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Abstract—Currently, using new technologies in education
provides great opportunities for schools. This research aims to
determine the effectiveness of using Virtual reality and
Augmented reality technologies for teaching Computer science
in schools. Furthermore, using Virtual and Augmented Reality
in teaching computer science has been proposed as a
pedagogical approach. The article theoretically analyzes the use
of virtual reality and augmented reality technologies, and
determines the effectiveness of practical applications of Virtual
reality created in the Unity environment, as well as Augmented
reality created in the Vuforia environment for teaching
Computer science at school with the non-parametric method of
Pearson’s chi-squared. Workbooks and digital educational
materials for teaching computer science have been produced in
the pedagogical model’s methodological section. The
participants of the research were students from schools in the
Republic of Kazakhstan, whose total number was 151. They
were divided into two groups: a control one and an experimental
one. For teaching students in the control group, only traditional
educational materials were used, while students in the
experimental groups took part in the experiment involving the
use of Virtual and Augmented reality applications. At the end
of the research, both groups were assigned a test according to
three motivational, content, and technical categories, which
enabled them to compare the results. As a result, the
effectiveness of using virtual reality and augmented reality to
teach Computer Science to students at school was determined
with the non-parametric method of Pearson’s chi-squared.
Compared to traditional teaching methods, research has
demonstrated that virtual and augmented reality helps students
learn computer skills better. This has led to improvements in
motivation, content comprehension, and technical proficiency in
computer science education in schools.

Keywords—augmented reality, school, teaching computer
science, unity, virtual reality

I. INTRODUCTION

The increasing significance of digitalization in various
spheres of society, including education, is obvious. A great
range of devices, comprising computers, televisions, and
smartphones, enables individuals to access a considerable
amount of information. However, the representatives of
modern society are becoming less satisfied with the
opportunities these pieces of technology can provide, which
prompts them to search for new approaches to obtaining
information. Such technological tools as Virtual Reality (VR)
/ Augmented Reality (AR) promote digital literacy, creative
thinking, communication, collaboration, and problem-
solving abilities. VR/AR improves traditional curricula to
meet the diverse learning needs of students [1]. Augmented
reality is an advanced and effective way for people to learn.
The learning theory allows the users to attempt to explain
human behavior by understanding cognition [2]. These days,
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Virtual reality and Augmented reality have begun to be
applied to obtain information by encountering new sensory
experiences.

Virtual Reality (VR) is becoming increasingly accessible
and being utilized in various organizations to meet education
and training needs [3]. Immersive Virtual Reality (IVR)
applications that assist students in learning have become the
subject of increasing interest. However, empirical studies
exploring the educational potential of using IVR in primary
school science classrooms are presented in the volume which
does not completely cover the needs of modern schools [4].
Using AR applications, children interact with 3D models,
through which they enhance their creativity and collaboration
in teams [5]. Modern children quickly adapt to new
information technologies in everyday life and show great
interest. Therefore, Virtual reality and Augmented reality can
be used as new teaching methods.

People’s demands for education are growing as a result of
the ongoing acceleration of information technologies, and
instructors’ teaching methods should be adjusted in response
to students’ various learning styles to adapt to the demands
and changes of the times [6]. According to the concept of the
development of preschool, secondary, technical, and
vocational education in the Republic of Kazakhstan from
2023 to 2029, Modernization of digital infrastructure
(updating the computer park, developing multimedia and
interactive teaching tools, creating training management
systems, carrying out international certification) and
development of digital skills of personnel (certified training)
measures will be worked out. The necessity for the
introduction of innovative methods of teaching subjects and
transferring educational materials to a digital format has been
claimed.

