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Abstract: Society development and globalization, nowadays, imposes the need to master foreign 
languages. An increasing number of parents insist for their children in kindergarten to have the opportunity 
to learn English. It is well known that preschool children mostly learn and adopt new concepts by playing. 
Playing is an integral part of a child's upbringing and for that reason it is used in kindergartens, i.e. in 
preschool education. Computers and information and communication technology (ICT) have got a dominant 
role in many aspects of our lives, and the most numerous population of new technology’s users are children 
and young people. Using of ICT can greatly facilitate the achievement of teaching goals and learning 
outcomes in the process of implementing the preschool program. ICT is recognized as suitable for use in 
the learning process, so they can be used effectively for the purpose of learning English in kindergarten. 
Lecturers and educators can easily and simply use or create content that will be interesting to children and 
that will encourage their desire to learn. The successful application of ICT in the realization of the 
educational process with preschool children requires the appropriate IT expertise of preschool teachers.  

Keywords: computer; information and communication technology (ICT); English learning; kindergarten; 
preschool education 

1. INTRODUCTION

Modern society, also called the knowledge society, 
is based on information and communication 
technology (ICT). The most popular form of 
communication today is done through the Internet, 
and almost all human activities take place through 
computers. As today's society is increasingly 
exposed to the accelerated pace of technological 
development, there is a need to adapt the learning 
process to such needs. Children start learning a 
foreign language very early (at the age of four or 
younger), and the number of parents who express 
their desire to enable their children to learn English 
in preschool institutions is increasing. It is known 
that the early years of life are of crucial importance 
for laying the foundations of learning. Preschool 
children learn the easiest and fastest through 
activities that are adapted to their needs and 
through play. In this sense, some computer and 
internet applications, as they are simple, easy and 
mostly free to use, are very suitable for creating 
materials and content that help kindergarten 
children master the English language more 
effectively. Educators and lecturers have a 
numerous tools and services at their disposal, 
through which they can easily adapt the teaching 

content to children and encourage them to interact. 
The game is an integral part of a child's growth and 
for this reason it is used in preschool institutions, 
i.e. in preschool education. As such, play is
classified as a child's basic needs that enable proper
development and learning. Computer games are
software, or programs, accessed on personal
computers or other mobile computing devices. The
main purpose of games is for entertainment, but
more and more computer games are used in
education and learning. Computers and ICT can
greatly facilitate the achievement of teaching goals
and learning outcomes in the process of realizing
the preschool program. Carefully selected
educational software can positively influence the
development of children's symbolic thinking and
can increase the decision-making ability. When ICT
is used for cooperative learning and working in
pairs or groups to solve problems and exchange
ideas, such activity facilitates the emotional and
social development of the child [1]. Also, if such
engagement is successful, there is an increase in
children's self-esteem. At the same time, care
should be taken that the child also activates the
brain, in addition to the active finger, during the
game and the use of ICT. We should not forget the
following: "Learning happens only when the child is
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mentally engaged, when activities mediated by 
digital devices encourage him to think, connect new 
information with previously acquired knowledge, 
compare, see similarities and differences, etc." [2]. 

2. LEARNING OF PRESCHOOL CHILDREN

Learning represents a complex process through 
which knowledge, skills and habits are acquired, 
and which is directed by education, and which 
begins immediately after birth and lasts during the 
lifetime. Young children begin to learn in the 
sensory motor and emotional, and later in speech 
and cognitive areas. "The basic role of learning in 
preschool childhood must not be the memorization 
of isolated facts, but learning should be strategic 
(structural). It should create a rich and flexible 
model of reality for the child, to form general ideas 
about the world, nature, society and human." [3] 
Play is the child's primary and main activity. 
Children get to know the world in which they live 
and which surrounds them through play. Thus, 
educators place the game in a central position, 
because in this way they provide a stimulating 
environment for learning. Children are adequately 
motivated to learn and have the opportunity to 
explore in such an environment. "Preschool 
children learn through interaction with other 
children and adults from their environment, 
observing the world around them, getting to know 
their environment and creating their own personal 
experience. However, instead of supporting the 
dedicated learning of children, today learning even 
at preschool age becomes an activity, which if not 
based on play and children's interests becomes 
boring, stressful and frustrating." [4].  
Early childhood is a period of intensive 
development of the child in all aspects. The first 
years of a child's life are of crucial importance for 
the whole life, because there is no other period of 
life during which they grow and learn so quickly and 
during which they change in so many different 
ways. All over the world, early childhood is covered 
by a special phase of upbringing and education for 
children up to six years of age. This is the age when 
children are particularly active and eager for new 
knowledge. Children of preschool age achieve 
visible and accelerated progress in all spheres of 
life (physical, intellectual, emotional and social). 

2.1. Learning through play and exploration 

Children are curious by nature, they like to explore 
and get to know the world around them. Parents 
and educators should encourage and support 
children in this activity and thus help them make 
progress in all areas of knowledge. Children learn 
spontaneously, while exploring, and this especially 
applies to children up to three years old. They learn 
by example, following the example of their parents. 
They learn by copying, how to behave, what is good 
and what is not, first words, colors, numbers, 

concepts, animals, objects... Children develop their 
skills, knowledge and emotions through play and 
exploration, get to know the world around them, 
improve their communication skills. 

2.2. The role of kindergartens in children's 
early learning 

Thanks to new scientific evidence that points to the 
importance of supporting children at an early age, 
supporting development and learning in early 
childhood has become one of the priorities of 
educational policies in many countries of the world, 
including our country. It is accepted that preschool 
education has a dual nature, i.e. education and 
childcare in the countries of the European Union. 
Parents have the primary role in home learning 
from the first day, but the teacher takes the main 
role in the child's learning process in the preschool 
institution. Parents and educators should 
encourage and support children in this activity and 
thus help them make progress in all areas of 
knowledge. 
The aforementioned knowledge led to the creation 
of a different attitude towards the early 
development of children. Today, there is an 
awareness that early learning and experience are 
of great importance for further development and 
that they depend to a significant extent on the 
quality of the social and cultural environment in 
which children live. This emphasizes that waiting to 
start school in order to provide children with quality 
programs for development means precisely missing 
important opportunities in preschool age [5]. 
The "Years of Ascension" program [6] promotes 
learning through play and exploration, which 
means that children are given the opportunity to 
take initiative and choose what and how to learn. 
The teacher is the one who will implement the 
game so that it is in the zone of the child's future 
development and as such becomes the basis of the 
development of the potential and the manifestation 
of all dimensions of the child's well-being. The 
activity of preschool institutions is defined as 
multifunctional, that is, it consists of three basic 
functions: social, educational and preventive-
health. All three functions are realized 
simultaneously and interpenetrate, so they should 
be viewed in unity, mutual connection and 
conditionality. Unlike other educational institutions, 
only preschool institutions support and encourage 
the overall psychophysical and psychosocial 
development of young children. In order to ensure 
the quality of the preschool program, it is necessary 
to create a stimulating environment in which 
children will have the opportunity to explore 
different topics, learn from different fields. All of 
this should be realized with a constant review of 
whether and to what extent it is important, 
interesting for children and whether it captures 
their attention. 
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3. LEARNING FOREIGN LANGUAGES IN
PRESCHOOL AGE

