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Abstract. Many individuals believe that new technology has been a transformative force
in the field of education. Various technologies have been integrated into educational
process in order to identify its capacity of enhancing student-learning experience.
According to the newest studies, some recently developed technologies such as
artificial intelligence (Al) and virtual reality (VR) have the potential to significantly
improve teaching and learning processes. The article considers the relevance of
using virtual reality and artificial intelligence resources in education. With the help of
systematic literature review, this article provides a cumulative meta-analysis of works
of a number of scholars who examined the influence of application of VR and Al on
student learning experience. The authors found that the advantages of integrating
these technologies into educational process are based on the increase in students’
interests in the subject, the effectiveness in explaining complex topics, and the
formation of a culture of openness to new technologies. The conclusions of the article
contribute to the expansion of local academic understanding of this topic and are also
useful for decision-makers in the field of secondary education and higher educational
institutions which integrate educational technologies
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Introduction

This study analyses integration of new
technologies, particularly Artificial
intelligence (Al) and virtual reality (VR) into
educational process. Artificial intelligence
(Al) and virtual reality (VR) have the potential
to significantly improve teaching and
learning processes, according to recent
studies of its application in education.
Through immersive  and interactive
learning environments, virtual reality
(VR) has been demonstrated to increase
student engagement and provide a deeper
understanding of difficult subjects. Many
researchers believe that virtual reality (VR)
hasthe potential to greatly enhance learning
outcomes by rising students’ concentration
and strengthening their understanding of
difficult ideas [1; 2]. However, results of other
studies demonstrate that further research
is necessary to completely understand the
influence of VR on educational outcomes
[3]. Artificial Intelligence in Education (AIED)
is one of the hottest subjects that has been
receiving rising interest of not only scholars
but also professionals in other fields. Studies
revealed that educational institutions have
widely been adopting Al in many forms and
for many purposes for at least three decades
[4; 5; 6]. In this context, it would be useful to
examine how these technologies changed
learning process in order to find the most
effective way of integration of educational
technologies into classroom.

The aim of this paper is to analyse the
advantages and disadvantages of Artificial
intelligence (Al) and virtual reality (VR)
application into educational system and its
impact on teaching and learning process.
The research objective is to evaluate studies
implemented by several scholars that
tested the implementation of VR and Al
for educational and training purposes. The
defined aim and objective are helpful in
answering the question of what does the
synthesized evidence tell about benefits of
Al and VR in education. The findings of the
paper are helpful forin-depth understanding
of the issue and provide information for
further investigations. The conclusions of
the article contribute to the expansion of the
local academic understanding of this topic,

and are also useful for decision-makers in
the field of secondary education and higher
educational institutions that train teachers
of computer science. The results of this
study will be helpful for educators who wish
to improve computer science instruction
and better equip students for the demands
of the future technological environment.

In-depth analysis of the current uses of Al
and VR in education, a review of previous
research on these topics, and suggestions
for expanding the application of them in the
educational field will all be discussed in the
parts which follow. Next section describes
the research strategy, data collection and
analysis methods. This study utilized reviews
of existing literature on this subject in order
to demonstrate conceptual understandings
of introducing Al and VR into education.
The third section explains the findings
of the study. In other words, this chapter
presents the findings obtained from the
data and the results of synthesis. The final
section summarizes findings, suggests
recommendations, and directions for future
studies.

Research strategy and methods

This section discusses methods of data
collection and analysis. This study utilized
systematic  literature  review, whose
procedure has been defined by many
scholars [7; 8]. Since this review was not
related to the health sphere, authors decided
not to register the protocol of the process.
For this purpose, the existing knowledge
and academic debate on this topic were
revised. The articles and works, including
non-scientific ones, selected for this purpose
were examined, their main conclusions were
integrated. The article provides a review of
domestic and foreign literature and doctoral
dissertations to examine the possibilities of
using virtual reality and artificial intelligence
in the educational process. In this regard,
articles published in journals indexed in the
Web of Science Core Collection and Scopus
databases, popular among international
scientific community, were analyzed.
Additionally, a research was conducted on
doctoral dissertations dedicated to the use
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of virtual reality and artificial intelligence
in education. During this process, local
dissertations, stored in the catalogues of the
National Academic Library of the Republic
of Kazakhstan, the National State Scientific
and Expert Center, were considered.