International Computer and Information Literacy Study
(ICILS, 2018) is a large-scale international assessment of
computer and information literacy and computational
thinking skills. According to the results of this ICILS-2018
study, the Republic of Kazakhstan demonstrates the lowest
indicators, so improving the knowledge, skills, and abilities
of computer and information literacy and computational
thinking skills in the country beginning from schools appears
to be significant [7]. The collection of research papers
authored by such prominent researchers as Stavroulia &
Lanitis provides a comprehensive overview of the growing
importance of using Virtual Reality (VR) in education [8]. In
the paper Teaching Knowledge Sharing in Virtual Practice
Teaching the authors construct a knowledge-sharing model
of virtual practice teaching based on the traditional
evolutionary game and analyze the local stability of the
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model based on the Jacobin Matrix. Experimental results
verify the effectiveness of the model [9]. According to the
authors of the paper Virtual Classroom Usage and User
Perception for English Learning as a Second Language at
Universities in Lima, virtual education provides a knowledge
transfer opportunity for students using teaching-learning
processes supported by various strategies that encourage
studying so that students can learn or teach through this
learning system [10]. The studies delve into various aspects
of VR and AR integration in education, ranging from the
development of knowledge-sharing models in virtual practice
teaching to the exploration of virtual classroom usage for
language learning. Martin & Meneses [11] highlight the
motivational impact of technological tools on engineering
students, while Eman et al. [12] discuss the potential of
virtual education in developing countries. Additionally, Dirin
et al. [13] present findings on the design of emotionally
engaging collaborative learning experiences with VR.

The current thematic plan for the subject “Computer
science” does not include topics that are relevant to the use
of technology to encourage students’ interest in learning it.
Therefore, it promotes the necessity for applying modern
technologies, which increases students’ concern in above
mentioned subject. According to the decree approved by the
order of the Minister of Education of the Republic of
Kazakhstan in 2022, “In the model curricula of general
education subjects for general educational organizations,
elective courses of, basic secondary and general secondary
education levels” a “Museum Trip” (virtual or real) theme is
included in the subject “Fine Art” for the 1st grade of the
education level. Studying the English language in 1011
grades also includes topics related to virtual reality. In the
computer science subject, the topic of familiarization with
virtual and actual reality is considered in the topic of 3D
modeling only in 11" grade.

This research explains the significance of using VR and
AR technologies across various disciplines and indicates the
reasons why the fundamental ideas and techniques for
applying Virtual reality and Augmented reality should be
taught in Computer science classes at school. Despite
numerous studies focusing on assessing the efficiency of
using Virtual Reality (VR) and Augmented Reality (AR)
applications in teaching some subjects, similar research
within computer science in schools has not been conducted.
Therefore, the effectiveness level of the implementation of
these technologies has not yet been revealed.

This research aims to determine the effectiveness of using
virtual reality and augmented reality technologies for
teaching Computer science in schools.

To achieve the aim, the following objectives were set:

1)  Determination of theoretical analysis of using
Augmented and Virtual reality in teaching Computer
science in education.

2)  Determination of the effectiveness using the non-
parametric method of Pearson’s chi-squared of
applying Virtual reality and Augmented reality for
teaching Computer science at school.

The research method is quantitative, because hypotheses
are tested with the use of the non-parametric method of
Pearson’s chi-squared test, and the interconnection between
variables based on existing theories is explored.

II. LITERATURE REVIEW

The use of Augmented and Virtual reality at school is
becoming more widespread all over the world. This is
especially true for countries that have a developed
technological infrastructure, for instance, the United States of
America, the United Kingdom of Great Britain and Northern
Ireland, China, Germany, Japan, South Korea, and France. In
these countries, Augmented and Virtual realities are the tools
that are often employed while teaching Physics, Chemistry,
Biology, and History classes at the secondary and high school
levels.

