the quality of the work of
institutions has been regulated by the Law on the Basics of the Education System ("Official
Gazette of the RS", no. 72/09, 52/15, 5/13, 88/2017, 27/2018 - other law, 10/2019, 27/2018
— other laws, 6/2020, 129/2021, 92/2023). The external evaluation was implemented by
employees of Minstry of Education (MoE). Their work is based on a large amount of
information collected from numerous school documents and based on observations of
teaching and school life. The external evaluation consists of three basic steps: analysing,
visiting the educational institution and reporting.

An important area of external evaluation and self-evaluation is student progress towards
educational goals defined by educational standards. Student achievement standards are
norms based on which the educational achievements of students are evaluated at the end of
a certain educational cycle. They are structured as information about functionally
integrated knowledge, skills, and attitudes, in the cognitive and affective domains, at three
levels of educational achievement: basic, intermediate, and advanced level. The current
achievement standards for the end of the first and the end of the second cycle of compulsory
education were adopted in 2010, the standards for the general education subjects at
secondary education in 2013. Due to scientific and social changes, it is necessary to revise
the standards periodically. The IEQE has prepared a proposal for standards of achievement
at the end of primary and lower secondary schools, which are aimed at the development of
key competencies, life-long learning, and development of functional literacy. On the basis
of the educational standards, national tests are conducted, the final exam at the end of
primary education (,,small matura®) and future exam at the end of secondary education
("big matura™). The results of the external national and international examinations are the
basis for redefinition of the concept of quality of education. The final exam at the end of
compulsory education is currently the only external examination conducted in Serbia,
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conducted once a year for the entire population of eighth-grade students.” (Karali¢ et al.
2020. p. 298.).

The educational standards are also the basis for the implementation of initial testing.
The initial assessment of students is done at the beginning of the school year, in order to
assess the previous achievements of the students, within a certain subject or area. The
results of the initial assessment are used to direct teaching and learning, plan teachers’ work
and monitor student progress. Standardized initial tests contribute to the teachers diagnostic
assessment quality and provide a good basis for differentiative responses to the individual
student needs.

2. ANALYSIS AND RESEARCH

2.1. External evaluation and educational achievements of student

The self-evaluation process is not in the scope of this research, but the process of
external evaluation of educational institutions is. External evaluation was introduced into
the education system of the Republic of Serbia in 2012. The first evaluation cycle was
implemented in the period 2012-2018. After the first evaluation cycle, the quality standards
of the institutions and the evaluation methodology were revised in 2019 (Rulebook on the
quality standards of the institution's work ("Official Gazette of the RS - Education Gazette",
No. 14/2018).

The new evaluation quality framework for primary and secondary schools includes
six* areas of quality:

= Programming, planning, and reporting,

= Teaching and learning,

= Student achievements,

= Student support,

= Ethos, and

= Organization of schoolwork and human and material resource management.

The number of standards has been reduced (24), some standards have been redefined,
and others have been replaced by completely new statements. The indicators have been
redefined and reduced in order to be more precise and measurable. The total number of
indicators is now 124, while in the previous rulebook, there were 158 indicators. (Karali¢
et al. 2020. p. 297). The evaluation process is regulated by the Rulebook on the evaluation
of the quality of the institution's work ("Official Gazette of the RS, no. 10/2019”). The
evaluation is implemented by external evaluators, employees of the Regional departments
(RD) of the Ministry of Education (MoE) and employees of the IEQE. During the
evaluation process, their role is to determine the extent to which each of the indicators is
present.

The evaluator's activities include analyzing school documents, the school development
plan, the timetable, and the self-evaluation process. It also includes conversation with
principal and school administration, teachers, students, and parents, attendance at classes
and other activities, observation of school processes, and analysis of student
documentation. During this procedure, the level of achievement for each standard is

! Framework for preschool institutions includes four areas of quality, but it is not of interest of this research
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determined. Levels 1 and 2 indicate an unachieved standard, while levels 3 and 4 indicate
an accomplished standard. Typically, the evaluation teams triangulate their findings by
observing the required number of classes, analyzing the school’s documentation,
interviewing key actors in the institution, and observing other school activities during their
stay at the school. The overall quality of the institution's work can be rated 1, 2, 3 or 4, with
4 being the highest rating. The ratings are based on two criteria. The first criterion is the
percentage of achieved standards that are key for evaluation (key and selected), and the
second criterion is the total percentage of achieved standards concerning all standards.

2.2. Final exam at the end of primary school

Since the indicators for the standard of our interest in this research are dealing with
the results of the final exam, we will refer to the structure of the final exam.

The final exam at the end of primary education has the function of certifying the
knowledge, skills, and competencies acquired during primary education. It also examines
the level of achievement of the standards. The final exam is taken by all students who have
completed the eighth grade of primary education, and by adults who wish to acquire
primary education level, in accordance with the law that regulates adult education. The
final exam is compulsory and if the student does not take the exam, he or she cannot receive
a certificate of completion of basic education (primary education). In addition to the
certification exam, the exam also has a selection function, as the students’ results affect the
selection for enrollment in secondary schools.

The final exam is the only external exam in the system that includes the eighth-grade
student population. The data obtained after the enrollment of students enables the
implementation of evaluative functions by providing insight into the educational
achievements of students and represents the basis for proposing comprehensive measures
to improve the educational system. The content of the final exam is determined by the
Program of the final exam, adopted by MoE. From 2011, the content of this exam was
changed in terms of the number of teaching subjects and the number of unknown items in
the tests. In the first three years, students took an exam consisting of two tests with “known”
items from published textbooks. Since 2014, students have an exam consisted of three
knowledge tests: Serbian (i.e., mother language), mathematics, and a combined test (items
from biology, history, geography, physics, and chemistry). The items were “unknown”.

From 2023, instead of a third, combined test, students select one of five subjects and
take a third test from this chosen science (biology, geography, history, physics, and
chemistry). The principles of development and gradualism were therefore taken into
account when the final exam was introduced into the education system. A student can
achieve a maximum of 14 points on language test, 14 points on math test, and 12 points on
science test. Based on general success, a student can achieve a maximum of 60 points. The
maximum number of points a student can achieve based on general success and success on
the final exam is 100 points. The exam results are displayed according to their three
functions and are used at several levels: individual (student), school, municipality, district,
region (RD as organizational units of the MoE) and at national level. The MoE organizes
the preparation of all participants for the final exam (except eighth-grade students),
organizes and conducts the final exam, and the tests are prepared by the IEQE, through
special procedure.
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2.3. Research and results

In this research, we analyze the results of school evaluation in the evaluation cycle that
started in the 2019/2020 school year, in primary schools. During 2019/20 school year, 131
elementary schools from 16 school administrations were evaluated. The average grade of
the general quality of the work of these schools, in this group of evaluated institutions, is
2.6.

In this research, the quality of educational achievements of students are evaluated
based on two standards (standards 3.1 and 3.2) and 15 indicators (see Table 1).

Table 1 Area of quality educational achievements among students

3.1. The results of the students on the final exam show the achievement of the achievement standards
of the teaching subjects, i.e. the achievement of the set individual learning goals. Note: This standard
is only applicable to elementary schools. Upon adoption of the high school graduation and final exam
program, a special standard 3.1 will be adopted for this level of education.

3.1.1. The results of students on the final exam in Serbian/mother tongue and mathematics are
at or above the level of the national average.

3.1.2. At least 80% of students achieve the basic level of the achievement standards on tests in
Serbian/native language and mathematics.

3.1.3. At least 50% of students reach the intermediate level of achievement standards on tests in
Serbian/native language and mathematics.

3.1.4. At least 20% of students achieve an advanced level of achievement standards on tests in
Serbian/native language and mathematics.