The selection of relevant papers for
examination in the review section was
conducted in three stages. First, abstracts
from all the listed publications, the years
of publication and citations were revised
in order to determine the significance of
the article for study. In cases of abstracts
being non-relevant, they were excluded. In
addition, the second stage considers the
credibility of publishers, institutions and the
background information about the authors.
Finally, some publications were rejected
after having been read almost fully in cases
when the section of publications was not
completely related to the topic of the article.
The following criteria were established for
inclusion of publications for review:

1. They are relevant to the subject and
research questions of this study

2. There were seminal, empirical studies
that were peer-reviewed

3.  Their citation index was also reviewed

4. They accord with the accepted
standards of scientific publications

5. For non-empirical publications, the
credibility of institutions, companies,
publishers was considered

These criteria allowed to sift out redundant
literature and consider the most relevant
studies, which are explicitly discussed in
next subsection.

Summary of Literature Review

Virtualrealityisbeingimplementedinvarious
spheres of human life, including education.
It is said that VR in education is beneficial
because it facilitates the assimilation of
complexinformation, provides students with
hands-on experience, increases students’
attention in lessons, and increases interest
and motivationin classroom. Thanksto these
advantages, learning through virtual reality
will become an educational instrument
in the 21st century [9]. In recent years, VR
technology has become more accessible as
its cost has decreased, and various modeling
platforms, such as Unity and varwin, have
become available allowing users to create
virtual environments easily. This means that
the application of VR will expand.

The rising body of scientific research on
the use of virtual reality (VR) technologies
in education in recent years highlights the
field's increasing importance. Numerous
research have examined how virtual reality
affects students’ educational experience
and indicated some of the possible
advantages. The important conclusions
from a few chosen studies are presented
in the table below, which highlights several
facets of the usefulness of virtual reality in
learning environments (Table 1). The data
from multiple researchers summarized in
this table shows the extent of influence of
VR in various educational environments.
These studies were chosen because they
were relevant to the use of virtual reality
(VR) to improve learning outcomes. By
putting these ideas out there, we hope to
draw attention to the various ways in which
virtual reality technology is being applied
to enhance education as well as point out
to the areas that require more study in
order to grasp its potential advantages and
drawbacks properly.

Table 1. Studies on the possibilities of using virtual reality technology.

Ne Researchers Concept

1. Calvert J.,, & Abadia R

They proved positive influence on perception skills, participation,

emotions, and empathy [10].
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Ne Researchers Concept
2. McGovern E., Moreira G. &  They noted that VR technologies improve students’ presentation
Luna-Nevarez C. skills [11].
3. Bogusevschi D., Muntean The experiment conducted among young students showed that
C. & Muntean G. M. the use of VR makes the learning process more interesting [12].
4. Hodgson P, et al. They showed that VR enhances students’ understanding of
subjects and increases satisfaction with learning [13].
5. Krokos E., et al. They stated that students acquire more information and enhance
their practical skills [14].
6. Soliman, M., et al. They identified usefulness of VR in engineering education for
better subject comprehension and reduced experiment time [15].
7. Parmaxi, A. The assistance provided by this tool in language classes has been
described as invaluable [16].
8. Zhao, G, et al. The systematic literature on medical research has also shown
that students in the VR group demonstrated better results than
students in the traditional education group [17].
©), Hamilton, D., et al. Systematic literature review concluded that VR is generally
beneficial, though a few studies reported negligible effects.
One of the greatest advantages of virtual reality in education
and learning is that it allows students to perform complex and
dangerous tasks in a safe environment [18].
10. Ahir, K, et al. VR is often used for educational purposes in such areas as
medicine, sports, and military training [19].
1. Kornilov ly.V., Mykasheva The issues of optimal student learning using virtual reality
M.Y., Sarsimbaeva S.M. technologies have been studied [20].
12. Sadvakassova A K., The digital educational resources developed for the effective
Kydyrbekova A.l. integration of virtual reality were tested at a specialized
gymnasium N281 Astana English school in Astana [21].
13. Shadiev R. et al. The use of eye-tracking technology in an immersive virtual reality