The preschool period begins with birth and ends 
with the child's departure to school. The 
advantages of early foreign language learning in 
the kindergarten environment have not been 
sufficiently explored in preschool pedagogy. 
However, due to the globalization of society and the 
increasing need for communication with people 
from different parts of the world, the necessity for 
knowledge of foreign languages is becoming more 
and more pronounced. This makes it necessary to 
encourage interest in foreign languages, already at 
an early age, in order to acquire the basics of the 
language and, more importantly, to build a positive 
attitude towards language learning. Many 
pedagogues believe that young children in 
preschool age have a great ability to master foreign 
languages, and that they can learn as many 
languages as the preschool system is capable of 
introducing in its educational activities. A large 
number of linguists agree with this, and they 
believe that it is best to start learning foreign 
languages as early as possible, in preschool age, 
because the ability to imitate pronunciation is 
characteristic for that age [7]. The learning of 
foreign languages in preschool age has been 
insisted upon through numerous recommendations 
and strategies, for many years, in Europe. Thus, 
the norms governing the educational policy of the 
European Union emphasize that, in order to master 
a foreign language as successfully as possible, 
learning should start as early as possible. A large 
number of children start learning a foreign 
language as early as the age of four. This also 
stems from the fact that most parents insist that 
their child learn a foreign language (mainly English) 
from an early age. English as a Foreign Language 
(EFL) is taught in our schools from the first grade 
of primary school, but there is an increasingly 
pronounced need to provide children in 
kindergarten with an institutionalized opportunity 
to learn the language. The child learns, develops 
and acquires knowledge exclusively through his 
experience, and the basic form of learning for 
children is play in the preschool age. In this sense, 
an effective system of learning a foreign language 
in a preschool institution should take place first 
through play. The child should be placed at the 
center of the learning process and encouraged to 
actively participate in all phases and segments of 
learning, i.e. mastering a foreign language. If 
learning a foreign language takes place through 
play and effective interaction, children are 
intrinsically motivated, because they are motivated 
by a natural desire to acquire new knowledge. The 
process of learning a foreign language for young 
children should be made up of numerous 
stimulating and challenging activities for children. 
In this way, children learn new vocabulary and 

grammatical content, often without being aware of 
the very goal of learning. Numerous pedagogues 
point out that every subject for younger children 
can and should have the character of a game, which 
would include various experiences, continuous 
change of activities, as well as interaction with the 
educator (lecturer) and peers [8]. Preschool 
children develop four English Language Skills while 
learning EFL: 
Listening, Speaking, Reading and Writing, which 
are in accordance with their age. When it comes to 
language acquisition, the child's capacity to learn a 
language (both native and foreign) is closely 
related to the physical maturation of the central 
nervous system and the unique degree of 
lateralization of function. This means that we can 
talk about a critical period in language acquisition. 
In addition to organic factors, i.e. prerequisites, 
psychological and social factors are particularly 
important for language acquisition. Under social 
factors, the importance of the environment, i.e. the 
child's environment, is emphasized more and more. 
Thus, the speech and cultural environment of the 
child and the overall activity of the child and its 
experience stand out as the most important part of 
the social factor [9]. 

4. ICT USE IN PRESCHOOL EDUCATION

Information and communication technology (ICT) 
include computer hardware and software and 
means of electronic communication used to collect, 
process, store and exchange information, including 
corresponding services and contents. There are 
numerous examples of the application of ICT in 
pedagogical practice and as such they have been 
the subject of discussion and research for many 
years. The field of ICT is constantly changing and 
improving, and at the same time it is becoming 
more and more extensive and complex. General 
principles for the use of ICT in educational work are 
given through the guidelines of the education and 
training system, but not as a final category, but 
represent guidelines that are variable and in 
constant development, like the field of information 
and communication technology itself. 
With the help of ICT in the educational process, 
access to information and knowledge increases 
(electronic books, scripts, articles, simulations, 
virtual laboratories, intelligent training systems), 
and the application of ICT should be based on valid 
principles, goals and standards of preschool 
education and upbringing. 
The use of ICT in working with children should 
always be a tool for developing knowledge and 
skills in children, and not just an aim for itself. It is 
important for the teacher to know various ICT tools, 
to be able to integrate this technology into 
pedagogy and to use it in the learning process 
centered on the child. The teacher will be helped by 
the recommendations of traditional learning 
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theories that are also valid in new conditions - in 
electronic learning, for the creation of teaching 
materials or the design of electronic contents to 
complement the activities in the room/classroom. 
For effective and successful integration of ICT in 
early childhood years there should be active 
engagement of children, interactivity between 
teacher and children and among children, positive 
feedback by adults or teachers, group participation 
and connecting technology with the real-life 
context [10].  
Educators are increasingly using ICT in their work 
with children, and children are happy to accept 
technology and the Internet, because they can 
handle it easily and without fear. Before starting 
school, children acquire more and more knowledge, 
because children easily absorb the content they 
see, hear and understand through direct 
experience. When using computers in preschool 
education and education of children, it is of great 
importance that educators and professional 
associates in preschool institutions continuously 
monitor the impacts and effects of ICT on the 
development and learning of children, to monitor 
events and changes in educational work and to 
constantly seek better ways in which children will 
develop and enrich their experiences living and 
learning surrounded by ICT. An individual approach 
to the child's age and educational needs can be 
achieved by using ICT. 

5. ICT ASSISTED ENGLISH LEARNING IN 
PRESCHOOL EDUCATION 

The advantages of using computers in English 
language learning (CALL) are indisputable. This 
way of learning a foreign language with the use of 
computers and multimedia (CD/DVD) has been 
around for a little over 25 years [11]. However, the 
use of only computer programs for these purposes 
falls into the background with the advent of the 
Internet and ICT. With the development of ICT and 
the definition has changed, CALL is now an 
international discipline exploiting the application of 
digital technology in language education [12]. New 
technologies provide almost unlimited possibilities, 
especially if the teacher is committed to his 
pedagogical work, and at the same time has 
appropriate professional and digital competences. 
If ICT is used in the room/classroom, the teacher's 
work usually takes place in a traditional way, with 
partial use of technology. When computers, the 
Internet, various teaching materials in electronic 
form are used in educational work, then we are 
already in the field of electronic learning. Many 
resources, such as activity scripts, teaching 
materials and content, can be found on the 
Internet, which are publicly available and can be 
used to modernize work with children. In doing so, 
they can be used in their original form or modified 
and modified.  

Even that today's society is characterized by an 
accelerated pace of technical and technological 
development, it can be said that the "old" classical 
way of learning is incompatible with the time in 
which we live. In this sense, it is necessary for 
learning supported by modern technology in the 
Internet era to find its rightful place in the 
educational system. Modern society is driven by 
information technology, so the computer is 
becoming a teaching tool that cannot be done 
without. Information technology, through the 
interaction of lecturers and students, but also 
between students, and through the exchange of 
information, guide learning and provide an 
incentive for constant deepening of knowledge in 
the learning process [13]. From the aspect of 
education, the Internet as a global knowledge base 
has great educational potential. Electronic learning 
has been applied in practice for more than ten 
years, as learning using modern information and 
communication technology. E-learning has 
foundations in both psychology and pedagogy, so it 
is possible to determine the purpose, outcome and 
goal of learning itself. The main meaning of e-
learning is the achievement of educational goals, 
while respecting individual interests and needs. E-
learning can be defined as: "educational interactive 
communication between lecturers and students, 
which is realized using modern information and 
communication technology" [14]. It should be 
emphasized here that e-learning does not challenge 
standard learning methods, but seeks to enrich and 
supplement them. 
In order to master a foreign language, experts 
believe that it is necessary to master four language 
skills, namely: speaking and writing as active skills, 
and then listening and reading as passive skills. The 
standard teaching of a foreign language, when it 
comes to learning to speak, meant that the lecturer 
would determine the topic, while the students 
would conduct some form of communication. This 
kind of communication is far from spontaneous, so 
it often happens that students have difficulties, 
especially if they are not motivated or if it is about 
a topic that is not interesting to them. For this 
reason, the Internet is emerging as a rich and 
easily accessible source of material for learning a 
foreign language [15]. Preschool age is the age 
when children are particularly active and eager for 
new knowledge, they need to understand the world 
around them and are naturally curious, so this is a 
period that should be used to build a positive 
attitude towards learning a foreign language. When 
it comes to learning English, it is most important 
for young children to learn the basics of the 
language through play and content adapted to 
them, on which they will later build their learning. 
The basic value of kindergartens can be seen 
through providing the child with the opportunity to 
actively participate in the educational group as a 
community of children, in conditions that are 
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adapted to him, his capabilities and developmental 
needs. Given that young children first learn through 
play, and interesting content tailored to them, 
learning English using ICT offers great 
opportunities.  
The CALL environment provides a variety of 
materials to motivate children to read, such as 
auditory and/or visual materials, animated 
materials, music and sound effects and other 
materials. These tools help increase visual 
attractiveness, flexibility, responsiveness and 
supports [16]. "Playing computer games, as part of 
learning, motivates students to practice and learn 
new vocabulary and often challenges teachers to 
create innovative ways of learning a foreign 
language, especially in a foreign language context." 
It also challenges them to connect playing 
computer games with the curriculum for foreign 
language learners. If you were to ask whether 
students should play computer games or learn, in 
this case the answer would be that students should 
play computer games to learn." [17]. In addition, 
ICT can play a role „on stimulating pre-reading 
skills. Using pictures and sounds, the emerging 
reader is introduced to the concept that there is 
more to words than their meaning. The children's 
vocabulary is expanded by means of exercises 
using pictures and high quality digitized voice“[18]. 
Some of the basic applications from the Microsoft 
Office suite can be used when working with children 
in kindergarten: Paint and PowerPoint. Web 2.0 
tools are also widely used in EFL learning because 
of their interactivity and two-way communication. 
The most popular of them, which are used for the 
purpose of learning English at an early age, are 
certainly blogs and YouTube. 
Educators can create blogs and enter adequate 
content in them or use other users' blogs. Children 
can learn letters, words, reading, practice 
pronunciation, learn songs and so unconsciously 
enrich their vocabulary by watching video materials 
posted on YouTube. In addition to them, there is 
educational software, i.e. educational applications, 
intended for learning EFL through play, which can 
be divided into three categories: 
• Educational applications for the computer
• Educational applications for mobile devices
• Educational applications on the Internet (online
applications)