3.1.5. The students' results on the combined test are at or above the level of the national average.

3.1.6. Students who receive additional educational support achieve the expected results on the
final exam in terms of individual learning goals/outcomes.

3.1.7. The average achievements of the class on Serbian/mother tongue and mathematics tests
are uniform.
3.2. The school continuously contributes to better educational achievements of students.

3.2.1. The results of monitoring educational achievements are used for the further development
of students.

3.2.2. Students who need additional educational support achieve the following individual
learning goals/adapted educational standards.

3.2.3. Students are included in supplementary classes according to their needs.

3.2.4. Students who attend remedial classes show progress in learning.

3.2.5. Students who attend extra work classes make progress in line with program goals and
individual needs.

3.2.6. The school implements a quality program of student preparation for the final exam.

3.2.7. The results of initial and annual tests and knowledge checks are used in the
individualization of learning support.

3.2.8. The results of national and international tests are used functionally to improve teaching
and learning.

For the purpose of assessment of standards in quality educational achievements of
students, we use the results of the final exam, the results of students attending
supplementary classes and students studying according to the individual educational plan
(IEP), as well as other quantitative and qualitative indicators of the educational progress of
students in school are used. The level of achievement of the standards in the field of
educational achievements of students is shown in Chart 1.
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Chart 1 Achievements of standards 3.1 and 3.2

Dark green color indicates achievement level 4, light green color for achievement level
3, light red color for achievement level 2 and red color for achievement level 1. In Chart 1,
standard 3.2 was achieved at the level of grade 3 in more than half of the evaluated schools,
while standard 3.1. achieved grade 3 in only 23.7% of schools. When interpreting the
realization of standard 3.1. we should bear in mind that the standard is assessed only based
on quantitative data from the school report from the final exam. Only 9.9% of evaluated
schools achieve standard 3.2. at the highest level, which means that every tenth primary
school fully contributes to better educational achievements of students. The findings
further indicate that for better teaching, it is necessary to empower teachers for
differentiation and individualization of teaching, setting clear and precise criteria for
evaluation and assessment of students following the general achievement standards for the
end of primary school and the outcomes of teaching subjects.

When it comes to the educational achievements of students, there are still many
challenges ahead for the evaluated schools. It has been estimated that there is a visible
contribution of schools to the educational progress of students, but, on the other hand,
educational performance, as measured by success in the final exam, is not sufficiently
visible in most elementary schools. When interpreting this result, it should be borne in
mind that, unlike all other standards, achievement of the standard for final exam results is
generally assessed using numerical indicators. These are norms that are set at several levels
which are observed cumulatively, and which are achieved by a small number of schools.
In addition, this is the only standard that is evaluated based on quantitative indicators,
which is why subjectivity in the evaluation is reduced to the smallest possible extent.

3. NATIONAL EXAMINATIONS AND INTERNATIONAL ASSESSMENTS

In the analysis of the educational achievements of students, special attention is
required for the analysis of indicator 3.2.8. The results of national and international tests
should be used functionally, in order to improve teaching and learning. National testing is
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a survey that provides valid and reliable information about the acquired knowledge and
skills of students in a certain grade during schooling. National testing also determines
various factors that influence the educational achievements of students. Thus, in addition
to the corresponding test that are solved by the students, the instruments of the national
testing are also contextual questionnaires filled in by teachers, principals, parents, and
students. Based on the insight into the average achievements at the national level, the
school can monitor the progress of its students and take the necessary measures that are
possible at school level to improve the educational process.

National examinations in Serbia are conducted periodically on a representative sample
of a certain educational age in several subjects. National testing in Serbia was conducted
for the first time in 2004, and the testing included 3rd-grade elementary school students.
National testing of 4th-grade elementary school students was conducted in 2006. The
national survey of educational achievements for students in the 7th grade of primary school
and students in the 3rd grade of secondary school was conducted in 2018. Student
achievements on national tests should influence the curriculum, teaching methods, student
evaluation, school self-evaluation, and teacher professional development. The results of
the national tests indicate that teaching process should be modern, functional, vitally and
socially relevant. (Karali¢ et al. 2020. p. 298)

The results of the national tests are informative for the entire school system, teachers,
classes, and individual students. Two forms of national testing of student achievement
differ in terms of the number of students tested and the number of subjects from which
testing is carried out. A more comprehensive way is to monitor the achievements of all
students, each year, in one or more classes in all subjects. Another possibility is to
determine the achievements of students who are a representative sample of students of a
certain educational age, in several subjects. Based on this research, data are obtained on
the acquired knowledge and skills of students at a certain educational age. The IEQE has
developed a proposal for a new Rulebook on National Testing, which would include regular
testing in the 3rd and 7th grades of elementary school and in the 3rd grade of high school.
The ultimate goal of national research is to collect relevant, valid, and reliable data on
existing educational practices, gaining insight into the real achievements of students and
the factors that influence them to improve the education system.

In addition to national examinations, international assessments are a very important
source of data on student achievement. The most well-known international comparative
studies are

=  PISA (Program for International Student Assessment),

= TIMSS (Trends in International Mathematics and Science Study), and

= PIRLS (Progress in International Reading Literacy Study).

In addition to the above, Serbia also participates in last cycles of the

= |CILS (International Computer and Information Literacy Study),

= |CCS (International Civic and Citizenship Education Study), and

=  TALIS (Teaching and Learning International Survey).

International educational research, in which the Republic of Serbia participates, aims
to identify aspects related to student achievement and to compare student achievement with
international standards in order to ensure that our students acquire the competencies
necessary for daily and professional life in modern society. The results of international
research can also be considered in terms of their impact on society. The biggest echo in our
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environment is the publication of the results of the PISA survey. Many studies have
confirmed that student achievement in the PISA study is related to later academic success
and success in the labor market. Namely, students who had better achievement on the PISA
tests are later more successful in the academic domain as well as in the labor market (PISA
2018 National report, 2019, p.23)

International assessments are comparative, and they allow us to compare the
achievements of students, as well as the consequences of the implementation of educational
policies between two cycles of testing. The results of national examinations/tests should be
in the function of supporting students who do not progress following their capacities, as
well as in the function of evaluating teaching and learning programs and serve to assess the
state and progress of education in Serbia. Schools should use all these results to improve
their development plan, school program, student support plan, professional development
plan, and teacher advancement.

One of the functional ways to apply the results of national testing and international
assessments of student achievements is the implementation of internal testing, after
providing support to students. IEQE has created and conducted several training cycles for
teachers dealing with the development of knowledge tests and the improvement of the
process of evaluating student achievements. During 2024, IEQE will continue the three-
year cycle of the training "Development of knowledge tests and application in
differentiating learning and teaching", which is accredited and free of charge. Based on the
results of national tests and international assessments, the teacher can structure the material
and formulate the level of achievement on the structured material and educational
standards. Acknowledging the characteristics of a good assignment, which are clear
instructions, specific requirements, reviewed assignments, and precise scoring, the teacher
should combine tasks to test different levels of achievement in the initial testing. In this
way, the tests serve to diagnose individual results and guide student progress.

Another way to utilize the results of national and international tests is to develop a
strategy for answering test items. The skill of solving open-ended and closed-ended
problems is very important for students. In addition to the fact that the student needs to
understand the question/instruction in the task to be able to answer, he also needs to master
basic answering strategies. The basic rules for students are to first solve tasks for which
they assume they know the solution procedure or the answer, and only then the remaining
tasks; after solving all the tasks, to return to the beginning of the notebook and check the
accuracy of their answers and solutions.