learning environment [22], the development of creative abilities
of high school students in an educational project based on
virtual reality technology [23], and the promotion of informational
literacy and intercultural competence through industrial
educational activity VR Tour [24] were intensively studied.

In general, the benefits of virtual reality in
learning are based on increasing student
motivation, understanding complex and
abstract subjects as well as reducing costs of
laboratory work and ensuring teacher safety.

A literature review shows that many
publications are dedicated to the use of
virtual reality in higher education, while there
are few studies on the benefits of virtual
reality in secondary education. However,
the number of doctoral dissertations on
this topic is quite small, including few local
studies.

More specifically, the use of virtual reality
resources in secondary education is not
fully understood to the date. Additionally,
many studies have focused on evaluating
students’ VR experiences, while only a few
studies have examined the impact of this
technology on academic performance.
As a result, the impact of virtual reality
educational resources on the behavior
and learning of secondary school students
remains studied insufficiently. Furthermore,
many experiments have been short-term,
resulting in insufficient data collection and
failure to assess the long-term impact of
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virtual reality resources on students.

Despite being widely familiar to general
public, artificial intelligence has recently
been tested in education. According to
Ido Roll and Ruth Wylie, utilization of AIED
for educational purposes has undergone
significant developments since 1990s [25].
In other words, the potential applications
of artificial intelligence are expanding
every year, bringing big changes to various
fields. Many industries, including finance,
aerospace, medicine, law, transportation,
and agriculture, are using this technology
and achieving success. It is evident that
one of these fields can be education as a
range of innovations complements this
field. However, it is often said that additional
research on the application of artificial
intelligence in this field is still necessary.

Therefore, a number of researchers in their
works have expressed various views on this
matter (see Table 2):

In order to give a thorough picture of the
numerous ways in which Al is being applied
in education, the papers mentioned in Table
2 were chosen based on a set of criteria. The
publications were selected for the reason of
addressing important issues in education,
making creative use of artificial intelligence,
and having useful consequences for both
educators and learners. Additionally, a
variety of viewpoints which address a
range of topics including infrastructure
development, student involvement, teacher
assistance, and adaptive learning were
taken into consideration while choosing
these studies.

Table 2. Studies on the possibilities of using artificial intelligence technology.

Ne Researchers Concept

1. B. Coppin

Artificial intelligence (Al) is the ability of machines to adapt to new en-

vironments, learn, and make decisions, find solutions to problems, and
perform various functions that require human intelligence [26].

2. Roll, I., & Wylie, R.

Al offers numerous opportunities for education. We need to diversify Al.

It is clearly stated that artificial intelligence should be better integrated
into teachers' practices, existing resources as well as the everyday lives
and tasks of students [25]. It is worth noting that the comprehensive use
of artificial intelligence and its integrated application to other digital
technologies is important

3. Al-haimi B. et al.

Artificial intelligence helps students adapt to new paradigmatic

learning systems, namely blended learning, location-independent and
time-independent learning, and flexible learning [27]. Thus, artificial
intelligence tools optimize the responsibilities of the teacher.

4., Thuong TK,, et al.

There are numerous applications of Al in education. Analyzing artificial

intelligence will be necessary in teachers’ practice, in educational
institutions, and in the development of certain educational programs
[28]. Moreover, this technology helps teachers, students, and school
administrators develop teaching and learning strategies.

