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Abstract. Although the application of modern technologies in the education system of Serbia shows signs of progress in
the last few years, it is still not at a satisfactory level. Hence the demands for improvement of learning methods and
means are imposed.In order to determine to what extent each form of work is represented in the teaching of informatics
and computer science, we conducted an interview with teachers of informatics and computer science in elementary
schools in the territory of the cities of Belgrade and Novi Sad. The sample includes 19 teachers. The teachers answered
23 questions, which we divided into five groups.The research was conducted in two phases in May 2022 and June 2023.
Contemporary conditions require a change in the content and methods of organizing the education process, and the
transformation of the traditional school into a research unit ready to accept innovations.
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Introduction

The importance and role of the teacher, as one of
the key factors of the quality teaching process, has
always attracted the attention of various authors and
has been the subject of numerous theoretical
considerations and empirical research, both in the
field of informatics and computing and beyond.
Considering the scope and breadth of problems in
the teaching process, the role of teachers and
methods of teaching work are studied within
different areas, such as, for example: school age of
students, level of student achievement, type of
school, teaching subjects, teaching methods, forms
teaching work...In this paper, the role of informatics
and computer science teachers was studied in
relation to general questions about forms of work in
this subject. The research was carried out with the
aim of determining the actions of teachers who
realize their professional role in the most important
areas of teaching activities (organization and
implementation of teaching; developing students'
motivation and interest in learning IT content;
achieving quality communication and interaction in
the teacher-student relationship, as well as to their
connection with the achieved level of student
success in the teaching of informatics and computer
science is determined.For research purposes, a
semi-structured interview was used, when the

researcher asks a series of formulated but open
questions; which enables more control over the
direction and content of the conversation, than in the
situation of an unstructured interview; during the
interview, the researcher can obtain data that is not
expected, and illuminates the given phenomenon
from a different angle, and also allows asking
additional questions, which did not exist in the
preparation of the interview, which makes this type
of interview flexible and suitable for research in
which a phenomenon needs to be looked at in depth
and where the personal experience of the
respondents is very important(seeAyres,
2008).Based on the above-mentioned summary, it
can be said that one of the basic questions, as
emphasized by Maksimovi¢ (2012), about which
they argue is: are teaching and learning understood
as complementary, interdependent processes within
the teaching process? That is, should and can
teaching be understood as something that the
teacher deals with, or as a process in the center of
which are students who also have an active role in
it?Therefore, at the center of consideration of these
different understandings of teaching methods is the
relationship between the learning and teaching
process, as well as the question of what is the
ultimate goal of teaching, what should it achieve?
Considering that the forms of work in teaching are
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multiple, and the learning styles are diverse, it can
be said that the problem of choosing the form of
work in teaching is further complicated because this
indicates the need to use more forms of teaching in
work, depending on what one wants to achieve.

Analysis and discussions

In order to determine to what extent each form of
work is represented in the teaching of informatics
and computer science, we conducted an interview
with teachers of informatics and computer science in
elementary schools in the territory of the cities of
Belgrade and Novi Sad. The interview was related
to the teachers' experiences, that is, their attitude
towards certain forms of teaching. The sample
included 19 teachers. The teachers answered 23
questions, which we divided into five groups. The
research was conducted in two phases in May 2022
and June 2023 for the purposes of creating the
publication "Teaching aids in the teaching of
informatics and computer science".Due to the
incompleteness of the data, in this text we provide
only partial results related to “Interview as a
research method in teaching: a case study". In the
naturalistic paradigm, which assumes the individual
as the basis of society, the interview is one of the
indispensable methods. Human interaction is one of
the central ways to exchange information, including
knowledge(Kvale, 1996). However, not every
communication and not every conversation is an
interview. The difference between an interview and
an ordinary conversation is that the interview serves
a specific purpose other than the conversation itself
(e.g. to learn something about a certain topic or a
certain experience of the participants), and in most
cases it is a one-way dialogue, where the
researcher asks questions, and the respondent
answers them(Brinkmann, 2008).Quialitative
research as a basic requirement must meet the
criteria that make up the naturalistic paradigm: the
natural environment is the place where data is
collected; the context of the whole situation is
inseparable from the experiment; the researcher is
part of the milieu he examines; the data are
important for the given social context and situation;
the only real instrument for measuring human
behavior is man himself as such, the researcher is
the key instrument of research; the data is
descriptive; the focus of research is more processes
than final products; categories are generated by
induction; the data are presented from the
perspective of the respondent and not the
researcher(Lave and Kvale,1995In the text of the
research itself, we relied on the many years of
experience of the authors of these lines in teaching
informatics and computing and in conducting survey
research (see Bulatovi¢, 2002; Bulatovi¢, 2008;
Bulatovi¢, 2011a; Bulatovic, 2011b; Bulatovic,
2011c; Bulatovié, 2013a; Bulatovi¢, 2013b; Rajovic
and Bulatovic, 2016; Rajovic and Bulatovic, 2022;
Bulatovic, 2024a; Bulatovic, 2024b).
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General questions about forms of work