Currently, numerous research papers have proved the
effectiveness of using VR and AR in various educational
contexts, including Mathematics, Chemistry, Digital Graphic
Design, and Language learning. The findings of the study
titled Effect of AR and Simulation on the Achievement of
Mathematics and Visual Thinking Among Students showed
that students who used the augmented reality mode showed
significantly better achievements and more highly developed
visual thinking skills than those in the simulation mode [14].
The results demonstrated that virtual lab simulation in
Chemistry contributed to a positive effect on learning
achievements, self-efficacy, and learning experience.
Students who attended a traditional lecture, followed by the
virtual lab simulation, had significantly higher levels of
knowledge and self-efficacy scores than those learning
through only a traditional lecture [15]. The implementation
of Virtual and Augmented reality technologies in education
promotes interactivity and students’ interest in learning
Mathematics, contributing to more efficient understanding of
mathematical concepts, when compared to traditional
teaching methods [16]. The teacher-student relationship in
the virtual Digital Graphic Design teaching environment can
be illustrated by a directed, unweighted graph, where nodes
represent the teacher and students, and edges teacher-student
relationships in the virtual teaching environment [17].
Applying Virtual reality to the educational process is
associated with the improvement in students’ speaking skills;
along with considering as an entertaining and exciting
learning experience for both students and teachers [18]. The
results indicate that Augmented reality-based writing
exercises can enhance students’ motivation for writing,
which may result in improved performance [19]. Overall, this
compilation of research underscores the transformative
potential of VR and AR technologies in reshaping
pedagogical practices and improving learning outcomes
across diverse subjects and educational levels.

Today, only leading universities in Kazakhstan conduct
their teaching with the use of Virtual reality and Augmented
reality technologies. There are also scientists of the Republic
of Kazakhstan who address the problem of implementation
of Augmented reality (AR) and Virtual reality (VR) teaching,
in particular, in the following works: “On the Issue of
Compliance with Didactic Principles in Learning using
Augmented Reality [20]”, “Solving Tourism Management
Challenges by Means of Mobile Augmented Reality
Applications [21]” “The educational content and methods for
big data courses including big data cluster analysis [22]”,
“The Role of Adaptive Personalized Technologies in the
Learning Process: Stepik as a Tool for Teaching Mathematics
[23]”. Analysis of scientific literature and Internet resources
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shows that Virtual reality and Augmented reality courses are
being implemented in the educational programs of the
world’s leading schools.

At present, in the Republic of Kazakhstan, Augmented
Reality (AR) and Virtual Reality (VR) technologies are used
at NUR Lab, which is equipped with Space technology, at
Nazarbayev Intellectual School and School-Lyceum No. 73
in the city of Astana. These technologies are applied in
Science, Math, and Anatomy classes in above mentioned
schools. In addition, the “BIG DREAM LAB” company has
opened virtual reality labs for Physics, Chemistry, and
Biology classes in Astana schools, which are used in the
education process. However, currently, there are no
educational and methodological tools available to teach
computer science in Kazakhstan using augmented and virtual
reality.

Using augmented and virtual reality to teach computer
science in schools is a promising approach. It leverages
innovative methods to facilitate more effective learning in
today’s information-driven society. While not yet widely
adopted, it holds the potential to generate interest among
school-aged children. However, when using virtual reality
glasses in the classroom, children should not use them
excessively, the time limits should be determined according
to the age of participants.

III. MATERIALS AND METHODS

By the next objective of the study, the following work was
carried out to create a methodology for using Virtual reality
and Augmented reality in teaching Computer science and the
practical basis for its implementation in the educational
process in schools. In general, the work was performed
according to the following pedagogical system Fig. 1:

~
Research aims to determine the effectiveness of using VR and AR
technologies for teaching Computer science in schools
! T
! . .
Methodical System development technology Organization
J/ J
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As a result, the effectiveness of using virtual and augmented reality technologies

for teaching Computer science in schools has been determined.

Fig. 1. The pedagogical model for using virtual reality and augmented
reality for teaching computer science in schools.

In the research, a total number of 151 students from the
schools of the Republic of Kazakhstan participated. They
were divided into two groups: 72 school pupils from N.
Naushabayev School-Gymnasium made up the control group,
and 79 school pupils from the Zarechny school in Kostanay
region (Kostanay oblast) were the members of the
experimental group. Students in the control group used only
traditional educational materials, while students in the
experimental groups took part in the experiment by using the
textbook “Computer Sciences” with Virtual Reality and
Augmented Reality applications. At the final of the
experiment, the results in both groups were compared with
the assistance of the questionnaire. The questionnaire was
used to evaluate the level of knowledge, and a Pearson
criterion was used to measure effectiveness.