5. Kabudi, et al.

This study noted that the aspects of learning using artificial

intelligence, such as adaptive hypermedia, information filtering,
classroom monitoring, and collaborative learning, contribute to student
engagement, interaction, and learning [29]. Thus, it can be specified that
blending Al functionalities in teaching positively influences the quality of

education.
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Researchers

Concept

Timms, M.J.

The use of artificial intelligence in education contributes to the
improvement of the quality of education. Delegating additional teacher
workload to artificial intelligence technologies leads to the competent
use of educational technologies and modeling of teaching methods [30].
It can be concluded that further expansion in this direction will lead to
the further development of this field.

Serik M, et al.

In the works of researchers, it was noted that the level of creative
thinking and practical skills of students increases during practical work
with the help of artificial intelligence and neural networks [31]. This study
demonstrates that the use of artificial intelligence by children enhances
their interest and activity in the classroom.

Mukhamediyeva
K.M., et al.

During the study, the authors concluded that the use of elements of
artificial intelligence in STEM teachers training field provides effective
opportunities [32]. Overall, researchers explained that the use of artificial
intelligence technologies, especially in STEM subjects, will open up new
opportunities and change traditional teaching methods.

Kerimberdina A.B.,
etal.

The problems encountered in the process of improvement of the
training of future computer science teachers in creating artificial neural
networks have been studied [33], and the conclusion that the use of Al
capabilities in research yields positive results was drawn.

10.

Ma J. et al.

The authors conducted a school course on artificial intelligence called
“Challenging Tic-Tac-Toe" [34]. As a result, it was shown that game-
based learning in artificial intelligence courses helps students acquire
knowledge in the field of Al, improve computational thinking skills,
increase interest in learning, motivation, self-confidence and also reduce
cognitive load.

1.

Buribayev Zh.A.

In robotics, a model of a robot that recognizes and collects objects
was built using machine learning methods based on neural networks.
We see that the search engine experimented with the capabilities of
artificial intelligence [35].

12.

Islamgojayev T.U.

A model of a device for efficient spraying of liquid medications in windy
conditions based on elements of artificial intelligence was created. As a
result, the flight of an unmanned quadcopter in windy conditions was
implemented using elements of artificial intelligence [36].

Overall, thelong-term impact of this new tool
on educational process, and the question of
studying the advantages of its integration
intothesphere ofeducationremainsrelevant
for all types of technologies. Since long-term
studies require significant resources, many
researchers limit themselves to short-term
impact studies and evaluate the impact of
technologies on education approximately.
This trend is evident in research on the
impact of artificial intelligence on the
educational sector, which has rapidly been
evolving in recent years.

Concluding discussions

The world of today is changing quickly, with
new technologies rapidly emerging and
the economic and demographic landscape
changing as well, and educational
institutions play essential role in helping
students become globally competitive. In
order to accomplish this role, educational
systems need to take the lead in advancing
new technology as well as adapting to
current technological developments. To
create workforce skilled and qualified for
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the demands of the modern labor market,
educational processes must use cutting-
edge technology like virtual reality (VR) and
artificial intelligence (Al).

The examination of educational materials
about using virtual reality (VR) and artificial
intelligence (Al) in the literature review
reveals multiple noteworthy effects on the
process of learning. It was demonstrated
that these technologies increase
student engagement, facilitate better
understanding of new material, encourage
long-term memory retention, and aid in the
development of digital technology skills.
Research continuously highlights the useful
advantages of integrating Al and VR into
the classroom as showcased by students’
increased interest and enhanced practical
effectiveness in the topics where these
technologies were applied.