The first group of questions consists of general
questions about forms of work, that is, what form of
work do teachers use most often, why do they use
that particular form of work in class, what guides
them when choosing work, do students understand
the content of the lesson - when they work in groups
or in pairs , independently or as a whole, whether
they use the advantages of expository teaching or
the oral presentation method, how they solve the
problem of student dominance in a group or pair,
and how they solve the passive relationship of
students in a group or pair. In regular classes, the
traditional form of work dominates: lecture -
examination - assessment.However, the demands
and expectations that real, modern life sets before
students are completely out of step with how we
prepare them for that life. Action-oriented teaching
implies active acquisition of knowledge. If it is
reached in an active way, that knowledge is more
permanent and applicable. Students must be shown
how to learn, how to search the literature, how to
find key words in the text, how to make an overview
of the material, how to connect information, how to
find those that are not given in advance; then, how
to read graphs, maps, drawings, but also how to
monitor and evaluate the effectiveness of one's own
learning.The ways of presenting teaching content in
school should be based on these principles.
Students' independence and efficiency in learning
can be realized through these parameters,
therefore, by mastering these skills and abilities.
They are a universal tool that allows handling very
different contents. The choice of how to work with
the class on some teaching content depends directly
on the teacher.The teacher is an irreplaceable figure
in the educational process, but his role changes
significantly in the new, modern conditions of life
and schooling. The evaluation of the teacher's work
becomes such an important link in the educational
process, but even more, it becomes an assessment
of the teacher's responsibility towards himself,
towards his personal work and his attitude towards
work. It should be an incentive and motivation, it
should represent the beauty of the call and
constantly call for improvement. Because the only
way for students to be constructors of their own
knowledge, and not accumulators of facts, is for
them to actively work on acquiring their knowledge
and for the teacher to be their guide and
collaborator.Our research records show us that
teachers most often opt for the frontal form of work
in combination with the dialogic method with the use
of video beams and computers. Mostly, teachers
believe that this is the easiest and best way to
explain the material and that students understand
the contents of the lesson better when they work as
a whole. At the same time, they emphasize that by
using this form of teaching, they get feedback from
the students - whether they understood the material
or not. Only five teachers, and that very rarely, apply
the group form of work in class and believe that the
students understand the material better and connect



the content.As for the problem of student
dominance, they are usually given higher-level
tasks, while with withdrawn students, teachers
emphasize that they try to motivate and involve
them in the work, by using the conversation method
to determine what they would like to do the most... It
is often in apply and individual form, which has its
advantages as stated by the teachers, especially
with withdrawn students who do not find their place
in the group and better understand the content of
the lesson when they work independently. The
absolute majority of teachers opt for this work when
it comes to renewing teaching units or when there is
a question of systematizing the material. Teachers
state the criteria they are guided by when choosing
the form of work, and these are mainly related to the
teaching units and the departments themselves
(number of students, their occupations). Only three
teachers use the method of practical works and the
laboratory-experimental method in their teaching,
one teacher gladly applies the method of graphic
works, while the other teachers have modernly
equipped offices, where it is always possible to
make presentations, use the internal in class, watch
a movie...The method of practical work, as
emphasized by these three teachers, means the
way teachers and students work on a specific
subject. Teachers indicate the stages through which
practical work goes: acquisition of theoretical
knowledge, application and giving of work tasks and
work instructions, division of students into groups,
direct execution of tasks (practical activity), analysis
and evaluation of completed tasks. The interviewed
teachers of the three, who occasionally opt for the