The textbook “Computer Science” and online instructional
materials were created by the authors to teach Computer
Science with VR and AR to pupils. Themes of lessons using
VR technologies in the textbook “Computer Science” are the
following:

1)  Acquaintance with safety equipment
2)  Robotics
3)  Implementation of the algorithm

The instructions for using Virtual reality, uploaded on
YouTube, can be received by scanning the QRcode (Fig. 2)
on the smartphone, or by following the link:
https://m.youtube.com/watch?v=X5_ yDxRITRE&feature=y
outu.be. The lesson aims to cover the fundamentals of
computer security and the historical evolution of robotics
through the visualization of different robot generations.

The conduction of the experiment was essential to evaluate
the efficacy of this educational method while instructing
school pupils in the subject “Computer Science”. Authors of
the textbook and digital educational materials on Computer
Science for schools have determined that such pieces of
software as Blender, Unity, Unity3d, SketchUp, and Vuforia
are now used to develop Virtual reality and Augmented
reality technologies. We chose Unity for virtual reality
production and Vuforia for augmented reality creation for
practical use, considering the specific needs of computer
science.

An example in the textbook supplemented by topics in the
subject “Computer Science” and created using virtual reality
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technologies is taken into account to ascertain the practical
features of the use of Virtual reality and Augmented reality
technologies in teaching the subject “Computer Science” in
schools. In the given example, the student wears Virtual
reality glasses and familiarizes himself with the operating
menu in a virtual room (scene). When turning the left hand,
the student can see several topics (menu) and can change its
language to Kazakh or Russian. Using Augmented and
Virtual reality technologies he can learn about algorithms,
security techniques, robots, the history of their development,
and other options in the menu. Another beneficial alternative
is the possibility for a student to approach robots and use
teleportation to move. In this virtual environment, it is also
possible for a student to manually pick up objects and place
them elsewhere.

Themes of lessons using AR technologies in the textbook
“Computer Science” are presented below:
1)  Computer devices
2)  Keyboard simulator
3)  Sound recording and playback devices
4)  Robotics: sensors

Scanning the QR presented in Fig. 3 with a smartphone
camera allows viewing of augmented reality created by the
authors. This can be done by downloading the App on
Android OS and following the AR project created in Vuforia
and Unity. Theme of lesson: Sound recording and playback
devices. The lesson aims to introduce Audio Recording and
Playback Devices.

N. Naushabayev School-Gymnasium in Kostanay district of Kostanay region

(Kostanay oblast)
Zarechny secondary school in Kostanay region (Kostanay oblast)
Total

e
Yy

Fig. 3. Augmented reality in teaching computer science.

These methods can be used to construct examples of
employing Virtual reality and Augmented reality
technologies created in the Unity software in Computer
science teaching. Also, an example of how to construct AR
using Vuforia has been demonstrated above.

IV. RESULT

To assess the efficacy of Augmented reality and Virtual
reality in teaching computer science, a questionnaire was
distributed to all 151 participants (Table 1) once the
experiment was finished.

Table 1. Data from the participants of the experiment

38 34 72
42 37 79
80 71 151

Table 2. The questionnaire questions are divided into three categories to assess the student’s level

Identification of increased interest among
pupils through the use of augmented and virtual
reality technology in the subject of “Computer
Science”

1. Do you use your smartphone for learning

purposes? 2. Name the types of algorithms based on the
2. Have you heard about augmented reality | flowchart shown in augmented reality.

(AR)? 3. View the output devices of your computer through
3. Have you ever experienced virtual reality | virtual reality and name each device.

(VR)? 4. Look at the input devices of your computer

4. Is the topic of digital literacy of interest to

To determine the level of understanding and mastery
of content related to the subject “Computer Science”,
using augmented and virtual reality technology.

Questionnaire questions

1. What is an algorithm?

through augmented reality and name each one.

Determining the qualification of using virtual
reality (VR) glasses and software with
augmented reality (AR) technology.

1. What technology is shown in this figure?

2. Can you see an object that is not near you
through glasses?

3. What is the name of the technology that
allows the user to see the device in the tutorial
using a mobile phone?

4. Choose the correct definition of Augmented

you? 5. View the details of Mindstorms in augmented | Reality (AR) technology.
5. Would you like to use VR/AR technology for | reality and name each component. 5. Choose the correct definition for Virtual
learning purposes? Reality (VR) technology.