The third way of applying the results of national and international research is the
participation of teachers in professional development, in training aimed at the development
of reading, mathematical, scientific literacy, and functional knowledge of students. One of
the findings of the National Report on the results of the reading literacy research PIRLS
2021 showed that it is necessary to intensify training in the field of functional literacy, as
well as encourage the development and application of reading strategies among students
when working with literary and informational texts in print and digital form. Since our
fourth-grade students have better achievements in reading for literary experience,
compared to reading for finding and using information, it is necessary to improve the
teaching and learning program and change the content and quality of teaching in the first
cycle of elementary school.

The fourth possibility for applying the results of national and international research is
the use of data from contextual questionnaires. For example, PIRLS 2021 also collected
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extensive data on contexts for teaching and learning to read through questionnaires for
students, questionnaires for their parents, questionnaires for teachers and questionnaires
for school principals. Data on the student's home and school context, on the characteristics
of the student as an individual, and the national context show that a positive attitude of
parents/guardians toward reading is directly related to higher student achievement, which
indicates the need to promote reading at the level of society. Promotion of reading is
possible at the school and local community level. In addition to the PIRLS research, other
important studies have shown that a higher degree of school safety is associated with higher
student achievement. To protect and ensure the safety of students, most schools organize
students on duty, video surveillance, or special security at the entrance to the school
building.

The proposed activities for the functional use of the results of national and
international assessments are just one segment of many possibilities for the use of data.
The recommendations and guidelines are aimed at educational institutions that participate
in national and international tests, as well as external evaluators who assess the quality of
the institutions' work.

4, CONCLUSION

The quality assurance system in the Republic of Serbia is based on the principle of
fostering a culture that strives for continuous improvement of the quality of teaching and
learning. The current framework for the evaluation of educational institutions is realized
through external evaluation and self-evaluation. External evaluation provides institutions
with feedback on strengths, weaknesses and opportunities. The resulting assessment helps
schools to review their working methods and provides them with information on areas for
action. The information from the external evaluation process is also important for decision-
makers and enables the public to gain an insight into the state of the institution, the
educational system or individual areas or institutions.
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Chart 2 Quality control framework of the educational system
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Within the area of quality educational achievements of students, the indicators refer to
the results of the final exam and the school's contribution to better student achievements.
From the 2019/2020 school year introduced a series of novelties in the process of
conducting the final exam, in the sense that a system of implementation of the final exam
was established, which was digitized in all processes related to the preparation, review, and
processing of tests. In this way, objectivity is ensured, the influence of the human factor is
reduced, and thus the omission. As the results of the final exam have a certification,
selection, and evaluation function, the tests themselves are high-risk tests. The results of
the final exam point to unequal conditions for learning and advancement, which is certainly
one of the key factors in the low achievement of students in certain districts. The continued
implementation of educational standards and outcomes would contribute to mitigate the
differences in the achievements of students taught under different conditions. At the same
time, standards and outcomes allow for a more objective and reliable assessment of student
progress and represent an important mechanism for ensuring the quality of assessment. One
of the significant factors in student achievement is the socioeconomic status of the family,
which indicates that the school's role in reducing inequality and providing equal education
for all students should be strengthened.

In the schematic representation of the proposed framework for quality control of the
educational system of the Republic of Serbia in pre-university education (Chart 2),
external, national, and international research is visible on the timeline.

The determination of effective measures in the process of improving the education
system is based on valid and reliable data obtained because of exact measurements and
systematic monitoring of the educational achievements of students, the attitudes of teachers
and directors, and statistical indicators of the social and economic environment of
participants in the educational process. External tests (final exams), national tests, and
international assessments provide reliable data that can be relied upon to further directions
of improving the quality of education. The future "big matura”, which should be introduced
in 2026 will be one powerful tool and a good way to complete the process of ensuring the
quality of pre-university education.

Acknowledgement: This paper is supported by the Ministry of science and technological
development through the scientific projects 111-47003 and TR-32012 and by Ministry of Education
through the IEQE internal project project 3.2. International assesments (IEQE)..
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PUT KA BOLJEM KVALITETU OBRAZOVANJA

Apstrakt

Predmet ovog istrazivanja je analiza postojeceg okvira evaluacije sistema preduniverzitetskog
obrazovanja Republike Srbije (predskolskog, osnovnoskolskog, srednjoskolskog). Rad ima za cilj da
sagleda rezultate eksternog vrednovanja kvaliteta rada Skola u Skolskoj 2019/2020. godini, sa
posebnim osvrtom na kvalitet obrazovnih postignuca ucenika. Kvalitet obrazovnih postignuca
ucenika ocenjuje se na osnovu rezultata zavrsnog ispita, nacionalnih i medunarodnih testova i drugih
kvalitativnih pokazatelja. Nakon prvog ciklusa eksterne evaluacije, standardi su revidirani i
postojeca metodologija je poboljsana. Dat je pregled novih elemenata kvaliteta. Uzorak istraZivanja
¢ini 131 osnovna Skola. Primenjena je metoda analize sadrzaja (Uredba o standardima kvaliteta
rada ustanove, 2018) i deskriptivne statistike. Buduci da se kvalitet obrazovnih postignuca ucenika
meri eksternim testiranjem, sastavni deo rada je i pregled domacih i medunarodnih istraZivanja u
kojima su ucenici ucestvovali od 2019. godine. Rezultati eksternog vrednovanja pokazuju da je
Skolama najpotrebnija podrska u ostvarivanju kvalitetne nastave i u obezbedivanju uslova za
unapredenje obrazovnih postignuéa ucenika. Jedini eksterni ispit koji se sprovodi jednom godisnje
za celokupnu populaciju ucenika osmog razreda je zavrsni ispit na kraju osnovnog obrazovanja. Da
bi se obezbedio kvalitet obrazovanja, neophodna je i kontinuirana primena medunarodnih
istrazivanja. UCenici iz Srbije ulestvuju u medunarodnim istraZivanjima (PISA, PIRLS, TIMSS,
ICCS, ICILS). Smernice za buduci okvir evaluacije obrazovnog sistema predloZene su na osnovu
iskustva iz prethodnog perioda i ciljeva Strategije razvoja obrazovanja i obuke u Republici Srbiji do
2030. godine.

Kljuéne reci: spoljasnje vrednovanje, obrazovna postignuéa ucenika, zavrsni ispit, medunarodna
istrazivanja
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Abstract. The development of digital media has led both to the digitalization of education
and to an increased interest in an e-textbook, as one of the contemporary teaching
resources. A digital mathematics textbook represents a special form of integration of
teaching content into a multimedia environment, which provides multiple interaction and
multimediality well suited to the characteristics of students in lower grades of primary
school. Considering the importance of e-textbooks, our idea in this paper was to analyze
primary school teachers’ opinion as regards the use of a digital textbook in mathematics
instruction in lower grades of primary school, with the aim of investigating the extent to
which they use it in mathematics instruction, as well as what they view as the advantages
and disadvantages of its use. The results show that primary school teachers are of the
opinion that digital textbooks contribute to the quality of both the instruction and
students’ knowledge, though, on the other hand, that they use it sporadically in
mathematics instruction. In addition, primary school teachers view multimediality and
interactivity of e-textbooks as their key advantages, whereas a reduction in direct
communication between students and teachers, as well as the limited application of e-
textbooks are viewed as their main disadvantages.

Keywords: digital textbook, mathematics, mathematics instruction, primary school
student, primary school teacher

1. INTRODUCTION

The development of digital media and their role in a changing social context, due to the
global health crisis, have attracted increasing interest from researchers and practitioners in
digital textbooks. Although this textbook format has long been the focus of research, it is
still considered “a new technology” since objective knowledge about almost all of its
aspects, from the concept definition to the opportunities it offers in education, varies across
studies. The limitations affecting successful integration of technology into mathematics
education have been frequently studied and included: the availability of resources,
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professional development, the time needed for familiarization with new resources, as well
as teachers’ attitudes about the ways learning is related to the availability of technology
(Utterberg, Lundin, & Lindstrém, 2017). For this reason, it can be said that the
implementation of a digital textbook in the education is a very delicate process, based on
the interaction among the learning environment, the technology and the users.