5.1. Educational applications for the computer 

Educational applications are software designed to 
be run and used on personal computers (desktop 
or laptop). These applications are available on the 
Internet, are installed on the computer and can be 
used. There are a number of free applications that 
can be used to learn English in kindergarten: 
GCompris [19] is a set of educational software for 
children aged two to ten. GCompris (Fig. 1) has 

been translated into several languages and is free 
to use. The current version of the GCompris 
software package is divided into seven educational 
units, and each unit has its own categories and 
subcategories that represent various activities and 
educational games. 

The second unit (Fig.2) is reading, in which children 
learn to read or recognize letters and numbers. All 
games are designed so that children gradually 
acquire knowledge. They especially learn 
uppercase and especially lowercase letters and 
they also learn numbers through the written words 
of their values. An example of a game from this unit 
is the game "Missing letter" in which children have 
to find which letter is missing in the name of an 
object. 

eduActiv8 [20] is a set of educational programs 
for children from 3 to 10 years old (Fig. 3). The 
former name of PySioGame has recently been 
changed. This software is divided into the following 
areas: language, mathematics, time management, 
art, memory and entertainment. 

Figure 3. eduActiv8/PySioGame 
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5.2. Educational applications for mobile 
devices 

Educational applications are software designed to 
be run and used on mobile or portable devices 
(phones, tablets). In addition to encouraging 
cognitive and sensory motor development, 
children's socially empathetic behavior towards 
people, plants and animals, we can use them for 
counting and practicing phrases, words and 
sentences in English. 
Peg + Cat [21] - with these application (Fig. 5) 
children learn number recognition, counting 
forward and backward from 1 to 100, playing and 
singing with Peg and Cat. 

Monkey Preschool Lunchbox [22] – through six 
different activities, while helping the monkey to 
pack the fruit in the lunch box, the child will learn 
letters, colors, shapes, to count and recognize 
different patterns with this application; 

A Parcel of Courage [23] is an interactive story 
in which family members help their grandmother 
overcome her fear of flying. The application is 
designed to help children through telling a story to 
better understand its content and improve their 
ability to navigate in space, working memory, 
hand-eye coordination, listening skills, following 
the course of action and solving problems; 

Alphabet Flashcards [24] is an application for 
learning letters. The game encourages the 
development of children's memory and develops 
listening skills. Children will learn how to pronounce 
a letter and will be able to associate it with an 
object whose name begins with that letter (e.g. A - 
airplane). 

Preschool Arcade [25] the app contains four 
games: ABC Invasion, Pinball 123, ClawCrane 
Matching and Whack-a-Mole. With interesting 
animation and sound effects, children learn to 
recognize small and capital letters, to count and 
improve their cognitive abilities. 

5.3. Educational applications on the Internet 
(online applications) 

Online educational applications do not need to be 
installed on a computer, but to access them, all you 
need is the Internet. The Internet is full of many 
online applications and sites for interactive online 
English learning. Among the most famous are the 
following: 
LearnEnglish Kids [26] is the most famous site of 
its kind set up by the British Council and which 
contains a set of games through which children 
can: listen and learn songs and stories, read and 
write, speak and spell, learn grammar and all this 
through play, using coloring books, puzzles, 
counters. The games are also classified by scientific 
fields, so children can learn the basic concepts of 
mathematics, geography, natural sciences and art, 
in English. 
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Gus on the Go and Stories by Gus on the Go 
[27] is an application intended for children aged 
three to seven years. The user follows the 
adventures of an owl that travels the world and 
learns languages. It contains ten lessons and the 
child can learn about 90 new words. 

Pili POP [28] is an application intended for children 
aged three to ten years. The child learns different 
topics (fruits, vegetables, colors...) through 200 
activities, following curious aliens who have just 
arrived on our planet. The voice recognition 
program allows you to practice reading and 
pronunciation. This application also provides 
parents with the possibility of monitoring their 
children's progress through monthly reports. 

Little Pim [29] is an application intended for 
children up to six years of age and was conceived 
based on the opinion of experts that a child at an 
early age can easily acquire three languages, 

naturally and without difficulty. Pim is a panda with 
the help of which the child can learn up to 360 
words and phrases in the English language (12 
languages are available). 

Safekidgames [30] is an application that can be 
used to learn letters or numbers and works by 
clicking on the appropriate letter, or number, hears 
the pronunciation in English. 

6. CONCLUSION 

A successful educational system must 
unconditionally follow and apply modern trends and 
technological achievements. Information and 
communication technology is our actuality and 
reality. Children grow up surrounded with ICT, that 
is, they are exposed to modern technical devices, 
mobile phones, tablets and computers from an 
early age.  
Information and communication technology enable 
children's play, through guided activities, to overlap 
the real world with the virtual world and lead to 
spontaneous and immediate acquisition of 
knowledge and learning of new concepts. 
The aforementioned knowledge led to the creation 
of a different attitude towards the early 
development of children. Today, there is an 
awareness that early learning and experience are 

397



ESP and Technics and Informatics: Challenges and Perspectives Stevanović et al. 

of great importance for further development and 
that they depend to a significant extent on the 
quality of the social and cultural environment in 
which children live. 
In learning English with young children, the most 
important thing is to help them master the basic 
concepts, encourage their desire to learn and build 
a positive attitude towards the language. 
In order to achieve the successful application of ICT 
in learning English for preschool children, it is 
necessary for the teacher to have both professional 
and digital competences. 
Only a teacher who knows well the achievements 
and possibilities of applying ICT in the processes of 
play and learning will be able to apply them in a 
proper way in his work. 

REFERENCES 

[1] Aleksić, V., Ivanović, M. (2014). Uticaj
računarskih igara na socijalne veštine učenika,
Tehnika i informatika u obrazovanju, TIO2014,
Čačak: Fakultet tehničkih nauka, 409-413.

[2] Kuzmanović, D., Zlatarović, V., Anđelković, N.,
Žunić-Cicvarić, J. (2019). Deca u digitalnom
dobu, Užice: Užički centar za prava deteta.

[3] Ivić, I. (1969). Razvoj saznajnih funkcija u
predškolskom periodu. Pedagogija, Beograd,
18-29.

[4] Pavlović Breneselović, D. (2015). Gde stanuje
kvalitet 2 – istraživawe sa decom prakse
dečjeg vrtića. Beograd: Institut za pedagogiju
i andragogiju.

[5] Baucal, А. (2012). Standardi za razvoj i učenje
dece ranih uzrasta u Srbiji. Beograd: Filozofski
fakultet, Institut za psihologiju

[6] Osnove programa predškolskog vaspitanja i
obrazovanja (Koncepcija osnove programa –
Godine uzleta)

[7] Silić, А. (2007). Stvaranje poticajnoga
okruženja u dečjemu vrtiću za komuikaciju na
stranome jeziku. Odgojne znanosti, br.
2/2007. Zagreb: Učiteljski fakultet, 67-84.

[8] Prtljaga, Ј. (2018). Integrativni pristup
poučavanju i učenju stranog jezika i
integrisano učenje sadržaja i jezika na ranom
uzrastu. (Materijal sa predavanja) Vršac:
Visoka škola strukovnih studija za vaspitače
„Mihailo Palov“. Dostupno na linku:
http://vaspitacice.rs/wp-
content/2018/10/Paper-Jelena-Prtljaga.pdf

[9] Brković, А. (2011). Razvojna psihologija.
Čačak: Regionalni centar za profesionalni
razvoj zaposlenih u obrazovanju.

[10] Kumari, A. (2014). Learnin shaped by ICT in
early childhood care and education: Indian
context, Journal of international academic
research for multidisciplinary, Vol.2, Issue 6.