The research also highlights the fact that
although VR and Al have demonstrated the
potential to improve learning outcomes,
teachers’ ability to fully employ these
technologies is still lacking in certain areas.
Numerous studies highlight the necessity
of further integration of these technologies
into current teaching methods and
materials, emphasizing that the effective
use of Al and VR in the classroom does not
only depend on technical improvements
but also on teachers’ awareness of the ways
of Al and VR application.

Overall, findings of the examined studies
show that, although being in early phases
of their development, Al and VR have a
promising future in education. It has been
demonstrated that these tools increase
students’curiosityandhelpthemunderstand
new information. Aiding educators with the
tools and resources necessary to effectively
incorporate Al and VR into their lesson plans
is still a big challenge. This emphasizes
the need of further research and practical
implementations to deal with these issues
and completely realize the educational
potential of these technologies.

10.

1.

12.

13.

14.
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BupTyanabl WbiIHaMbINbIK NEeH YXacaHAbl MHTENNEKTIHI 6iniM
6epyae KonaaHy: ape6u wony

A.K. CagBakacoBa', A.U. Kbigbip6ekoBa?*, OFbI3 YeTuH?
2J1.H. TymMmmneB aTblHOarFbl Eypa3una yiTTbiK yHUBEpPCUTETI, ACTaHa, KasakcTaH
3 Nigde Omer Halisdemir yHuBepcuTeTi, TypKna MeMekeTi



¢

18

1. BUTIM BEPY YOEPICIHAEr BUTIM BEPY CAACATbI, UHHOBALINANAP YXSHE LMOPIAHOLIPY

@

P

AHpaTna. Kenwinik »xaHa TexHonormanap 6iniM 6epyni e3repTylli Kyllke anHangbl
aen caHamabl. OKyLUblNapablH OKy ToxipubeciH »aKcapTy MYMKIHOIKTEPIH aHblKTay
MaKcaTblHOa OKy MpoueciHe apTypni TexHonorusanap Kipiktipingi. CoHFbl 3epTTeynep-
re caMKec, XacaHabl UHTeNnnekT (Al) »xeHe BMpPTyanabl WbiHAbIK (VR) CUAKTbI »KaHanaH
a3iprieHreH Kembip TEXHOMOrMANap OKbITY MEH OKY MPOLEeCTEPIH alTapbIKTal Xakcap-
TyFa MyMKiHOiIK 6epeni. Makanaga 6inimM 6epyne BUpTyanabl WbiHObIK MeH XacaHObl MH-
TeNneKT pecypcTapbliH NanaanaHyablH ©3eKTiNiri TankpinaHaobl. XXyeni sgebuettepai
wonyabl NaraanaHa oTbipbin, 6y Makanaga VR »xaHe Al KocbiMWanapblHblH, CTYOEHT-
TepAiH oKy ToxipnbeciHe acepiH 3epTTereH GipkaTap FanbiIMAAPAbIH XXYMbICbIHbIH, KW~
HaKTanfaH MeTa-Tangaybl YCbiHbINFaH. ABTopnap 6yn TexHonornanapabl oKy yoepiciHe
EHTi3yaiH apTbIKLLbINbIKTapbl OKYLUbIMAPAbIH MOHIe AereH Kbl3blFyLUbIbIFbIH apTTbIPYFa,
KypOeni TakblpblNTapabl TUiMAI TyciHAOipyre, »xaHa TexXHonormanapra awblKTblK, Mage-
HWETIH KanblNTacTblpyFa HerisaenreHiH aHblkTagbl. MakanaHblH, KOPbITbIHAbIIAPbI OCbI
TaKblpbIn GOMbIHLIA YXEePriNiKTi akageMUAnbIK TYCIHIKTI KeHeNTyre biKnan eTefi XaHe
coHbIMeH KaTap 6inimM 6epy TexHonoruanapbliH 6ipikTipeTiH opTa 6iNiM MeH »KoFapbl OKY
opblHAAPbIHAAFbI WeLliM KabblngayLbinap yWiH nangansi.