The need for a wider use of digital textbooks in education arises from the opinion that
digital textbooks, due to their non-linear structure, facilitate differentiated instruction in
terms of the adjustment of the level of difficulty of educational content and provide students
with automated feedback. Digital textbooks also help teachers gain a better insight into
their students’ achievements, thus providing a variety of learning environments for
students.

Considering the various definitions of a digital textbook that exist in the literature, three
stages in its development and three corresponding approaches to its definition can be found:

1. adigital textbook as an electronic version of a printed book (Lynch, 2001;
Hillesund, 2001);

2. adigital textbook as the content of a published textbook that is available in an
electronic format (McKnight & Dearnley, 2003; Cox & Mohammed, 2001), and

3. adigital textbook as a digital object that includes textual and other multimedia
content, as well as multiple functions (Anderson-Inman & Horney, 1999;
Vasilijevi¢ et al., 2011; Vassilou & Rowley, 2008; Kouis & Konstantinou,
2014).

All three definitions point to the concept of a textbook being available in different
formats, all of which play a different role in education. In general, all textbooks are
intended for learning, but only digital textbooks as digital objects imply the book format,
by being organized in a specific way and containing various visual and auditory forms
which serve to better explain the main text. The analysis of the definitions of a digital
textbook which were available in the papers published from 2000 to 2008 (Vassilou &
Rowley 2008) indicated that there were inconsistencies in the existing definitions of a
digital textbook, and that all analyzed definitions were written on the basis of four
perspectives: media, content, devices and delivery. Therefore, in contemporary schools and
in the context of a rapid technological development, the concept of a digital textbook must
be approached from different perspectives and include various forms supported by different
platforms that can be utilized in various learning situations. In addition to knowledge
transfer, the use of a digital textbook in education requires two-way interaction as well as
communication among different participants. It can therefore be concluded that a digital
textbook represents a type of computer software the most prominent characteristics of
which are multimediality and interactivity. For this reason, Zmazek et al. (2014) believe
that these characteristics should have a constructive role in the learning process, as a useful
tool for better presentation of facts, deeper understanding of learning materials and the
promotion of students’ active participation in the education. Flores, Ramos & Escola
(2015) believe that a good quality digital textbook will provide students with more room
for action, thus enabling them to learn more about each topic. It will change the assessment
methods, as it stimulates informal learning, as well as teaching methods since it requires
the pattern that can help students organize and transform information into efficient
knowledge to be used critically in everyday situations.

As far as the importance of introducing digital technologies into mathematics
instruction is concerned, several research studies (PISA, 2006; TIMSS, 2007) showed that
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there were no significant differences in the achievements of those students who had access
to ICT and those who did not. What was found to be significant was that the exposure to
ICT increased students’ motivation and ability to learn autonomously (Lipovec, Senekovié,
& Repolusk, 2014).

Digital textbooks in Serbia are still being developed. However, what awaits us in the
future is a huge step towards digitalization in education. The Law on Textbooks (Zakon o
udZbenicima, 2023) states that the textbook package may also contain the so-called
electronic supplementary materials, thereby making the problem of the gap in knowledge
about almost every aspect of a digital textbook more acute.

2. DIGITAL MATHEMATICS TEXTBOOKS

Textbooks are one of the main sources of knowledge that teachers use in the classroom,
S0 it can be concluded that a textbook is a very important teaching resource which should
be improved, but also a resource which requires a specific approach in education. For this
reason, digital textbooks in mathematics instruction should be regarded not only as new
tools, but also, from a broader perspective, as tools that affect the roles of the teacher, the
student, and the teaching and learning process.

Digital mathematics textbooks differ from printed textbooks primarily in their
multimedia structure, which is an advantage the traditional textbook cannot compensate
for. A dynamic and multimedia structure of the elements which a digital textbook consists
of may be an important advantage in the learning process, thus attracting interest in the use
of this type of resource in mathematics instruction. If the specific characteristics of the
ways children from lower grades of primary school think are taken into consideration, as
well as the fact that there is a significant influence on children’s various senses during the
learning process, the importance of using a digital textbook in education increases. The
importance of a digital textbook also lies in the fact that it can help schools be open to
reality and the world, but it must guide learning, thus making it meaningful, current,
interactive and individualized. A good book is the one that helps schools carry out their
mission by achieving good results and contributes to the proper education of generations
that will be of use to society in the near future (Flores et al., 2015).

Mathematical content has a clearly defined logical structure whose width and depth
depend on the students’ grade and abilities, thus requiring a specific approach. Using a
digital textbook is not a simple process, and to make the most of it, teachers should be
trained in using and creating learning paths that will utilize the full potential of this digital
resource. Changing the learning environment in mathematics instruction leads to a change
in teaching, from the teacher giving instructions to spontaneous mathematical activities
done by students (Lew, 2016). The research conducted by Pozni¢ & Pecjak (2017) shows
that autonomous learning can be far more successful if the teacher gives his/her students
clear instructions as to how to use multimedia and interactive elements of a digital
textbook. In that sense, teachers have a key role in using the textbook resources and
adjusting the ways they are used in mathematics instruction (Lepik, 2015). This way,
teachers shape the teaching approach, already incorporated into a digital textbook as a
model of instruction, so the learning process is determined by the textbook but shaped by
the teacher.
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The analysis of mathematics textbooks and curricula, which was carried out as part of
the Third International Mathematics and Science Study (TIMSS), included almost 50
countries and indicated some important negative aspects of the quality of mathematics
textbooks, but also their significant influence on the learning process. The analysis also
showed that the content of a digital mathematics textbook and the way it is used in
education have a considerable influence on students’ achievements (Robitaille & Travers,
1992). A similar research study (Lipovec, Senekovi¢, & Repolusk, 2014), which included
fourth- and fifth-grade primary school students in Slovenia, showed that there are textbooks
which positively influence students’ mathematics knowledge, but that learning is more
effective if digital materials are combined with traditional methods of instruction, thereby
increasing students’ motivation to learn.

Some of the research studies (Wijaya et al., 2022) dealt with the advantages of a digital
textbook, stating the following as its greatest advantages: learning anytime, anywhere,
multiple interactive functions, education and entertainment value, expanded and virtual
reality, reduction in the expenses of printing books, and interactive knowledge tests. On
the other hand, Lee et al. (2013) warn that the reduction in the expenses related to the
production of printed books (printing, storing and selling) implies the expenses arising
from the use of software, hardware, network infrastructure, maintenance, curriculum
adaptation, as well as teacher training.

As far as digital textbooks are concerned, it must be borne in mind that the digitalization
of the world and its ever-increasing influence on everyday life have resulted in the wide
availability of devices (i.e., smartphones, laptops, desktop computer etc.), so that students
can access a digital book anytime. Learning from a digital textbook also allows students to
look for other information anytime, check their own schoolwork, and make connections
between multiple content types, which is especially important for mathematics instruction.
This way, students become active participants in knowledge construction, thus acquiring
better and more permanent knowledge.

By using a digital textbook, students have the opportunity to learn and entertain
themselves, so there is no pressure or fear from mathematics. Multimedia content attracts
students’ attention, so that the usual problem related to mathematics instruction, i.e.,
monotony or the use of the same teaching method, is resolved. That is, students do not have
to sit and listen to the teacher for hours, but can actively participate and explore the content.
The increased use of a digital textbook in the classroom provides students with a new
experience, so they do not find learning mathematics boring (Figueiredo, Bidarra, &
Bostad, 2016).