[11] Chen, X., Zou, D., Xie, H., Su, F. (2021).
Twenty-five years of computer-assisted
language learning: A topic modeling analysis,
Language Learning & Technology, Vol. 25,
Issue 3, pp. 151–185.

[12] Gillespie, J. (2020). CALL research: Where are
we now? ReCALL, 32(2), 127–144.

[13] Kasalović М. (2011). Blog i njegove
mogućnosti u nastavi tehničko informatičkih
predmeta.  Zubin Potok: SŠ „Gligorije
Božović“.

[14] Glušac, D. (2012). Elekstronsko učenje. Novi
Sad: Tehnički fakultet „Mihajlo Pupin“,
Univerzitet u Novom sadu.

[15] Savković, К., Vasić, N. (2019). Internet kao
važan segment informaciono-komunikacionih
tehnologija prilikom učenja i u nastavi
engleskog jezika. Istraživanja u pedagogiji, br.
1/2019. Vršac: Visoka škola strukovnih studija
za vaspitače „Mihailo Palov“, 328-339.

[16] Mubarak Al-Awidi, H., Ismail, S. (2014).
Teachers’ perceptions of the use of computer
assisted language learning to develop
children’s reading skills in English as a second
language in the United Arab Emirates. Early
Childhood Education Journal, 40(1).

[17] Marković, V., Aleksić, V., Papić Ž.M. (2014).
Učenje vokabulara engleskog jezika pomoću
obrazovnih računarskih igara, Tehnika i
informatika u obrazovanju, TIO2014, Čačak:
Fakultet tehničkih nauka.

[18] Van Daal, V.H.P., Reitsma, P. (2000).
Computer-assisted learning to read and spell:
results from two pilot studies. Journal of
Research in Reading, Volume 23, Issue 2,
181-193.

[19] GCompris https://gcompris.net/index-
en.html

[20] eduActiv8 https://www.eduactiv8.org/
[21] Peg + Cat https://pbskids.org/peg/
[22] Monkey Preschool Lunch Box

https://apps.apple.com/us/app/monkey-
preschool-lunchbox/id328205875

[23] A Parcel of Courage
https://www.moonagroup.com/

[24] Alphabet Flashcards
https://www.flashcardsforkindergarten.com/al
phabet-flashcards/

[25] Preschool Arcade
https://apps.apple.com/us/app/preschool-
arcade/id285523979

[26] LearnEnglish Kids
http://learnenglishkids.britishcouncil.org/

[27] Gus on the Go https://www.gusonthego.com/
[28] Pili POP https://pilipop.com
[29] Little Pim https://www.littlepim.com
[30] Safekidgameshttps://www.safekidgames.com

398

https://www.safekidgames.com/
https://www.safekidgames.com/
https://www.researchgate.net/profile/Sadiq-Ismail-2
https://www.gusonthego.com/
https://www.flashcardsforkindergarten.com/alphabet-flashcards/
https://www.flashcardsforkindergarten.com/alphabet-flashcards/
https://www.eduactiv8.org/
https://apps.apple.com/us/app/preschool-arcade/id285523979
http://learnenglishkids.britishcouncil.org/
http://learnenglishkids.britishcouncil.org/
https://gcompris.net/index-en.html
http://vaspitacice.rs/wp-content/2018/10/Paper-Jelena-Prtljaga.pdf
http://vaspitacice.rs/wp-content/2018/10/Paper-Jelena-Prtljaga.pdf
https://apps.apple.com/us/app/monkey-preschool-lunchbox/id328205875
https://apps.apple.com/us/app/monkey-preschool-lunchbox/id328205875
https://www.moonagroup.com/
https://www.littlepim.com/
https://pilipop.com/
https://pbskids.org/peg/
https://www.researchgate.net/profile/Hamed-Al-Awidi

	P
	P0
	Notes
	P1
	Online Resources as a Support for Teaching STEM Courses in Secondary Vocational Schools and in Faculties
	1. INTRODUCTION
	2. ADVANTAGES AND DISADVANTAGES OF ONLINE TEACHING
	3. LITERATURE AVAILABLE ON THE INTERNET
	4. TUTORIALS, LESSONS, TESTS
	5. ASYNCHRONOUS AND SYNCHRONOUS ONLINE LESSONS
	5.1 ASYNCHRONOUS ONLINE LESSONS

	6. ANIMATION IN CLASS
	7. TV SHOWS, DOCUMENTARY AND FEATURE SERIES IN THE FIELD OF TECHNOLOGY
	8. LABORATORIES FOR ELECTRICAL MACHINES, DRIVES AND AUTOMATICS (EMPA) YOUTUBE CHANNEL
	8.1 Standard electrical machines, electronics, automation:
	8.2 Special electrical machines:
	8.3 Other

	9. RECORDED VIDEO EXPERIMENTS
	9.1 EMDA laboratory video experiments:
	9.2 Video experiments by other authors

	9.3 Youtube technical contents
	10. FRAUD ON THE INTERNET
	11. VIRTUAL LABORATORIES
	12. APLETS
	13. SPECIALIZED SIMULATION PROGRAMS
	14. REMOTE EXPERIMENTS
	15. GEOGEBRA
	16. EXAMPLE OF AN ONLINE CLASS AT FTS ČACAK RECORDED IN THE TIME OF THE PANDEMIC
	17. CONCLUSION
	The paper attempts to systematize the online content that can be used in classes. In doing so, the author presented the teaching content that he has used for more than 30 years in the teaching of the subjects Electric machines and Electric motors.
	In addition, online resources for other technical disciplines are also provided.
	Everything is illustrated with videos of several online classes realized and recorded at FTN Čačak in the 2020/21 school year.
	ACKNOWLEDGEMENTS
	references


	P2
	Problematic Internet Use:  Old problems with a new twist
	1. INTRODUCTION
	2. IS IT A REAL PROBLEM?
	3. INTERNET ADDICTION, EXCESSIVE INTERNET USE, PROBLEMATIC INTERNET USE…?
	4. SYMPTOMS, TYPES AND CONSEQUENCES
	4.1. How to recognise the problem?

	5. INTERNET USE RELATED PROBLEMS
	6. CONCLUSION
	references


	Blank Page

	S1
	S100
	Notes
	S101_19
	1. INTRODUCTION
	The structure of any educational institution, including schools, consists of physical and organizational as well as social aspects [1], with classroom organization being an important part of the physical aspect. A rich and stimulating spatial and mate...

	2. METHODS
	3. RESULTS
	4. DISCUSSION
	5. CONCLUSION
	ACKNOWLEDGEMENTS
	Our special thanks to the technical culture teachers who collected data in the schools. We would also like to thank the University of Rijeka, which made this research possible.
	references

	S102_12
	Self-assessment of Student Digital Competences in Serbia
	1. INTRODUCTION
	2. RESEARCH METHODOLOGY
	3. RESULTS AND DISCUSSION
	4. CONCLUSION
	references


	S103_46
	User Experience Design of University Schools’ Web Portals: Comparative Analysis of State-owned Technical Faculties in Serbia
	1. INTRODUCTION
	2. BACKGROUND – HCI, WEB USER EXPERIENCE AND WEB DESIGN
	3. RELATED WORK
	4. RESEARCH METHODOLOGY
	5. RESULTS AND DISCUSSION
	6. CONCLUSION
	references


	S104_73
	Development of information system for digital dialogue in teaching using RESTful service
	1. INTRODUCTION
	2. CHOICE OF THE DEVELOPMENT PLATFORM
	2.1. Selection of web services in the application
	2.2._SOAP web service as a standard
	2.3._A RESTful web service as an alternative

	3. APPLICATIONS IN THE DIGITAL DIALOGUE SYSTEM
	3.1._Java desktop application on the server
	3.2._Java android client side application

	4. STARTING A DIGITAL DIALOGUE
	5. CONCLUSION
	AKNOWLEDGMENTS
	REFERENCES


	Blank Page

	S2
	S200
	Notes
	S201_49
	To MOOC or not to MOOC? Exploring MOOC readiness of YNSPEED project participants
	1. INTRODUCTION
	1.2. Review of literature on Massive Online Open Courses (MOOCs)

	2. METHOD
	2.1. Instrument and the Sample

	3. RESULTS
	4. CONCLUSIONS AND IMPLICATIONS FOR FURTHER RESEARCH
	references


	S202_02
	Modern Educational Technologies in Professional Training of Student in Technical Institutes of Higher Education
	1. INTRODUCTION
	2. EXPOSTION
	3. METHOD
	4. CONCLUSION
	references