laboratory-experimental method in teaching,
emphasize that in this case the students
independently observe objects and

phenomena.Students perform both qualitative and
guantitative experiments for the purpose of checking
acquired knowledge or for the purpose of proving
experiential material, which can serve as a basis for
performance, generalization. Students perform such
research works in which they independently
examine phenomena by varying their conditions,
and finally such works in which the examination of
phenomena is related to the creation of appropriate
devices, models...The method of graphic works is
the work of teachers and students, where certain
parts of the teaching contents are expressed by
drawing. The teacher, who occasionally opted for
this form of work, cites the advantages of the
method of graphic works: it enables complex
phenomena and processes to be simplified and thus
easier to understand, and the contents to be
remembered and become a permanent property of
the students; allows showing only the essential
features of a subject and appearances without other
details, which directs the student's attention to what
is most important; it can be used to show some
processes more successfully than on natural objects
or large technical devices(production and use of
electricity is better understood on the scheme than
in the power plant, the structure and function of the
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blast furnace...); the internal structures are very
successfully shown in the drawings; presentation
with a drawing also engages the sense of sight,
which enables contents to be absorbed better than
when they are presented only with living words; it
makes students independent and gets them used to
showing objects and phenomena
graphically.Therefore, the conversation method is
very often used in the teaching of informatics, as
stated by the absolute majority of teachers. It
consists of questions and answers, where the
teacher usually asks, and the students answer, but it
can also be the other way around. This method is
most often used in classes when repeating,
practicing and checking knowledge, as well as when
processing new material. According to the character
of didactic guidance, the conversation, as stated by
the teachers, can be: directly led by the teacher -
strictly controlled conversation, free - the teacher
leaves the initiative to the students, and discussion -
a conversation in which opinions are confronted. In
a strictly controlled conversation, the role of the
teacher is in the foreground.
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Figure 1. Frontal teaching form (Voskresenski and
Glisic,2007)

The teacher asks questions strictly taking into
account the set goal. The class consists of a
"guestion - answer" formula. It is often used in the
introductory part of the class, when it is necessary to
connect the material covered earlier with new
contents and when it is necessary to quickly check
the student's knowledge. Students' initiative comes
to the fore in the free teaching conversation. The
teacher conducts the conversation from a different
perspective, helps, advises, directs the class so that
it does not deviate from the set goal. Free
conversation requires patience, waiting for an
answer and reciprocity of listening, explaining one's
point of view.Often, incorrect answers are a stimulus
for discussion and explanation among students,
which can lead to more accurate knowledge of their
environment. Discussion improves and develops
listening, cooperation and acceptance of different
opinions. The application of the discussion method



is appropriate, as the teachers emphasize, if we
want to "achieve students' ability to think critically
when judging ideas, as well as their language skills
in exchanging with others"(see Nias,2002;Ball et
al,2009;Qappleton,2013;Asaloei et
al,2020;Irkinovich  and Izatullaevna, 2022;
Gumartifa et al,2023).