The results of the survey were analyzed according to three
main categories: motivational, content, and technical. To
assess the effectiveness of this model, we analyzed the results
of the study through the compilation of questionnaire
questions based on three categories (Motivation component,
Content component, and Technical component) presented in
Table 2. Each component received a questionnaire containing
5 questions.

To measure motivation, we first conducted classes in an
experimental group with VR and AR technologies
implementation, and at the final stage of the lesson, the test
to measure motivation was conducted. The frequency of low-
level scores ranges from 0 to 49, medium scores from 50 to

84, and high scores from 85 to 100 (Table 3), theoretical
frequency distribution table (Table 4), and summary table
(Table 5).

Table 3. Motivation component. Empirical frequency table

Groups Number of Low Average High
Participants level level level
Control group 79 45 23 11
Experimental group 72 18 37 17
Total 151 63 60 28

The second category is the Content component (Table 6—
8). The frequency of low-level scores ranges from 0 to 49,
medium scores from 50 to 84, and high scores from 85 to 100.
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Table 4. Motivation component. Theoretical frequency distribution table

Groups Low level Average level High level Total
Control group (63 79):151=33 (60 79):151 =31.4 (28 79):151 =14.6 79
Experimental group (63 72):151=30 (60 72):151 =28.6 (28 72):151=13.4 72
Total 63 60 28 151

Table 5. Motivation component. Summary table

Table 11. Technical component. Summary table

Groups Levels Empirical Theory  (E-Ter)/Ter
Low level 45 33 4.36
Control group iﬁ\verage 23 314 2.25
evel
High level 11 14.6 0.89
Low level 18 30 4.80
Experimental Average 37 28.6 247
group level
High level 17 134 0.97
Total (X wotivation) 15.73

Table 6. Content component. Empirical frequency table

Groups Numper of Low Average High
Participants level level level

Control group 79 43 28 8

Experimental 79 16 39 17

group

Total 151 59 67 25

Table 7. Content component. Theoretical frequency distribution table

Groups Low level A\Ilg\';;ge High level Total
Control (5979):15 (6779):1 (2579):151=13, 79
group 1=30,86 51=35.05 1
Experimental (59 72):15 (67 ¥2):1 (25 72):151=11, 72
group 1=28,14 51=31.95 9
Total 59 67 25 n=151
Table 8. Content component. Summary table
Groups Levels Empirical  Theory  (E-T¢)Ter
Low 43 30.86 478
level
Average
Control group level 28 35.05 1.42
High
level 8 131 1.99
Low 16 28.14 5.24
level
Experimental ~ Average 39 31.95 156
group level
High 17 11.9 2.19
level

Total ()(2 COmem) 17.19

The third category is the Technical component (Table 9-
11). The frequency of low-level scores ranges from 0 to 49,
medium scores from 50 to 84, and high scores from 85 to 100.

Table 9. Technical component Empirical frequency table

Groups Number of Low Average High
p Participants level level level

Control

group 79 48 24 7

Experimental 72 19 37 16

group

Total 151 67 61 23

Table 10. Technical component Theoretical frequency distribution table

Groups Low level A\Ilggge High level Total
Control (67 79):151 (61 ¥9):151 (23 79): 151 79
group =35.1 =31.9 =12

Experiment (67 72):151 (61 72):151 (23 72): 72
al group =319 =29.1 151=11

Total 67 61 23 151

Groups Levels Empirical Theory  (E-Te)¥Te
Low level 48 35.1 4.74
Control Average o4 319 1.96
group level
High level 7 12 2.08
Low level 19 31.9 5.22
Experimenta  Average 37 29.1 214
I group level
High level 16 11 2.27

Total (X2 rechnica’ 18.41

While comparing the research results of pedagogical
studies, the non-parametric method Pearson’s chi-squared
[24] was used to determine the difference between control
and experimental groups:

Y|(Fe—Fb)?
= | Fb | @

X2

where,

Fe is the relative frequency of the data interval of the
Experimental group;

Fb is the relative frequency of the data interval of the
Control group.

df = (R-1)><(C-1), where R is the number of rows in the
table and C is the number of columns. In our case, we have a
certain number of degrees of freedom (3-1)>(3-1)=4. The
level of significance that we pursue to maintain is 0.05.
Referring to the table for the value of the Pearson’s chi-
square test, x%=9,49. In our case, the control values were
calculated as follows.