	S203_14
	Augmented and Virtual Reality in Education
	1. INTRODUCTION
	2. LITERATURE REVIEW
	3. RESEARCH METHODOLOGY
	3.1. Subject and goal of the research
	3.2 Search process and selection of relevant literature

	4. RESULTS AND DISCUSSION
	5. CONCLUSION
	references


	S204_53
	Online tools for new teaching concepts and new teaching conditions
	1. INTRODUCTION

	S205_15
	Micro:bit as a new technology in education  in primary schools
	1. INTRODUCTION
	2. THE USE OF MICRO:BIT IN TEACHING
	2.1. The use of MICRO:BIT in Informatics
	2.2. The use of MICRO:BIT in Electronics
	2.4. The use of MICRO:BIT in Robotics
	2.5. The use of MICRO:BIT in Nature and society
	2.6. Visual block editor - JavaScript Blocks
	2.7. Editor - MicroPython

	3. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S206_27
	Android game development
	1. INTRODUCTION
	2. ANDROID OPERATING SYSTEM
	2.1.  Basic methods in the application life cycle

	3. ANDROID GAMES
	4. Technologies in the development of project solutions
	4.1. Description of the C# programming language

	5. Visual Studio Code
	5.1. Creating a Unity desktop

	6. PROJECT SOLUTION DETAILED ANALYSIS
	6.1. Project solution using programming language C# and Unity + VS Code
	6.2. Individual description of all available folders in the project solution
	6.3. Scene 1 StartScreen
	6.4. Touch Script character gesture
	6.5. Script for creating events and buttons
	6.6. Scene 2 Gameplay
	6.7. Main character script and implementation

	7. FUTURE WORK
	8. CONCLUSION
	references


	S207_40
	Possible Aspects of E-Materials Application  in the Teaching Process
	1. INTRODUCTION
	2. TECHNOLOGICAL PROGRESS AND DEVELOPMENT OF NEW POSSIBILITIES
	3. TYPES OF E-MATERIALS
	4. THE ROLE OF E-MATERIALS IN TEACHING
	5. CONCLUSION
	ACKNOWLEDGEMENTS
	references



	S3
	S300
	Notes
	S301_64
	Implementation of new equipment for the laboratory exercises – Testing of low-voltage electrical installations
	1. INTRODUCTION
	2. EQUIPMENT FOR THE LABORATORY EXERCISES
	2.1 Multifunctional measuring instruments for electrical installation safety testing
	2.2 Demonstration board for simulation in electrical installations

	3. EXAMPLES OF LABORATORY EXERCISES - FAULT LOOP IMPEDANCE MEASUREMENT
	3.1 Example of fault loop impedance measurement in TT system
	3.2 Example of fault loop impedance measurement in TN system

	4. CONCLUSION
	ACKNOWLEDGEMENTS
	REFERENCES


	S302_04
	Protection against electric shock in electrical engineering didactic laboratories
	1. INTRODUCTION
	2. COVER AGAINST DIRECT CONTACT WITH LABORATORY TERMINALS
	3. THE EXAMPLES OF APPLICATION
	4. CONCLUSION
	Acknowledgements
	references


	S303_09
	Improvement of Student’s Engine Room knowledge and operational skills during Simulator training
	1. INTRODUCTION
	2. SYNCHRONIZATION EXERCISE
	2.1. Synchronization procedure

	3. STUDENTS’ PROGRESS
	4. CONCLUSION
	Acknowledgments

	references


	S304_67
	Integration of virtual instrumentation in marine electrical engineering education
	1. INTRODUCTION
	2. MARINE ELECTRICAL ENGINEERING EDUCATION
	3. VIRTUAL INSTRUMENTATION
	4. PERFORMING THE EXPERIMENTS
	4.1. The laboratory exercise 1
	4.2. The laboratory exercise 2
	4.3. The laboratory exercise 3
	4.4. The laboratory exercise 4

	ACKNOWLEDGEMENTS
	references


	S305_03
	Field reversal DC machine braking  with DCM drive
	1. INTRODUCTION
	2. THEORETICAL BACKGROUND
	2.1. Braking using field reversal

	3. REALISATION FIELD REVERSAL BRAKING WITH SIEMENS DCM DRIVE
	3.1. Definition of digital outputs of SIEMENS DCM DRIVE
	3.2. Definition of digital input of SIEMENS DCM DRIVE
	3.3. Defining time intervals of the field reversal braking process
	3.4. Field reversal braking procedure with SIEMENS DCM drive

	4. Laboratory experiment and results of measurement
	4.1. Braking motor based on the set reference
	4.2. Braking using field reversal with the set deceleration ramp of 2 s

	5. CONCLUSION
	ACKNOWLEDGEMENTS
	APPENDIX


	S306_56
	Use of electronic design automation tools in computer engineering courses
	1. INTRODUCTION
	2. PROGRAM COUNTER DESIGN
	3. EDA PLAYGROUND PROJECT
	4. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S307_59
	New Challenges in Computer Architecture Education
	1. INTRODUCTION
	2. MICROPROCESSORS BRING CHANGE
	2.1 Personal computers - heralds of the new age
	2.2 CISC and RISC architectures

	3. ARM TAKES PRECEDENCE
	4. RISC–V – SOMETHING NEW IS COMING
	5. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S308_29
	ECG Sensor Measurements with Arduino in Biomedicine Education
	1. INTRODUCTION
	2. ANATOMY OF THE HUMAN HEART
	3. HEART ELECTRICAL ACTIVITY
	4. ELECTROCARDIOGRAM
	5. SYSTEM FOR HEART RATE DETECTION
	5.1. AD8232 ECG SENSOR
	5.2. ECG ELECTRODES PLACEMENT

	6. RESULTS AND DISCUSSION
	7. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S309_47
	Introduction to non-contact temperature measurement procedures using the Python programming language
	1. INTRODUCTION
	2. STRUCTURE OF EXERCISES AND EXPECTED OUTCOMES
	3. SOME POTENTIAL SOFTWARE ISSUES
	4. DEVELOPMENT OF AN ALTERNATIVE SOLUTION
	4.1. Environment
	4.2. Code

	5. CONCLUSION
	references


	S310_48
	Construction and programming of the platform for spatial imaging with sensors
	1. INTRODUCTION
	2. PLATFORM MODEL
	3. PARTS OF THE PLATFORM
	4. PLATFORM PROGRAMMING
	5. LABVIEW PROGRAM
	6. FINAL APPEARANCE OF THE PLATFORM AND THE POSSIBILITY OF FURTHER IMPROVEMENT
	7. CONCLUSION
	LITERATURe


	S311_54
	Getting Started with Wall Segmentation
	1. INTRODUCTION
	2. Semantic segmentation
	2.1 Architectures
	2.2. Loss functions
	2.3. Metrics

	3. Wall segmentation
	3.1. Dataset
	3.2. Model

	4. Experiments
	4.1. Training
	4.2. Results

	5. Limits of the current approach
	5.1. ADE20K scenes
	5.2. Annotation quality
	5.3. Overcluttered images
	5.4. Image resolution
	5.5. Difficult images

	6. CONCLUSION
	references


	S312_23
	Implementation of embedded messages using steganography in the PHP software package
	1. INTRODUCTION
	2. STEGANOGRAPHY AND STEGANALYSIS
	2.1.  Steganography
	2.1.1. Steganographic system
	2.2. Steganalysis and methods of detection
	2.3. LSB method

	3. RC4 CRYPTOGRAPHIC ALGORITHM
	3.1. Encryption and decryption of RC4 algorithms

	4. APPLICATION
	4.1. Xampp
	4.2. PHP programming language features
	4.3. Display results and code

	5. CONCLUSION
	references


	S313_52
	Determining source code repetitiveness on various types of programming assignments
	1. INTRODUCTION
	2. USED METHODS
	3. TEST CASES
	3.1. First Test Case - Change Of A Single Line Of Code In A Boilerplate (Prepared For Reusability) Code
	Observed code is a connection file that connects a database with an application. Code is written in the PHP programming language and is used as boilerplate code. It defines parameters for PDO (PHP Data Objects) like hostname, port, username, and passw...
	3.2. Second Test Case - Solution Of The Same Task In The C Programming Language, With And Without Using Functions.
	3.3. Third Test Case - Four Different Implementations of a Large-Scale Web Project