A wide variety of approaches, differentiated and individualized instruction enable
potentially gifted students as well as those progressing more slowly to fully demonstrate
their abilities and do their very best to acquire the necessary knowledge. This way, all
students progress at their own pace and are able to identify and resolve any doubt that may
exist in the learning content. Some digital textbooks allow teachers to, while using the same
resources, more easily organize the activities which give a clearer picture of their students’
achievements, either by using premade tests or by preparing tests in a digital format
themselves. This is important both for teachers and their students since it allows students’
self-evaluation in real-time, upon test completion. The research conducted by Weinhandl,
Lavicza & Schallert (2020) shows that instant feedback obtained this way may be of great
help to students in learning the content. This way, students are aware of their own mistakes
and can easily correct them.
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In addition to the numerous advantages a digital textbook offers in mathematics
instruction, some research studies point out certain contradictions in the use of a digital
textbook in mathematics instruction such as: the teacher’s need for coherence and linearity
versus a digital textbook with a wide variety of content types and non-linear paths; the
teacher’s need for a transparent learning process versus a non-transparent use of a digital
textbook; the teacher’s beliefs about the appropriate methods of teaching mathematics
versus the pedagogy incorporated into a digital textbook, as well as the same instructions
for all students versus a digital textbook encouraging the individualized approach to each
student (Utterberg et al., 2019, p. 43). The research conducted by Utterberg Modén (2021)
showed that planning mathematics lessons using a digital textbook is more demanding for
teachers. The teachers believe that such forms of instruction require additional
competences, as well as more resources, especially in terms of the time needed for
preparing and planning lessons.

In addition to these limitations, which refer to the use and implementation of digital
textbooks in mathematics instruction, there are also limitations related to the quality of a
digital textbook. A large number of new digital textbooks and materials, which are not
always of good quality or do not follow the curricula, are constantly being introduced to
the market (Lipovec, Senekovi¢, & Repolusk, 2014).

The teacher-student interaction should not suffer because of the use of a digital
textbook. The use of a digital textbook can be related to the reduction in the direct contact
between the teacher and the student. It is a well-known fact that the work of teachers and
students who use the traditional textbook has a special, irreplaceable educational value, so
the question arises as to how to use it in work with a digital textbook.

One other problem concerns incompatible visualizations, which may hinder learning,
especially in those situations where a visual representation of a concept is not intended to
direct students’ attention to specific detail. Such visualizations can attract children’s
attention to those details of an illustration which are irrelevant to the content. There is also
evidence that music and sounds can easily hinder learning and negatively affect students’
performance if the non-verbal elements are incompatible with the content (Bus, Takacs, &
Kegel, 2014). The negative effects of multimedia and digital media in general are
succinctly described by Carr (2010) as “interruption technologies”. He claims that the
transition from paper to screen does not only involve a change in the way one follows the
text, but also a change in the level of attention with which reading is approached, as well
as the depth of reading. The same author also argues that the Internet, for example, creates
superficial readers, as the overall Internet setting promotes superficial reading as well as
hurried and muddled thinking. Based on this, it can be assumed that a similar negative
effect is produced by the inappropriate use of multimedia content in a digital textbook. That
is, every insertion of an image, audio or video material can disturb students’ attention and
interrupt their flow of thinking during the reading process.

Digital textbooks allow students to relate what they read to other sources by means of
hyperlinks or online, which may, on the other hand, be interpreted as a disadvantage due
to the possibility of students’ attention being distracted away from the main text or its main
idea. While the traditional textbook is considered obsolete, as the old reading manner was
linear and unilateral, online reading, with the many opportunities opened up by links and
hypertext, is often very much approved of, as each text opens itself up to a great variety of
new ideas. However, Terkl states that reading a printed book is related to daydreaming and
personal associations since readers are focused on themselves. Online reading, according
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to Terkl (2011), always takes us somewhere else and only rarely to the link leading to the
content related to what is being read.

Considering all the advantages and disadvantages of a digital textbook, it can be said
that the attitudes of teachers as well as other relevant parties, being directly or indirectly
involved in education, are very important. Only in this way could possible problems be
resolved and a good quality textbook, which is appropriate in terms of students’ abilities
and needs, as well as the very character of mathematics instruction, be selected and
implemented in education. The main idea of the present research was to investigate the
attitudes of primary school teachers in Serbia about digital textbooks, their use, as well as
possible advantages and disadvantages in mathematics instruction.

3. RESEARCH METHODOLOGY

The research sample was drawn from the population of primary school teachers who
worked in primary schools in the Republic of Serbia during the 2022/2023 school year.
The sample comprised 112 primary school teachers chosen by random sampling method
from the Zlatibor, Moravica and Raska districts. The structure of the sample of the primary
school teachers is given in Table 1 below. As is evident from the table, academically
educated and experienced primary school teachers (in terms of years of service) prevailed
in the sample, which is relevant for the research.

Table 1 The structure of the sample of primary school teachers

Years of service f (%) Education level f (%)
Upto 12 28 (12.5%) College 40 (17.86%)
12 - 24 118 (52.68%)  University 184 (82.14%)
Over 25 78 (34.82%)

Total 224 (100%) 224 (100%)

For the purpose of investigating this problem, the following research aims and
objectives were set:

1. Investigate the attitudes of primary school teachers about the contribution of a
digital textbook to improving the quality of mathematics instruction as well as
mathematics knowledge of students in lower grades of primary school.

2. Investigate the presence of electronic textbooks in mathematics instruction in
lower grades of primary school.

3. Investigate the attitudes of primary school teachers about the advantages of using
electronic textbooks in mathematics instruction in lower grades of primary school.

4. Investigate the attitudes of primary school teachers about the disadvantages of
using electronic textbooks in mathematics instruction in lower grades of primary
school.

A descriptive method of research was used. The research data were collected by means
of a close-ended questionnaire, which was designed specifically for the purposes of the
present research. The questionnaire included questions to which the teachers were
supposed to respond either by circling the answer options or by ranking the given items in
order of importance. The survey was anonymous in order to ensure the honesty of the
participants.
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The dependent variable was the attitudes of primary school teachers about the use of a
digital textbook and its advantages and disadvantages in mathematics instruction in lower
grades of primary school.

Cronbach’s alpha was used for determining the reliability of the survey. The value of
Cronbach’s alpha was 0.825, which indicates high reliability and strong internal
consistency among the survey items for this sample size. A chi-squared test was used for
determining the statistical significance of the differences between the answers of primary
school teachers of different work experience (in terms of years of service) and education
level.

4, RESULTS AND DISCUSSION

4.1. The contribution of digital textbooks to the quality of instruction and
students’ knowledge

Almost half of the teachers (46.4%) who responded to this question state that digital
textbooks have only partially fulfilled their expectations as regards the contribution of a
digital textbook to the quality of instruction and students’ knowledge. Such a result
suggests that digital textbooks are a useful learning tool, though more precise conclusions
cannot be drawn from this answer. A surprisingly small number of primary school teachers
are fully satisfied with the use of digital mathematics textbooks. The research results
confirm the importance of multimediality as one of the fundamental characteristics of a
digital textbook but also suggest the opportunity of “new practice exercises” being
available in digital form.

However, considering a very small percentage of the teachers (31 or 27.7%) who state
that digital textbooks have not fulfilled their expectations, i.e., that almost 72% of the
respondents are more or less satisfied with the use of a digital textbook, it can be concluded
that the teachers believe that a digital textbook has the potential of becoming a valuable
learning tool in mathematics instruction.

Considering the obtained results in relation to the education level of the teachers, it can
be concluded that those with a college degree and those with a university degree have a
similar experience of using a digital textbook in the classroom. The teachers’ responses,
considered in relation to their work experience, are given in Table 2 below. Almost the
same percentage of the teachers from both groups state that a digital textbook has
completely fulfilled their expectations (31.8% of teachers with a college degree and 24.4%
of teachers with a university degree). There are also teachers who state that a digital
textbook has not fulfilled their expectations (22.7% and 28.9%, respectively) and that it
does not contribute to the quality of instruction and students’ knowledge. Somewhat less
than half of all teachers (46.4%) are indecisive as to whether a digital textbook contributes
to the quality of instruction and students’ knowledge or not, which implies that they still
do not have a definitive answer to this question.