X 2 Motivation=15.73>9.49
X 2 content=17.19>9.49
X 2 Technica=18.41>9.49

When selecting the control and experimental groups, a
Quota sampling method was used, as the authors had
specifically selected schools of the Kostanay region which
were remote from the district center. Conduction of the
experiment with schoolchildren was permitted by the ethics
committee (a copy of the document in English is attached).
To calculate the sample size using the Pearson criterion, a
minimum of 30 participants was required, and in this study,
the number of participants was 151.

For control of confounding variables Hypothesis in
Pearson’s chi-squared, Fig. 4:

Hu Hl

2
X kr

Fig. 4. Hypothesis in Pearson’s chi-squared.

Ho: there is no correlation between the independent
variable and the dependent variable.

Hi: there is a correlation between the independent and
dependent variables.
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Decision-making basis: If the value ¥ 2 motivation™ Y kr> X, 2
Content™ Xkrs ¥, 2 Technical > ke Ho rejected and H; accepted, else
Hp accepted and H; rejected. Therefore, we can conclude that
the hypothesis proposed by Pearson’s chi-squared test has

been supported. In this experiment, a Google form was used
to conduct the survey. The results of the study were analyzed
based on the three categories: motivation, content, and
technical readiness, presented in Table 12 and Fig. 5.

Table 12. Results of the experiment

Components and indicators of learners’ Low level Average level High level
desire to determine the effectiveness of . . Control  Experimental
VR and AR in teaching CS Experimental group ~ Control group ~ Experimental group group group Control group
% % % % % %
Motivation component 25 57 51.4 29.1 23.6 13.9
Content component 22.2 54.4 54.2 35.4 23.6 10.1
Technical component 26.4 60.8 51.4 30.4 22.2 8.9
20 schools. This supports previous research findings on the
0.8 impact of these technologies on student learning.
60 57 Similar studies have demonstrated the effectiveness of AR
54.4 54.2 . . . . .
514 514 and VR in teaching subjects such as mathematics, chemistry,
50 and physics at school. For instance, in physics teaching,
mobile augmented reality technology makes the learning
40 35.4 environment more interesting by visualizing abstract
2040394 236 concepts in 3D simulations [25]. Additionally, AR has been
30 522;6'4 236 5;, recommended for use in the school mathematics curriculum
20 to improve students’ mathematical literacy [26]. Training
13-910 ) courses can provide both teachers and pupils with the skills
10 89 and knowledge needed to incorporate augmented reality in
L the learning environment [27]. VR and AR can bridge the gap
0 ) ) ) ) ) ) between theoretical knowledge and real-world application,

Experimental Control group Experimental Control group Experimental Control group
group group group

Low level
M Motivation component

Average level
M Content component

High level
Technical component

Fig. 5. Results of the experiment.

V. DISCUSSION

Based on the survey findings, the experimental group of
students agreed that the use of AR or VR applications in
computer science lessons is highly engaging for them.
Additionally, the students confirmed that VR/AR technology
in computer science lessons promotes long-term retention of
course content and technical dimensions. Students who used
VR/AR technology in Computer Science class tended to
achieve higher grades than students who did not use it.
Although some students in the experimental group scored
low, the number of low scores in the control group was
significantly higher. Additionally, it should be noted that the
average and high scores in the experimental group are
significantly higher than those in the control group.
Participants ~ showed  increased  engagement  and
comprehension across motivational, content, and technical
dimensions when engaged in AR and VR experiences, as
compared to traditional learning methods.