	4. RESULTS
	4.1. First Test Case Results
	4.2. Second Test Case Results
	4.3. First Test Case Results

	5. CONCLUSION
	REFERENCES


	S314_11
	Estimation of CPU Scheduling Algorithms Efficiency Using Object Oriented Programming
	1. INTRODUCTION
	2. SCHEDULING ALGORITHMS
	3. RESEARCH METHODOLOGY
	4. RESULTS AND DISCUSSION
	5. CONCLUSION
	references


	S315_01
	Kinematic analysis of door closer mechanism using software package SAM 8.1
	1. INTRODUCTION
	2. SAM 8.1
	3. KINEMATIC ANALYSIS USING SAM 8.1
	4. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S316_26
	1. INTRODUCTION
	2. EXPERIMENTAL STATION FOR EDUCATIONAL PUROPSE
	2.1. Acquaintance of students with assigned tasks
	2.2. Тwo-axis pneumatic manipulator
	2.3. Measuring the compressed air consumption

	3. RESSULTS AND DISCUSSION
	4. CONCLUSION
	references

	S317_38
	Application of Robotic Vision and PSO algorithm for determining the optimal path of movement of the robotic system
	1. INTRODUCTION
	2. iRVision FANUC VISION SYSTEM
	2.1. Fixed camera and robot-mounted camera
	2.2. Fixed camera and robot-mounted camera

	3. ALGORITHM PSO
	4. ANALYSIS OF THE WELDING TASK THAT THE ROBOT SYSTEM SHOULD PERFORM
	5. APPLICATION OF iRVision FANUC VISION SYSTEM-A FOR DEFINING THE PICTURE OF THE TASK THAT THE ROBOT SYSTEM SHOULD PERFORM
	6. APPLICATION OF THE PSO ALGORITHM FOR FINDING THE OPTIMAL ROBOT SYSTEM MOVEMENT PATH
	7. CONCLUSION
	references


	S318_68
	Flank wear as a function of cutting time
	1. INTRODUCTION
	During cutting, the tool wears out and loses its cutting capabilities, so wear is one of the most negative phenomena in machining processes. Tool wear is a normal phenomenon in the machining process, but is a detrimental factor that affects the qualit...
	1.1. Tool wear and the wear curve
	Flank wear of a cutting tool is known to have detrimental effects on part surface integrity including surface finish, residual stress, microstructure alternations, etc. Flank wear is commonly thought to result from abrasive wear of the cutting edge ag...
	1.2. End mill wear

	2. EXPERIMENTAL INVESTIGATIONS
	3. THE RESULTS OF THE EXPERIMENTAL INVESTIGATIONS
	4. CONCLUSION
	By analyzing the obtained results, it is observed that the greatest width of the flank wear is at the tip of the end mill cutter, and then it decreases by about 50% of the value. The width of the flank wear width is almost unchanged right up to a dist...
	references


	S319_75
	Improvement of study programs for bachelor's and master's studies in Mechatronics in response to the requirements of Industry 4.0
	1. INTRODUCTION
	2. REDESIGNIG OF CURRICULUMS
	2.1. Specific goals of improvement
	2.2. Developing digital competences
	2.3. Development of entrepreneurial competences
	2.4. Human and technical capacities

	3. RESULTS OF IMPROVEMENTS
	4. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	Blank Page

	S4
	S400
	Notes
	S401_13
	Artificial Intelligence in Education: A Review
	1. INTRODUCTION
	2. LITERATURE REVIEW
	3. METHODOLOGY
	4. RESULTS AND DISCUSSION
	4.1. Influence of artificial intelligence on the educational process
	4.2. Applications of artificial intelligence in education
	4.3. Benefits of using artificial intelligence in education

	5. CONCLUSION
	references


	S402_42
	Big Data Analytics Process Implementation on a Educational Data Set Extracted from Online Testing System
	1. INTRODUCTION
	2. RELATED WORKS
	3. BACKGROUND
	3.1. The theory of Big data
	3.2. Big data concepts
	3.3. Big data analytics

	4. CASE STUDY
	The use of analytics on large data sets extracted from educational environments is a relatively new area of research. The main goal of the conducted research was focused on the analysis and visualization of data generated in the environment of the sys...
	System for online preparation of the entrance exam at the Department of Electrical Engineering and Computer Science, (hereinafter Odsek VIŠER)[22] is based on the principles of three-layer MVC (Model-View-Controller) architecture and integrated within...
	4. 1. Results and discussion

	5. CONCLUSION
	references


	S403_20
	1. INTRODUCTION
	2. DATA MINING TECHNIQUES
	 Clustering - Clustering is the division of information into groups of related objects, ie. this technique represents the grouping of data based on their similarities.Regression - Regression analysis is a predictive data mining technique used to iden...
	• Association Rules - This data search technique helps detect a connection between two or more items.
	• Outer detection - A technique that refers to observing data items in a data set that do not match the expected pattern or expected behavior.
	• Sequential Patterns - A data mining technique specialized for estimating sequential data to detect sequential patterns, ie. similar patterns.
	• Prediction - A technique that uses a combination of other data mining techniques, such as regression, clustering, classification, etc. to analyze past events and phenomena, in order to predict future events and happenings.
	3. REGRESSION TECHNIQUE AND REGRESSION METHODS
	3.1. Linear and simple linear regression
	3.3. Multiple linear regression

	4. RESEARCH METHODOLOGY
	5. RESULTS
	5.1. Results of linear regression analysis

	A graph showing the movement of the total number of graduate master’s students in relation to years is presented in Figure 4. The independent variable X is defined as "years", while the dependent variable Y is defined as "total". It can be concluded t...
	5.2. Results of nonlinear regression analysis
	5.3. Results of multiple linear regression analysis

	6. CONCLUSION
	ACKNOWLEDGEMENTS
	references

	S404_22
	1. INTRODUCTION
	1.1 Related work
	2. ORGANIZATIONS FOR STANDARDIZATION IN THE IoT AREA
	5. RESULTS AND DISCUSSION
	Table 4. T-test results - comparison of difference in the page count of ISO/IEC and IEEE standard
	6. CONCLUSION
	ACKNOWLEDGEMENTS

	S405_41
	Determining the number of doctoral students in the Republic of Serbia using regression algorithm
	1. INTRODUCTION
	2. APPLICATION OF THE REGRESSION ALGORITHM THROUGH RELATED RESEARCH
	3. BASICS OF WEB MINING
	3.1. Categories of web mining

	4. STATISTICAL REGRESSION MODEL
	5. RESEARCH METHODOLOGY
	5.1. Data analysis software tool "NCSS"
	5.2. Data for analysis
	5.3. Data transformation and preprocessing

	6. RESULTS
	6.1. Results and discussion using simple linear regression
	6.2. Results and discussion using multiple linear regression
	6.3. Results and discussion using  non-linear regression
	6.4. Correlation of results with related research

	7. DISCUSSION
	8. CONCLUSION
	references


	S406_16
	Data analysis for COVID-19 using regression methods
	1. INTRODUCTION
	2. A REVIEW OF RELATED RESEARCH
	3. DATA MINING TECHNIQUES
	4. REGRESSION TECHNIQUE
	4.1. Simple linear regression
	4.2. Multiple linear regression
	4.3. Nonlinear regression

	5. RESEARCH METHODOLOGY
	5.1. NCSS Data Analysis Tool
	5.2. Data collected for analysis
	5.3. Preprocessing and data transformation

	6. RESULTS AND DISCUSSION
	6.1. Results and discussion using simple linear regression
	6.2. Result and discussion using multiple (complex) linear regression
	6.3. Result and discussion using nonlinear regression

	7. CONCLUSION
	references


	S407_45
	The role of Digital Twin technology in transforming engineering education
	1. INTRODUCTION
	2. ENGINEERING EDUCATION FOR TODAY AND TOMORROW
	3. DIGITAL TWIN (DT) TECHNOLOGY
	4. DT technology in engineering education
	4.1. Benefits of DT implementation in engineering education
	4.2. Challenges related to DT adoption in engineering education

	5. CONCLUSION
	references


	S408_05
	Providing dynamic adaptivity in Moodle LMS according to Felder-Silverman model of learning styles
	1. INTRODUCTION
	2. FELDER-SILVERMAN MODEL OF LEARNING STYLES
	3. PROPOSED DYNAMIC ADAPTIVE ALORITHM
	3.1. Model of Learning Style
	3.2. Similarity algorithm