Questions for group work

The second group of questions relates to the
experience of teachers in relation to group work,
whether students are ready for this form of work,
how often they use group work in class, how
satisfied students and teachers are with this form of
work, whether the group functions well, what are the
criteria for selecting a group, the number of
members in the group, how much each member
contributes to the work of the group, what needs to
be modified and changed to make the group more
successful. The application of the group form of
teaching work has its sociological, psychological,
pedagogical and didactic justification. Pedagogical
values of work are reflected in: creation of social
work habits for group work; building the need for
joint work, rational use of available time in class;
understanding the importance of helping students
who are lagging behind; training students for self-
education and permanent education - Life Long
Learning; realizing greater economy in learning;
achieving work discipline and agreement;
developing a sense for the division of labor; more
efficient use of different sources of knowledge;
greater student freedom in all phases of teaching;
more effective training of students for independent
work and knowledge acquisition; greater freedom in
creative expression; complete humanization of
teaching.The psychological values of the group form
of work in students develop feelings for:
togetherness; tolerance; adaptability in society;
faster adaptation to new situations; understanding
and accepting other people's views and opinions;
successful development of all-round thinking activity,
... The sociological values of the group form of work
are reflected through: fostering camaraderie and
friendships and relationships in smaller and larger
groups of students; developing awareness that
greater results and work effects can be achieved
through association; continuous and organized
formation of own attitudes, views, opinions,
interests, ambitions; getting to know your "I" better
and your own identity...(see Syslo and Kwiatkowska,
2005; Dagiené, 2008; Sabizter et al,2014; Centyru
et al,2020 ). Research records have shown us that
group work is rarely used in teaching. As a reason,
the absolute majority of teachers emphasize that the
students do not have the necessary knowledge, that
they do not take this form of work seriously, that
they have little time to carry out this form of teaching
(they need at least two hours). Also, the teachers
claim that only in trial distances, this kind of work
can be successful.
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Questions for individual form of work

The third group of questions refers to the individual
way of working with students. How much time does
individual teaching take in class, are the tasks and
activities appropriate to the needs of individuals,
how often do they make presentations, how much
attention do teachers pay to gifted students. When
asked how much time it takes to prepare for
individual lessons, the teachers answered not too
much time. Most of the tasks are suitable for the
average student.In addition, teachers hold additional
classes, as well as preparations for passing the
junior high school diploma. As for presentations, a
number of teachers ask for at least two
presentations during the year. The individual form of
work represents such an organizational form in
which each student does a task independently,
whether it is the same for all students or different for
each student, without exchanging information.
Applying an individual form of work gives students
the opportunity to rely on themselves, to overcome
difficulties with their own effort and progress at their
own pace and prepare for self-education. Individual
work as a way of working with students has proven
to be an excellent approach to individual learning,
especially when it comes to the creation of the
student's own learning plan, because in this way the
student gives input and control over his learning, is
active in the entire process and ultimately
determines his own pace of learning(see Ros et
al,1999;Appelton,2003).However, as the teachers
themselves emphasize - the individual form of work
has its advantages and disadvantages. The
advantage of the individual form of work is that,
through the learning process, the student works
independently on a specific task that is part of a
larger task or project. After completing their task,
together with the tasks of other students, the
students receive the whole, that is, the final result. In
this light, the teaching process itself has a greater
educational value for the students because they
research the information themselves and read more
about the task area itself during the research.
Therefore, when it comes to researching information
with a textbook, research with the use of a computer
is also necessary.The shortcomings of the individual
way of working are reflected in the psychophysical
area. Likewise, with individual work, very often the
teacher creates teaching slips, therefore it is
important for the teacher to prepare a sufficient
number of slips and to review them thoroughly,
which gives the teacher additional work during the
preparation itself. In the same way, if the form of
individual work is used too much in class, there may
be a decrease in the development of spoken
expression among students, considering that
individual work is often done in written form to save
time. In this regard, the Ilack of verbal
communication in the classroom can also lead to
poor socialization and communication among
students(see Doppenberg et al,2012; Woods and
Jeffrey, 2019).