The results of a statistical analysis show that education level does not have a significant
influence on the teachers’ attitude about the contribution of a digital textbook to the quality
of instruction.
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Table 2 Teachers’ attitudes about the contribution of a digital textbook to the quality of
instruction and students’ knowledge in relation to education level

Education level Contributes  Does not contribute Indecisive  Total
College 14 10 20 44
31.8% 22.7% 45.5% 100.0%  ¥?=1.239;
University 44 52 84 180 df = 4;
24.4% 28.9% 46.7% 100.0% p=0.871
Total 58 62 104 224
25.9% 27.7% 46.4% 100.0%

The answers to this question were also analyzed in relation to the teachers’ work
experience (in terms of years of service) (Table 3). It is surprising that the largest
percentage of the teachers who are at the beginning of their career (61.5%) are indecisive
as to whether a digital textbook contributes to the quality of instruction and students’
knowledge or not. However, in general, no significant differences in the attitudes of the
teachers of different work experiences as regards this question were observed.

Table 3 Teachers’ attitudes about the contribution of a digital textbook to the quality of
instruction and students’ knowledge in relation to work experience

Work experience Contributes tI:Doonetsrigﬁte Indecisive  Total
Up to 12 years of 4 6 16 26
service 15.4% 23.1% 61.5% 100.0%
From 13 to 24 30 32 58 120 1’ =4.813;
years of service 25% 26.7% 48.3% 100.0%  df =4;
Over 25 years of 24 24 30 78 p =0.307
service 30.8% 30.8% 38.5% 100.0%
Total 58 62 104 224

25.9% 271.7% 46.4% 100.0%

By comparing the value %2 = 4.813 with the threshold values, it can be concluded that
the obtained value is lower, that is, that there is no statistically significant difference in the
teachers’ attitudes about the contribution of a digital textbook to the quality of instruction
and students’ knowledge considered in relation to their work experience.

Similar results were obtained by Lin, Liu & Kinshuk (2015) in their research on
teachers’ attitudes about the use of a digital textbook. Their results indicate that, when
using a digital textbook, teachers have a positive attitude about its characteristics as well
as about students’ learning needs. Their research produced similar results, referring to there
being no significant differences in the teachers’ need to use a digital textbook and their
work experience (in terms of years of service).

4.2. The use of digital textbooks in mathematics instruction

Based on the obtained results, it can be concluded that the majority of the teachers
(62.5%) have never used a digital mathematics textbook, 31.2% of the respondents have
used it occasionally, and only 6.2% of the teachers have used it frequently. Such results
confirm the conclusion of the research on the use of a digital textbook in general, i.e., that
the greatest number of teachers have no experience of using digital textbooks at all. Among
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the teachers who have used an e-textbook in the classroom, a significant proportion is made
up of those who have occasionally used it in mathematics instruction.

The extent to which a digital mathematics textbook is used in teaching was analyzed in
relation to the education level of the teachers (Table 4). This feature had a certain influence
on the teachers’ responses, and it differed from the one expected on the basis of some
theoretical conclusions. Namely, a somewhat larger percentage of the teachers with a
university degree (63.3%), compared to those with a college degree (59.1%), responded
that they had never used digital mathematics textbooks. In view of the principles of the
theory of Diffusion of Innovations developed by Rogers (1995), this result is surprising. It
is also interesting to observe that the teachers’ responses to this question are quite similar
and that there is no statistically significant difference in the extent to which the teachers of
different education levels use a digital textbook (Table 4).

Table 4 The use of a digital textbook by the teachers of different education levels

Education level Frequently Occasionally Never Total
College 0 18 26 22
0.0% 40.9% 59.1%  100.0% 2 =5.159;
University 14 52 114 180 df=2;
7.8% 28.9% 63.3%  100.0% p =0.075
14 70 140 224
Total 6.2% 31.2% 62.5%  100.0%

The obtained values of the chi-squared test show that the difference in the frequency of
use of a digital mathematics textbook by the teachers of different education levels is not
statistically significant. Although the teachers with a college degree completed their formal
education a few decades ago and did not have the opportunity to be introduced to
contemporary educational technology during their studies, there are several possible
explanations for this result. Firstly, this is a fairly new and under-researched technology,
which has not yet reached the level of development sufficient for the teachers to become
used to it, especially in Serbia. Secondly, even though there are differences in the education
level between the two groups of teachers, which may have repercussions on their
knowledge about contemporary educational technology, the teachers with the lower
education level can bridge this knowledge gap by various forms of professional
development. Therefore, the obtained result is, only at first glance, opposed to the
principles of the aforementioned theory of Diffusion of Innovations; however, the time at
which the frequency of use of a digital textbook in education is being investigated, i.e., the
level of development this type of innovation has reached so far, necessarily leads to such a
result.

The results of the research conducted by Aleksieva (2019) indicated that students
majoring in education (i.e., future teachers) also have a positive attitude towards using
digital textbooks in primary school, but that they need adequate training in using them.
Future teachers believe that digital textbooks should be used in the classroom and
acknowledge the benefits of their use in most school subjects, among which mathematics
ranks quite high.

The extent to which a digital mathematics textbook is used in education was also
analyzed in relation to the number of the teachers’ years of service (Table 5).
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Based on the obtained results, it can be concluded that only a small percentage of the
teachers who have up to 25 years of service (17.7%) frequently use a digital textbook,
whereas the most experienced teachers use it only occasionally or never. This fact may be
one of the reasons for the results of the statistical analysis, which indicate significant
differences in the teachers’ answers considered in relation to their work experience. Based
on this same result, it can also be concluded that the most experienced teachers find it
difficult to accept innovations and get used to the changes brought about by the
digitalization of mathematics textbooks.

Table 5 The use of digital mathematics textbooks in relation to the teachers’ work

experience
Work experience Frequently Occasionally Never Total
2 10 14 26
Up tol2 years 7.7% 385% 53.8%  100.0%
12 32 76 120 2= 9.797;
FromI3to 24years 7 o4 26.7% 633% 1000%  df=4:
Over 75 vears 0 28 50 78 p = 0.0439
y 0.0% 35.9% 64.1% 100.0%
Total 14 70 140 224
6.2% 31.2% 62.5% 100.0%

The research results show that the largest percentage of all teachers surveyed do not
have enough experience of using digital mathematics textbooks, where the possible reasons
given may refer not only to the lack of educational strategies but also to the personality of
the teacher.

If both advantages and disadvantages of digital and traditional textbooks are taken into
account, the question of validity of using only digital textbooks in the classroom arises.
Hence, Muir and Hawes (2013) believe that digital and printed books can coexist and that
using them both is an opportunity rather than a threat. A similar attitude is adopted by
Mulholland and Bates (2014), who believe that digital textbooks should be regarded as an
opportunity rather than a rival to the traditional textbook. The importance of using both
formats in the classroom may be understood only by considering their individual
advantages. It would be unfortunate if learning were to be limited to only one of these two
formats since students have different natural tendencies and learning styles.