	4. DYNAMIC ADAPTIVE LMS ARCHITECTURE
	5. EXPERIMENT SAMPLE
	6. CONCLUSION
	reference


	S409_33
	Implementing the AWS Academy curriculum into a cloud computing course
	1. INTRODUCTION
	2. RELATED WORK
	3. COURSE DESIGN
	3.1. AWS Academy

	4. DATA COLLECTING AND ANALYSIS
	5. CONCLUSION


	S410_35
	Information Technology impact level perception of Students at Electrical Engineering Faculty in East Sarajevo
	1. INTRODUCTION
	2. PARTICIPANTS
	2.1. Research question

	3.  RESULTS
	4. CONCLUSION AND FUTURE WORK
	references


	S411_08
	Stances of students on use of platform for taking exams or colloquia at the Academy of Applied Studies of Kosovo and Metohija, Department Uroševac – Leposavić
	1. INTRODUCTION
	2. PLATFORM FOR TAKING EXAM OR COLLOQUIA
	3. RESEARCH METHODOLOGY
	4. RESEARCH RESULTS AND DISCUSSION
	5. CONCLUSION
	REFERENCEs


	S412_28
	Cyber Security in Education
	1. INTRODUCTION
	2. RELATED RESEARCH
	3. RESEARCH ORGANIZATION
	4. RESULTS AND DISCUSSION
	4.1. Demographic data
	4.2. Cyber security knowledge

	5. CONCLUSION
	references


	S413_25
	Teaching and learning inspired optimization algorithms: A review
	1. INTRODUCTION
	2. THEORETICAL BACKGROUND
	3. TLBO ALGORITHM
	3.1. Teacher phase
	3.2. Student phase

	4. GTO ALGORITHM
	4.1 Ability grouping phase
	4.2. Teacher phase
	4.3. Student phase
	4.4. Teacher allocation phase
	4.5. Implementation of GTOA for optimization

	5. COMPARISON OF TLBO AND GTO ALGORITHMS
	6. REVIEW OF GTO AND TLBO ALGORITHMS IMPLEMENTATION
	7. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S414_30
	Mathematical Modeling in Digital Environment and its Implications on Teaching and Learning Extreme Values and Functions’ Monotonicity
	1. INTRODUCTION
	2. MATHEMATICAL MODELING
	2.1. Mathematical modeling in education
	2.2. Mathematical modeling process

	3. DIGITAL ENVIRONMENT AND MATHEMATICAL MODELING
	3.1. GeoGebra as a digital tool for mathematical modeling

	4. LEARNING EXTREME VALUES AND FUNCTIONS’ MONOTONICITY USING MATHEMATICAL MODELING AND GEOGEBRA
	4.1. The modeling process

	5. REMARKS AND DISCUSSION
	6. CONCLUSION
	references


	S415_34
	Teaching Quadratic Functions in Classroom and Online Using Mathematical Software Tools
	1. INTRODUCTION
	2. GEOGEBRA SOFTWARE
	3. TEACHING QUADRATIC FUNCTIONS
	4. METHOD
	4.1. GeoGebra-assisted quadratic function learning
	Case 1 (𝒂>𝟎, 𝒃>𝟎, 𝒄<𝟎)
	Case 2 (𝒂>𝟎, 𝒃<𝟎, 𝒄<𝟎)
	Case 3 (𝒂<𝟎, 𝒃<𝟎, 𝒄<𝟎)

	5. FINDINGS AND DISCUSSION
	6. CONCLUSION
	references


	S416_43
	Mathematica software graphical simulation of Iodine isotopes nuclear decay for teaching purposes
	1. INTRODUCTION
	2. SELECTION THE TYPE OF GRAPHICS PRESENTATION
	2.1. Choosing the type of Iodine isotope

	3. CURVE GRAPHICS PRESENTATION AND NUCLEI CALCULATION
	4. BARCHART GRAPHICS PRESENTATION
	5. MATHEMATICA SOFTWARE SIMULATION CODE
	6. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S417_21
	E-invoicing – Case Study in Serbia
	1. INTRODUCTION
	2. INVOICE IN PAPER FORM
	3. E-INVOICE

	3. BACKGROUND RESEARCH
	4. CONCLUSION
	references


	S418_69
	1. INTRODUCTION
	2. METHODOLOGY
	3. RESULTS
	4. CONCLUSION
	references

	Blank Page

	S5
	S500
	Notes
	S501_10
	Vocational Teacher Training in Online Course Design and Tutoring: Motivating Teachers to Participate in the E-training
	1. INTRODUCTION
	2. ONLINE TEACHER TRAINING OVERVIEW
	3. ACHIEVING TEACHER MOTIVATION FOR ONLINE COURSE DESIGN AND TUTORING
	4. TRAINING EVALUATION RESULTS
	5. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S502_18
	Undergraduate Students Perception of Improvement of Teachers Competencies Based on using Information System
	1. INTRODUCTION
	1.2 Research Objectives
	The main objectives of the research include:

	 investigating basic knowledge of the IS application in the teaching process among students in academic and vocational studies at the Faculty of Technical Sciences (FTS) in Čačak, University of Kragujevac;
	2. METHODOLOGY
	The questionnaire is used to collect the data necessary for the research. It was organized to identify the level of knowledge about the application of IS when teaching students of the Information Technology study programme at the academic and vocation...
	3. INFORMATION SYSTEM IN THE TEACHING PROCESS
	Figure 2 shows the case use diagram (lesson plan preparation) which represents the interaction between all actors in the teaching process.
	3.1 IS Impact on Teachers’ skills and competences
	4. RESULTS AND DISCUSSION
	5. CONCLUSION
	references


	S503_57
	Developing Teaching Competencies for Implementing Blended Learning in Higher Education: Experiences of Faculty of Science, University of Kragujevac
	1. INTRODUCTION
	2. BLENDED LEARNING
	3. BUILDING COMPETENCIES FOR SUCCESSFUL BLENDED LEARNING IMPLEMENTATION
	4. RESULTS AND ANALYSIS OF ACTIVITIES
	5. CONCLUSION
	ACKNOWLEDGEMENTS
	REFERENCES


	S504_07
	Entrepreneurial education in emerging countries: how to keep abreast with global competitive needs
	1. INTRODUCTION
	2. ENTREPRENEURIAL EDUCATION – DEFINITION AND IMPORTANCE
	3. NEED OF ENTREPRENEURIAL EDUCATION IN EMERGING COUNTIRES
	3.1. Emerging countries in Western Balkans
	3.2. Entrepreneurial education in the Western Balkans – challenges

	4. YOUNG MIGRATION – RESULT OF GLOBALIZATION OR URGENT NEED TO REFORMING ACADEMIC ENTREPRENEURSHIP
	5. CONCLUSION
	references

	[11] Soluk, J., Kammerlander, N., Darwin, S. (2021): Digital entrepreneurship in developing countries: The role of institutional voids

	S505_51
	PLM Education: The Role of Engineering Management Study Programs
	1. INTRODUCTION
	2. PLM EDUCATION ISSUES
	2.1. The PLM competences
	2.1. PLM digital competences and the role of PLM academic platforms

	3. ACQUIRING PLM COMPETENCIES THROUGH ENGINEERING MANAGEMENT EDUCATION
	4. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S506_39
	The Impact of Global Changes on the Transformation of Politics, Economy and Education
	1. INTRODUCTION
	2. FURTHER RESEARCH
	3. CONCLUSION
	references



	S6
	S600
	Notes
	S601_44
	Key ESP Words and Phrases
	1. INTRODUCTION
	1.1. Target language learners
	1.2. Corpus

	2. METHODOLOGY
	3. LEXICAL PROFILE OF CTSTM
	4. KEY WORDS IN CTSTM
	5. THE MOST FREQUENT N-GRAMS IN CTSTM
	6. GE PHRASES IN CTSTM
	7. CONCLUSION
	references


	S602_58
	Exploring ESP learners’ self-efficacy of writing skills in IT context
	1. INTRODUCTION
	2. RESEARCH METHODOLOGY
	2.1. Sample and context of the research
	2.2. Research variables
	2.3. Instrument

	3. RESULTS AND DISCUSSION
	4. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S603_36
	ICT assisted English learning in preschool education
	1. INTRODUCTION
	2. LEARNING OF PRESCHOOL CHILDREN
	2.1. Learning through play and exploration
	2.2. The role of kindergartens in children's early learning