The ¥? value (15.73, 17.19, 18.41) for the motivational,
content, and technological components exceeds the x> value
found at 9.49. Based on the study findings and compared
research results of pedagogical studies Pearson’s chi-squared,
the efficiency of employing the pedagogical method for
teaching computer science in schools and the accuracy of the
scientific premise of our research effort were determined.
The data collected revealed a significant potential for using
virtual and augmented reality in teaching computer science at
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enhancing conceptual understanding, presenting information
in 3D and 4D interactive experiences, and facilitating
practical learning [28]. These technologies enable practical
learning and make complex subjects, such as chemistry, more
tangible and engaging for students, thereby improving their
overall learning experience [29]. AR was found to promote
kinesthetic (tactile) learning, enhance interactivity, facilitate
students’ engagement and participation, improve satisfaction
with learning and outcomes, and encourage collaborative
learning, among other benefits [30]. The study results are in
line with previous research [25-30] emphasizing the positive
impact of VR/AR technology on the academic performance
of students. The findings of this study highlight the
significant benefits of using augmented and virtual reality in
education, particularly in the field of computer science.
Empirical evidence supports the use of AR and VR
technologies to enhance outcomes, suggesting that school
children gain a deeper understanding of computer science
principles and develop their technical skills through hands-
on, practical learning approaches.

Additionally, users should be familiarized with some
recommendations and important limitations when using
virtual and augmented reality apps with children: Augmented
reality applications should be applied in a supervised and
controlled manner when used with children [31]. The Virtual
Reality Health & Safety Usage Guide recommends that Class
VR be used for no more than 15 minutes in any lesson. In this
experiment, students were allowed to use virtual reality
glasses for no more than 10—15 minutes. Therefore, virtual
reality is often used in education as a tool to study realistic
observations under controlled conditions, focusing on short-
term effects lasting up to 15 minutes. These data emphasize
how important it is for teachers to inform students about
comments and suggestions regarding the use of these
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technologies.

Based on the findings of these studies, it can be concluded
that, like in other fields, the use of augmented reality VR/AR
technology in computer science teaching will be both
interesting and effective in practice. As students’ knowledge
levels increased, their academic performance improved,
leading to an overall increase in achievement and success.
Additionally, the study found that the use of virtual and
augmented reality in computer science classes can positively
affect students’ academic achievements, indicating the
students’ willingness to engage with these technologies
through their active participation in classroom activities.
Therefore, educators need to incorporate these tools into their
teaching methods and encourage students to use them. The
future of VR/AR technology in education appears promising,
with emerging trends indicating a significant shift in the
approach to learning and teaching.

VI. CONCLUSION

To accomplish the aim of identifying the effectiveness of
using Virtual reality and Augmented reality technologies for
teaching Computer science at schools, the following
objectives were completed:

1)  Theoretical analysis of literature on the implementation
of Augmented and Virtual reality in Computer science
teaching in schools was conducted. As a result, a
pedagogical model based on an analysis of the features
and experiences of using these technologies in the
educational process in leading countries of the world
was developed.

2)  To determine the practical basis for using Augmented
and Virtual reality in teaching computer science at
school, we compiled the following materials: the
textbook “Computer Science” [32], the educational
resource “Digital Literacy”, the mobile application
“Digital AR” and the “Virtual Reality” application.
Taking into account the specifics of the subject matter
of Computer science and the creation of Augmented
reality and Virtual reality technologies, we opted for
the Unity and Vuforia programs for the development of
virtual reality. The findings of the study were presented
in tables and diagrams, and the conducted experiment
was aimed at evaluating the effectiveness of the
pedagogical approach with the use of Virtual and
Augmented reality technologies for teaching Computer
science in schools in the Republic of Kazakhstan. The
effectiveness of using virtual and augmented reality
technologies to teach computer science in schools
using Pearson’s chi-square criterion has been
confirmed.

For the implementation of Virtual Reality (VR) in
Computer Science (CS) workbooks VR glasses are required,
along with smartphone devices which are necessary for using
Augmented Reality (AR). In the future, the textbook
“Computer Science”, the Educational resource “Computer
Science (digital literacy”, the mobile application “Digital AR”
and, “Digital VR” application and the online resources used
in the project will be available in all schools in Kazakhstan.
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