4.3. Advantages of using digital textbooks in mathematics instruction

As there is no standard attitude among theoreticians about the advantages of using a
digital textbook in mathematics instruction, the primary school teachers were asked to rank,
in order of importance, six possible advantages which are frequently referred to in the
theory and practice of mathematics education. The obtained results further confirm that
interactivity and multimedia presentation of the content are the most important elements of
a digital textbook. Also, it has been shown that the teachers are able to recognize the
educational potential of various elements of a digital textbook, though most of them have
no experience of using it in the classroom. The obtained results show that there are no
significant differences among the teachers’ attitudes as regards the evaluation of the
advantages of electronic mathematics textbooks. This is confirmed by the values of
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standard deviations (Table 6). Namely, the advantage multimedia presentation of the
content had the greatest percentage of agreement (M = 1.15; SD = .385), and was followed
by interactivity (M = 1.18; SD = .407), hyperlinks (M = 1.26; SD = .498), integrated
supplementary materials (M = 1.27; SD = 0.484), and content manipulation (M = 1.32; SD
= .647). The advantage video games used for learning had the least percentage of
agreement (M =2.42; SD = 1.062).

Table 6 Teachers’ attitudes about the advantages of digital mathematics textbooks

> — B q_) (5] > @
Advantages of digital =8 8 5 % 5 R
mathematics textbooks e < 2 %g 8 28 M SD Rank
(7] @®© o " o©
Video games used for 40 100 42 34 8
learning 17.9% 44.6% 188% 152% 3.6% 2.42 1.059 Vi
Hyperlinks 170 52 0 2 0
yp 75.9%  232% 0% 09% 0% 126 .496 I
Interactivity 186 36 2 0 0
83.0% 16.1% 0.9% 0% 0% 1.18 .406 1
Multimedia presentation of 192 30 2 0 0
the content 85.7% 13.4% 0.9% 0% 0% 115 .385 |
Content manipulation 166 50 4 2 2
74.1% 223% 1.8% 09% 09% 132 .647 \Y
Integrated supplementary 168 52 4 0 0
materials 75.0% 23.2% 1.8% 0% 0% 127 484 v

The answers show that the teachers, though having modest experience of using digital
textbooks in the classroom, recognized as most important exactly those characteristics that
are considered to be most important in both theoretical and empirical research studies. A
varied presentation of the content (or multimediality) is an indispensable element of a
digital textbook. Due to the combination of verbal and non-verbal types of content,
teaching becomes more transparent, the visualization and presentation of the content are
facilitated, and experience and understanding of the content are improved. Multimediality
also has a significant influence on students’ motivation and interest in the content. The
teachers have adequately evaluated the significance of the multimedia content, thus
confirming that a contemporary digital textbook should offer the opportunity of a varied
presentation of the content.

An equally important element of a digital textbook is its interactivity. It implies any
form of communication between the student and a digital textbook. The result of such
communication should be manifested in the content of a digital textbook. There are many
ways in which the interactivity of a digital textbook can manifest itself, though probably
the most obvious one is providing feedback on students’ answers. Considering the fact that,
as the fundamental element of formative assessment, interactivity has a significant
influence on the learning process, its very existence represents an important quality of a
digital textbook. Depending on the level of interactivity, a digital textbook can offer a range
of other opportunities related to learning, which all aim to adjust the content and teaching
methods to the students’ individual abilities.
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Hyperlinks and integrated supplementary materials are also one of the advantages of
using e-textbooks in the classroom. The hypertext function of a digital textbook allows a
fast connection to other educational materials and databases, whether on the Internet or in
the textbook itself. Therefore, a digital textbook can offer, in addition to a linear
presentation of the content, a hypertext structure, i.e., hyperlinks to related topics within a
specific lesson or to other lessons, connections among various types of content from two
or more textbooks, the creation of one’s own learning path, etc. This facilitates an
integrative approach to a topic that crosses the boundaries of a single school subject and a
single textbook.

The smallest number of teachers responded that video games used for learning are a
possibly important characteristic of a digital textbook. Considering the fact that video
games that are primarily used for learning and are based on educational and didactic-
methodological principles represent a new and under-researched technology, it is not
surprising that they are regarded only as a form of entertainment, but not as an alternative
learning tool.

One other similar study (Aleksieva, 2019), which included students majoring in
education, shows that the respondents are realistic about the possible advantages of a digital
textbook, i.e., that they are well aware of the fact that digital textbooks will not improve
understanding if they are not adequately used. The respondents recognized the benefits of
using this type of textbook as regards better visualization of the learning content, saving
teachers’ time and providing access both in and out of the classroom.

4.4. Disadvantages of using digital textbooks in mathematics instruction

Numerous research studies that deal with the issue of digital textbooks and learning in
a digital environment in general (Bus, Takacs & Kegel, 2014; Lipovec, Senekovi¢ &
Repolusk, 2014; Utterberg et al., 2019) have drawn attention to the disadvantages of which
creators, authors, as well as users of digital textbooks must be aware.

Some disadvantages can be avoided, or at least minimized, during the process of
creating a digital textbook. Dealing with an issue of using a digital textbook in education
necessarily requires investigating teachers’ attitudes about disadvantages, which may
pose an obstacle to successful teaching.

Based on the obtained results (Table 7), it can be concluded that the teachers consider
the possible reduction of direct teacher-student communication to be the major
disadvantage of using a digital textbook in the classroom. It was followed by the
disadvantage limited possibility of using an electronic textbook for certain types of content,
the disadvantage difficulties in focusing attention on the key elements of the content and
the disadvantage reading from a screen. The disadvantage of knowing how to operate a
digital textbook was at the bottom of the list.

As already pointed out, one of the most important qualities of a digital textbook is its
varied communication with the student. Owing to this quality of a digital textbook, students
can choose a learning strategy on their own and adjust the learning content and activities
to their own interests, previous knowledge and abilities. A highly interactive digital
textbook can provide answers to most questions related to the learning content, hence the
fear that the direct teacher-student communication and the teacher’s influence could be
reduced. It was this disadvantage that was ranked highest by the greatest number of
teachers.
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Table 7 Teachers’ attitudes about the disadvantages of digital mathematics textbooks

Disadvantages of using a

digital textbook in 1. 2. 3. 4. 5. M SD Rank
mathematics instruction

Difficulties in focusing 32 70 68 40 14

attention on the key 143% 313% 30.4% 17.9% 6.3% 271 1112 1N
elements of the content

Possible reduction of a

. 136 60 18 6 4
direct tea_che.r-student 60.7%  26.8% 8.0% 27% 1.8% 158 .887 |
communication
Knowing how to operate a 6 6 32 44 136 433 999 V
digital textbook 2.7% 27% 14.3% 19.6% 60.7% ’

. 14 20 26 108 56
Reading from screen 6.3% 8.9% 11.6% 48.2%  25.0% 3.77 1115 IV
Limited possibility of using
an electronic textbook for 36 68 80 26 14 2.62 1.084 I

- 16.1% 30.4% 35.7% 11.6% 6.3%
certain types of content

It is a well-known fact that the use of a digital textbook in teaching affects the nature
of the teacher-student communication, but it is far from the teacher’s role being threatened
or his/her influence minimized in any way. On the contrary, the teacher’s role has never
been more complex, nor has the education system ever expected more from the teacher
(Danilovi¢, 2011). In view of that, regardless of the comprehensiveness and sophistication
of its various functions, a digital textbook cannot relegate teachers to the periphery of the
educational process as they have many obligations and responsibilities, due to the
contemporary social context. The use of contemporary information technology alone
demands dozens of new roles, specialties and skills from teachers. Today, it is almost
generally accepted that teachers are familiar with, adequately use and value different types
of educational software, contemporary media, have knowledge about design, and utilize
electronic, mobile, online and offline learning, as well as distant learning, etc. This is only
a small part of all the expectations that constitute the contemporary philosophy of
education, which is not only generally accepted as being essential, but is also taken as a
measure of the teacher’s success and quality of his/her work.