TyMiH ce3pnep: BMPTyanabl WblHaMbINbIK, YXacaHAbl MHTeNNeKT, 6iniM 6epy pecypcTapsl,
OKy yaepici, 6iniM 6epy TeXHONOrnAchl

NMpuMeHeHUe BUPTYaNlbHOU peafibHOCTU U UCKYCCTBEHHOIO
MHTeNNeKTa B o6pazoBaHuK: 0630p NUTEepaTypbl

A.K. CapgBakacoga', A.U. Kbigbip6ekoBa?*, Orus YetuH3
2EBPA3UNCKMI HAUMOHaNbHbIM YHMBepCcKUTeT M. J1. H. [ymunneBa,
AcTaHa, Ka3axctaH

SYHuBepcuteT Hmurge Omep Xanmcagemump, Typumsa

B

P

AHHOTaumsa. MHOIrMe CUMTAaLoT, YTO HOBbIE TEXHONOIMK CTaniv NpeobpasytoLlen CUnom B
chepe obpasoBaHMA. PaznnyHble TeXHONOrMM GblTM MHTErpUpPOoOBaHbl B obpasoBaTeb-
HbI NPOLLECC C LLeNblo BbIABNEHMA MX CMOCOOHOCTU yry4LlaTh OMNbIT 00y4YeHNA CTyaeH-
TOB. COrNacHoO HOBeMLWKMM UCCNeoBaHNAM, HEKOTOPble HeaBHO pa3paboTaHHble Tex-
HOMOMMKM, TaKMe KaK MCKYCCTBEHHbIN MHTennekT (M) n BupTyanbHaa peanbHocTb (BP),
ob6nafatoT NoTeHUManom Ang 3HaYUTENbHOro yyylleHus NpoLeccoB npenofaBaHmng
1 oby4deHMa. B cTaTbe paccMaTpuBaeTcs aKTyanlbHOCTb UCMOb30BaHWSA PECYPCOB BMUP-
TyanbHOW peanbHOCTU U MCKYCCTBEHHOIO MHTEeNNeKTa B 06pa3oBaHmMm. C MOMOLLbIO CK-
cTeMaTuyeckoro o63opa NMTepaTypbl B 3TOW CTaTbe MpeacTaBneH KyMynaTUBHbIN Me-
TaaHanm3 paboT psaa yYeHblx, KOTopble UccnefoBanu BNmaHme npuMmeHedms BP n U
Ha onbIT 0ByYeHUsa CTyaeHTOB. ABTOPbI OOHAPYXKMMK, YTO NpenMyLLecTBa MHTerpaumm
3TUX TEXHOMOrUM B 06pa3oBaTeslbHbIM MPOLLECC OCHOBAaHbI Ha MOBbILLIEHWU MHTepeca
CTYOEHTOB K npeameTy, 3PpPeKTUBHOCTN OO6BbACHEHUS CMOXHbBIX TeM 1 GOpPMUPOBaHMMN
KY/1bTYPbl OTKPbBITOCTM K HOBbIM TEXHOMOMMAM. BbiBOAbI CTaTby CMOCOOCTBYIOT pacLlum-
PEHUIO NTOKANbHOMO aKaLeMMUYEeCKoro MoHMMaHua 3TOW TeMbl, @ TakXKe Mose3Hbl Ansa
L, MPUHKMAIOLLMX PelleHna B 0bnactu cpegHero o6pa3oBaHmMa U BbICLLIMX y4ebHbIX
3aBefeHNIN, KOTopble MHTErPUPYIOT 0bpas3oBaTeflbHble TEXHOMOMMN.

KnoueBble croBa: BUPTyasbHas peasnbHOCTb, MCKYCCTBEHHbIN UHTENNeKT, ob6pa3oBa-
TenbHble pecypchl, 06pa3oBaTeNbHbIN NpoLecc, 06pas3oBaTeibHbIe TEXHOMOTUMN.
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