Questions for pair work

The fourth group of questions includes pair work.
How many students in pairs are ready to help each
other, if not, why not. The questions for working in
pairs included answers to the question - if there are
a good and a weaker student in a pair - what is the
result. Work in pairs is one of the forms of teaching
which is defined as the work of students in pairs, as
part of which students jointly try to solve a certain
problem and in the process exchange and
supplement their own knowledge. According to
Brining and Saum (2008), they point out the
existence of nine simple strategies according to
which it is possible to work in pairs so that it is more
productive.The first strategy is summarization, in
which one member of the pair tries to tell certain
information to the other pair, after which the task of
the second member is to recount what he heard,
while the first member checks the accuracy of the
information recounted by the other member.
Furthermore, we have a correction strategy that is
based on the presentation of correct and incorrect
information to the member of the pair, in which one
member of the pair listens to the correct and
incorrect information while the other listens to him
and points out and corrects the incorrect
information. During this time, his other member of
the pair listens to him and monitors the correctness
of the correction. Then we have the reconciliation
strategy. It is based on an agreement between the
couple about the presentation of information or a
task to the group in order to agree on common
solutions.
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Figure 2 .Pair work as a teaching form (Voskresenski
and Gilisic,2007)

Next is the strategy of reverse information in which
one member of the pair presents the information in a
logical order while the other pair is tasked with
retelling the same information in reverse order. This
way of working is alternately repeated by both
members. There is also a continuation strategy in
which the members of the pair supplement each
other with concepts or information related to a
certain topic, while on the other hand, in the
supplement strategy, one member initially tells his
knowledge about a topic, while the other member
supplements it.Then we have a strategy of
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verbalizing thoughts within which the members
present their individual work and the obtained result
to their other pair. Then follows the strategy of
testing the students - after acquiring certain
knowledge, the students are examined together in
relation to a certain material and thus learn together
about a certain topic. Finally, we have an active
listening strategy in which the members of the pair
alternately point out information on a certain topic,
after which they recount the said information to their
partner, who then confirms or supplements what
was said (Brining and Saum,2008).This form of
work is rarely used in teaching, because as the
surveyed teachers emphasize, they require more
independent work. The questions for working in
pairs included answers to the question - if there are
a good and a weaker student in a pair - what is the
result. Teachers who use pair work emphasize that
the best results are achieved if both students are
average, and if they are weaker students, then the
lowest results are achieved.Students mostly help
each other, but it is also evident that some students
are eager to prove themselves and want to do
everything independently. Teachers who use pair
work believe that the best results are achieved if
both students are average, and if they are weaker
students, then the worst results are achieved.
Students mostly help each other, but it is also
evident that some students are eager to prove
themselves and want to do everything
independently.

Questions for team teaching

The fifth group of questions is related to team
teaching, that is to say which content is the most
effective form of teaching and which topics are
covered in their school. The definition of teamwork
as a form of work in teaching is stated as a
cooperative type of work in teaching that is based
on the joint work of teachers and students in terms
of joint planning of content and work carried out in
practice. One of the possible uses of teamwork as
part of teaching is if a certain group of teachers
agree that they will conduct certain teaching units
together, and the teams are therefore formed
according to mutual agreement.The contents of
informatics and computing classes are excellent for
team teaching, whether it is a team of informatics
and computing teachers or informatics and
mathematics teachers, informatics and geography
teachers, informatics and physics teachers... And all
the teachers surveyed agreed on this. For example,
there are a large number of programs that the
aforementioned subject teachers can use, if they
decide to use ICT in teaching.In addition to
computer operating systems and presentation
programs (the most famous of which is MS
PowerPoint), there are a number of tools that
teachers can use to incorporate information and
communication technologies into the teaching
process. These are: a blog (an internet journal that
can be used for education), a forum (a web
application that allows multiple users to discuss a