Consequently, a digital textbook should be regarded as a support rather than a threat
that will minimize the teacher’s influence or reduce the teacher-student communication to
a minimum. This type of textbook should be a fundamental means of a new educational
trend, which entails a thoughtful use of contemporary media, the Internet, new learning
technologies and new approaches to education in general, which are all being unreasonably
imposed on the teacher. By utilizing contemporary technologies, a digital textbook will
facilitate and improve the teacher’s work, as well as help students improve their
knowledge, but will not affect the key roles the teacher has in the process of planning,
giving and evaluating lessons. Today, perhaps more than ever before, teachers will have to
educate children, motivate them, act as friends and role models for their students, and
perform many other functions, so we believe that there is still enough room left for efficient
and effective teacher-student communication. Besides, one should not neglect the teacher’s
influence as regards training students to efficiently and effectively use a digital textbook.
Due to the fact that reading from screen and using a digital textbook are still a new
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experience for students, teachers should have an important role in training their students in
this process (Dobler, 2015). Many disadvantages of a digital textbook, including the screen
size and reading from screen, turning pages, etc., have been removed due to the new
generation of digital textbooks and readers, so new technological advancements will
further reduce these problems (Buzzetto-More et al., 2007).

A digital textbook will not reduce teacher-student communication to a minimum, nor
will it produce other negative effects in education; these may be produced by unwise and
hasty decisions in the creation and use of digital textbooks. Finally, research studies have
yet to determine the ways as well as conditions in which digital textbooks are most
appropriately used, which implies that it may not be used as a learning tool in class at all.

The limited use of a digital textbook for certain types of content was ranked second
(Table 7). However, this is only seemingly a disadvantage. A digital textbook should not
be used at any cost, that is, after detailed research, it is necessary to select those types of
content the presentation of which can genuinely be improved by using a digital textbook.
The computer technology (artificial intelligence) development regularly creates new
opportunities as well as ideas for improving human needs, thus, at least in theory,
increasing the opportunities of using a digital textbook, which in turn reduces the number
of types of content which cannot be presented by means of a digital textbook. However,
despite the enormous power of artificial intelligence, some classroom activities will
necessarily remain outside the scope of a digital textbook. It is clear that a digital textbook
is not a perfect learning tool; it cannot and should not replace a printed textbook or become
a predominant learning tool. Objectively, both digital and printed textbooks are necessary
in education, and teachers should aim to find a balance in using and combining these two
types of textbooks, as well as other available learning tools.

Difficulties in focusing attention on the key elements of the content was ranked third.
Considering a wide variety of digital content types, as well as the fact that they are
commonly used for the purpose of entertainment and play, the doubts the teachers
expressed as regards their potential to achieve the basic educational aims and objectives
are perfectly justified. However, this limitation can be removed during the process of
creating a digital textbook. Authors of a digital textbook will first consider all
idiosyncrasies of a specific type of content, learn about the aims and objectives, and then,
from the many opportunities this new medium offers, choose those that have a clear
purpose in the learning process. Varied multimedia content and other technological
performances should not be an aim per se, as they can distract children’s attention away
from the main activity and reduce the quality of the basic content. Attractive computer
program solutions as well as attractive designs make a digital textbook an appealing
learning tool, thus indirectly affecting students’ motivation to learn. However,
attractiveness is not the same as quality, so the choice of design and computer program
solutions should be approached carefully, taking into consideration both the content and
the learning process.

Interestingly, reading from screen was ranked fourth. Some research studies (Liu, 2012)
state that even 82% of the respondents consider reading from screen to be a major problem
as regards learning from a digital textbook. Spending more time in front of a computer
screen can cause computer vision syndrome, the symptoms of which include eye strain and
fatigue, blurry vision and the like, as well as mental fatigue, which is the result of staring
at a computer screen for too long. Objectively, this is the only disadvantage that cannot be
completely removed. Again, the solution to this problem lies in a thoughtful use of a digital
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textbook, which does not necessarily involve extensive reading or watching the same
digital content for a long period of time. Also, in dealing with this problem, one must take
into account the development of the digital reader technology, which offers devices that do
not emit radiation, do not strain eyes, as is the case with the regular screen, etc. Of course,
the unique relationship a student has with a printed book, even with a textbook, as a special
material artefact, should not be ignored, but it is yet another reminder that one should not
argue for “a digital or a printed textbook”, but support the idea of using both “a digital and
a printed textbook”.

Knowing how to operate an electronic textbook is another problem that cannot be
completely removed, at least not now. However, out of all disadvantages, this one was
ranked lowest. The teachers surveyed do not consider this disadvantage of a digital
textbook to be of great importance, probably because of its simple approach, as well as
because of the fact that young generations of students are digitally literate. Devices that
deliver electronic textbooks will definitely be more user-friendly in the future, though the
simplicity that arises from the stability of a printed textbook can hardly be surpassed. The
question as to how a page of a digital textbook should look like, including its dimensions,
position, the amount of content, the way pages are turned over, the textbook structure, etc.,
requires a detailed analysis by experts from relevant scientific disciplines. For today’s
teachers and, to some extent, students, an index finger will remain the most reliable
“browser”, but future generations will for sure feel more comfortable in a digital
environment, which will, due to technological advances, help reduce the problem of
knowing how to operate an e-textbook.

5. CONCLUSION

A textbook, as a traditionally most important schoolbook and a resource considered to
be an equal partner in pedagogical interaction, seemed an appropriate framework for
integrating those values of contemporary technology that can foster learning. The
possibility of a digital textbook creating new forms of interaction with the student, thereby
contributing to their better acquisition of knowledge, as well as to the development of
thinking and learning, was the main idea of the present research.

The importance of investigating the attitudes of teachers about the use of a digital
textbook in mathematics instruction is twofold. Taking into consideration their direct
experience of working with students, which involves, among other things, the use of a
textbook, mostly a printed one, but also a digital textbook, teachers can give valuable
suggestions as to how to use a digital textbook in the classroom. Since successful
integration of contemporary technology into education primarily depends on teachers, it is
also important to determine their ability to use this textbook format. The present research
showed that the primary school teachers are, for the most part, indecisive as to whether a
digital textbook improves the quality of teaching or not, but also that less than half of them
frequently or only occasionally use digital textbooks in mathematics instruction.

The teachers stated that the most important advantages of a digital textbook are exactly
those features the importance of which was most frequently stressed in theoretical and
empirical research studies. The largest percentage of the teachers believe that
multimediality and interactivity are the most valuable features of a digital textbook. These
are followed by hyperlinks and the possibility of integrating supplementary materials. The
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obtained results raise numerous questions that may serve as the subject of some future
research studies. These are primarily related to determining the necessary level and forms
of interactivity as well as the type and ways of using multimedia content. It is also
necessary to look for new and creative ways in which multimedia content audio and video
materials, animation and similar types of multimedia content can be used to foster learning
and knowledge construction.

Although interactivity, multimediality and hypertextuality, being the most significant
features of a digital medium, can be used for learning and can be regarded as the greatest
advantages of a digital textbook, they also involve certain risks to the learning process. The
literature has stated that there are problems of cognitive overload, which occurs due to a
lack of balance among various types of content (multimedia, hypertext), lack of attention
caused by a frequent change of focus, information overload, superficial reading, etc. Only
about a fourth of the teachers considered difficulties in focusing attention to be a
disadvantage of a digital textbook, which is surprising considering the fact that it is this
problem the literature has focused on the most. More than half of the respondents believe
that the reduction of the direct teacher-student communication is the greatest disadvantage
of a digital textbook. Such attitude may be a result of the fact that they expect negative
influences of digital technology in general. While digital technologies, on the one hand,
increase the possibility of communication and strengthen relationships among people, they,
on the other hand, threaten to become a predominant means of connecting people, which
leads to the impoverishment of human communication and the overall degradation of
interpersonal relationships. In view of that, authors of digital textbooks should be aware of
the fact that they are, though being a m