	3. LEARNING FOREIGN LANGUAGES IN PRESCHOOL AGE
	4. ICT USE IN PRESCHOOL EDUCATION
	5. ICT ASSISTED ENGLISH LEARNING IN PRESCHOOL EDUCATION
	5.1. Educational applications for the computer
	5.2. Educational applications for mobile devices
	5.3. Educational applications on the Internet (online applications)

	6. CONCLUSION
	references


	S604_61
	ESP educators in the post-pandemic  e-environments: Teaching Presence and English for IT
	1. INTRODUCTION
	2. THEORETICAL BACKGROUND

	3. METHODOLOGY
	3.1. Course description and the sample

	The findings reveal that students were quite aware of the instructional strategies their teacher deployed in online classes to build a strong Teaching Presence, so they mention the teacher’s commitment/enthusiasm to guide the interaction, their class ...
	As key downsides of the process, the respondents mentioned only a few issues; class size, the teacher’s attitude towards students, and inadequate handling handouts, but due to the small number of responses (1 response each), they are not relevant. To ...
	The findings of both the quantitative and the qualitative parts of the research imply that both Hypotheses of the study are confirmed; IT students have had positive attitudes toward the Teaching Presence during the English for IT course, and there is ...
	5. CONCLUSION
	Within the CoI framework, we investigated how students assessed Teaching Presence within the English for IT course they attended, and whether there was a correlation between Teaching Presence and course satisfaction. The research findings of our study...
	REFERENCES


	S605_66
	A Genre Analysis Approach in Teaching Marine Electrical Engineers Texts
	1. INTRODUCTION
	2. A CONCEPT OF GENRE
	3. METHODOLOGY AND CORPUS
	4. SOME DOCUMENTS USED ON BOARD AND THEIR ANALYSIS
	4.1. Checklists
	4.2. Instructions and procedures

	5. CONCLUSION
	references


	S606_55
	Oral presentation as authentic material for providing ESP instruction
	1. INTRODUCTION
	2. THEORETICAL BACKGROUND
	2.1. Oral Presentation as a task
	2.2. Oral presentation as authentic material

	3. Research design
	3.1. Research questions
	3.2. Participants
	3.3. The task

	3.4. Research method and analysis
	3.5. Results

	4. Discussion
	However, the study has its limitations. They mostly concern a small number of items that were investigated in the questionnaire. The other elements of successful presentations could also be investigated, such as the impact of video presentations on th...
	5. Conclusion
	references


	S607_31
	Students’ perspective of ESP in IT classroom: challenges and opinions
	1. INTRODUCTION
	2. THE ROLE OF ESP TEACHERS
	3. THE POSITION OF ESP IN HIGHER EDUCATION – THE NEED FOR NEEDS ANALYSIS
	4. RESEARCH METHODOLOGY
	4.1. Participants

	5. RESULTS
	5.1. General English
	5.2. ESP classes and needs analysis

	6. DISCUSION OF THE RESULTS
	7. CONCLUSION AND IMPLICATIONS FOR FURTHER RESEARCH
	references


	S608_32
	Using Escape rooms in English classes
	1. INTRODUCTION
	1.1. Escape room in English classes
	1.2. Escape room in practice

	2. STE(A)M IN LANGUAGE TEACHING
	3. CONCLUSION
	references



	S7
	S700
	Notes
	S701_72
	1. INTRODUCTION
	1.1. Antecedents and Consequences of Cyber Resilience
	1.2. The Current Study

	2. METHODS
	2.1. Participants and Procedure
	Ninety-four university students (F=57.4%) aged 19 to 57 (M=31.11, SD=9.04) completed an online questionnaire in June 2022. Socio-demographic characteristics of the sample are reported in Table 1.
	2.2. Measures
	2.3. Statistical Analyses

	3. RESULTS
	3.1. Cyber Resilience and Negative Online
	Experiences
	3.2. Stress and Resilience

	4. DISCUSSIONS AND CONCLUSIONS
	The results of this study bring out interesting aspects about the digital resilience and psychological wellbeing of Italian higher education students. First of all, our students reported high levels of digital resilience. These data are in line with p...
	references

	S702_63
	Perceived stress, cyber and psychological resilience among Polish students – preliminary results
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Participants and procedure
	2.2. Methods
	Perceived stress
	Cyber resilience
	Psychological resilience
	2.3. Statistical analyses

	3. RESULTS
	3.1. Perceived stress
	3.2. Cyber resilience
	3.3. Psychological resilience

	4. CONCLUSION
	references


	S703_71
	University students’ resilience and perceived difficulties during the Covid-19 pandemic:  a pilot study in Serbia
	1. INTRODUCTION
	2. RESILIENCE AND STUDENT WELLBEING DURING COVID-19 PANDEMIC
	2.1. Psychological resilience and student  well-being
	2.2. Students’ coping during the COVID-19 pandemic

	3. RESEARCH
	4. RESULTS AND DISCUSSION
	5. CONCLUSION
	references


	S704_24
	University students’ well-being during emergency remote teaching: reflections from the viewpoint of the Self-determination theory
	1. INTRODUCTION
	2. WHAT IS STUDENT WELL-BEING AND WHY IS IT IMPORTANT?
	3. THE QUALITY OF THE EMERGENCY REMOTE TEACHING AND STUDENT WELL-BEING
	3.1. Competence
	3.2.  Autonomy
	3.3.  Relatedness

	4. DISCUSSION AND RECOMMENDATIONS
	5. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S705_60
	Resilience of Higher Education Institutions in Serbia: A Student’s Perspective
	1. INTRODUCTION
	1.1. Organizational Resilience
	1.2. Aim of the Study

	2. METHOD
	2.1. Participants
	2.2. Data Collection
	2.3. Data Analysis

	3. FINDINGS
	3.1. How was the ERE delivered?
	3.2. How have Students Experienced the ERE?
	3.3. How has the HE Teaching Adapted to the Changes in the Students’ Lives and Learning?

	4. DISCUSSION AND RECOMMENDATIONS
	ACKNOWLEDGEMENTS
	references


	S706_62
	University Teachers’ Resilience
	1. INTRODUCTION
	2. CONCEPTUALIZATION OF THE RESILIENCE
	3. THE TEACHERS' RESILIENCE
	4. RESEARCH METHODOLOGY
	5. RESULTS AND DISCUSSION
	5.1. Descriptive and correlation analysis
	5.2. Comparison of the subgroups

	6. CONCLUSION
	ACKNOWLEDGEMENTS
	references


	S707_76
	From Collaboration to Solutions: Encouraging Collaborative Problem Solving through School Practice
	1. INTRODUCTION
	2. CONCEPT AND METHODOLOGY
	2.1. Methodology
	2.2. The PEER intervention model

	3. CONCLUSION
	ACKNOWLEDGEMENTS
	references



	S8
	S800
	Notes
	S801_17
	Inovativni pristupi nastavi matematike primenom znanja stečenih u okviru informatike i računarstva
	Innovative approach to teaching mathematics by applying the knowledge acquired in Informatics and computing
	1. Uvod
	2. METODOLOGIJA ISTRAŽIVANJA
	3. PREGLED ALATA, OBRAZOVNIH SOFTVERA I UREĐAJA POGODNIH ZA UNAPREĐIVANJE NASTAVE MATEMATIKE
	3.1. Primena programskog paketa GeoGebra u nastavi matematike
	3.2. Primena micro:bit uređaja u nastavi matematike
	3.3. Pregled alata informaciono-komunikacionih tehnologija i primeri njihove primene u nastavi matematike

	4. ZAKLJUČAK
	ZAHVALNOST
	LITERATURA


	S802_65
	Nastava programiranja u oblaku:  paradigma novog doba
	Teaching of programming in the cloud: A paradigm for the new era
	1. UVOD
	2. NASTAVNA TEMA RAČUNARSTVO I ODABRANA RAZVOJNA OKRUŽENJA
	3. NOVOSTI IZ PROJEKTA JUPYTER
	4. ONLAJN REPOZITORIJUMI NA GITHUB-U
	5. GOOGLE COLABORATORY
	6. ZAKLJUČAK
	ZAHVALNICA
	LITERATURA


	Blank Page

	S9
	Appendix B
	Notes
	AppendixB_FINAL
	Enhancing digital and psychological resilience through peer networking in the online environment in times of crisis: ERASMUS+ project and interconnections