topic), a wiki (a web page that allows creation,
modification and linking to other web pages),
Wikipedia (the largest the world's online
encyclopedia), podcast (audio or video recordings
that are uploaded and downloaded over the
Internet), social networks (the most famous of which
are Facebook and Twitter), Skype (the most famous
program for audio-video communication on the
Internet, which combines chat, audio and video
conversations , document exchange...), Youtube (a
service for uploading and viewing videos on the
Internet), as well as websites (pages with texts and
multimedia contents) ... correlation of informatics,
mathematics and physics through the Python
programming language (seeMari¢,***).Skupnjak
(2018) states that it is important to nurture teamwork
not only among students through the form of work,
but also in school, but he emphasizes that the most
important thing is to have and form a good team in
order to achieve the aforementioned. Through the
implementation itself, as emphasized by Lavrnja
(1998), it is important that there is cooperation
among the members, continuous and high-quality
communication, teacher responsibility, flexibility,
ability to plan, organization of activites and
procedures, the possibility of evaluating the results
achieved through learning.When implementing
teamwork, it is important that the teacher has a
good will to work, has the ability to organize time
well, and the competence to deal with several tasks
at once and to distribute them carefully. It is also
important that teachers know and are able to
implement the process of meaningful planning. It is
also important to emphasize that in the
implementation of teamwork, it is not important how
much someone invested in the work itself, but what
is the motivation and desire for the success of the
team itself and how they achieved the given
common goal(see Lavrnja, 1998;Kristofi¢,2016). It
should also be kept in mind that each member has
both virtues and flaws, and everyone can contribute
to the result of a task in a different way and through
different ideas and abilities. The final result,
according to Cindri¢ et al (2010), whether it resulted
in success or failure, is a reflection of the work of the
entire team, therefore it is important that they work
together and make decisions together about
completing a task. Therefore, it is important for the
team to be aware that although each individual is
different, as are their skills and knowledge, that this
is positive because in this way they are able to
complement each other and thus focus on the
quality of the task.

Conclusion

Our research record based on similar research by
George(2013), Kamaliah(2018), Ruslin et al(2022)
points to the following conclusions:

1. That in our educational system, with certain
exceptions, the dominant philosophy of
knowledge  transmission and  certain
academic-scholastic school organization is
still dominant. The teacher is most often in a
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situation where he sees himself, and at the
same time shows it to others (primarily
students), as a source of information that
students should adopt and later mostly
reproduce.

2. This approach to teaching is also reflected in
the selection of the teaching method: most
often it is verbal, and that is monologue. We
are of the opinion that the reasons for this
approach to teaching can be found in the
traditional way of educating teachers, as well
as in the fact that their work in teaching -
teachers of informatics and computer science
- is mostly caused by the situation on the
labor market (the greatest demand for these
personnel is precisely in teaching).

3. The choice of the form of work in the teaching
of informatics in our educational system is
absolutely correlated with the teaching aids.
Namely, the logic is as follows: divide how
many students we have by the number of
computers, and the student: computer ratio is
the obtained quotient. Working with large
groups of students in the teaching of
informatics cannot produce effective results,
according to the teacher.

4. Technological development of modern society
dictates development in all its segments,
including education. Modern education is
required and expected to produce a highly
educated person, who is able to respond to
the demands and follow the trends of modern
society. Hence the demands for improvement
of learning methods and means are imposed.
The only question that arises is how open are
we to accept changes?

5. The application of modern teaching tools,
especially audio-visual and  computer
technigues with the use of multimedia and
hypermedia, enables students to be
significantly more actively involved in the
teaching process, which is an indispensable
requirement of modern teaching. Modern
teaching technology ensures  student
interactivity, individualization of teaching,
stronger student independence and focus on
further education (Ibrahimovic,***).

6. Students are particularly interested in the
world they live in, and modern technology
meets their needs. It largely depends on the
teacher whether their interests will be
encouraged and further developed or stifled.
In this direction, modern technology can
become a valuable help and tool for
stimulating the motivational sphere of
students in the didactic-educational process
at higher schools (Ibrahimovic,***).

Despite the importance of introducing technological
innovations into the education system, higher
education institutions in Serbia do not apply them
sufficiently, and the main reason is the lack of
financial resources. However, in addition to this
reason, in our country there is significant resistance



from professors (mostly older population) when it
comes to the introduction of newspapers into
educational activities. However, improving technical
equipment and digitizing the teaching process (as
well as other business functions) should become a
priority for all higher education institutions in the
coming period. The introduction of every new
technological innovation and solution in Serbia is
important and affects its positioning on the Global
Competitiveness List, where in 2019 it took 72nd

place out of a total of 141 observed
countries(MiloSevic et al,2020).
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