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AUGMENTED AND VIRTUAL REALITY TECHNOLOGY IN EDUCATION:
A NEW DIMENSION OF LEARNING

Abstract

Technologies of augmented and virtual reality are investigated on the example of their use in education
in education. The subject of the research is the study of known and previously developed methods of
teaching with the help of AR and VR, advantages and disadvantages in terms of their use for educational
purposes. The purpose of the work is to conduct an analytical literature review and analyze the known
methods of using augmented and virtual reality, to present the most promising solutions in various tasks of
science. The research materials used were the search method of scientific and popular scientific works in
licensed Kazakhstan and foreign databases. The methods of teaching with the use of augmented reality and
virtual reality technologies are presented and virtual reality. Modern ways of teaching schoolchildren and
students by means of augmented and virtual reality technologies are considered. Many of today's
"innovative" manuals lack visual enhancements or interactive features that make learning for students a
tedious, boring, and tedious endeavor. Interactive features, making it seem tedious, boring and tedious for
students to learn. If the instructor is not able to make the material interesting, it becomes very difficult for
students to concentrate on learning. To concentrate on learning: they do not absorb new information well or
do not want to learn at all.

Virtual reality technology allows to make educational materials interesting and understandable for
students, as well as to achieve full immersion of students. Students and full immersion in learning is
achieved by reproducing three-dimensional virtual space virtual space. Also, much depends on the
perception of the person: some people find it easier to perceive the text in the printed text, while others find it
easier to perceive the media format. For them, VVR-technology will make the learning process exciting and
interesting.

Keywords: augmented reality, virtual reality, educational assessment, immersive learning, assessment
methods, virtual tours, simulations, critical thinking.
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BLJIIM BEPYJEIT TOJIBIKTBIPBLIFAH KOHE BUPTYAJIJIbI IIBIHABIK
TEXHOJIOTUSICBI: OKBITY IbIH "KAHA OJILIEMI

Anoamna

TONBIKTBIPBUTFAH JKOHE BHUPTYaJIbl MIBIHIABIK TEXHOJOTHSIIAPHl oJlapAbl OuriM Oepynae KoigaHy
MBICANBIHAA 3epTTeliefi. 3epTTeydiH TaKbIpPbIObI-KEHEWTINTeH IIBIHABIK TEeH BUPTYyalasl MBIHABK VR
apKbUIBl OENTiNi jKoHe OYpBIH 93ipJeHreH OKBITY oJIiCTepiH, olapisl OuTiM Oepy MakcaTblHAa MaiinaiaHy
TYPFBICBIHAH apTHIKIIBUIBIKTAp MEH KEeMIIUTIKTepai 3epTTey. JKYMBICTBIH MaKcaThl — 9[eOHeTTepre aHalH-
TUKANBIK IOy jKacay »XOHE KCHEHTUITeH JKOHE BUPTYyalJbl IIBIHABIKTHI KOJJAHYIBIH OCNTii omicTepiH
Tangay, FeUIBIMHBIH OpPTYpPJIi MocelesiepiHae €H MEepCHeKTUBANbl MIenlMIepal YChiHy. 3epTTey MaTepual-
Japbl peTiHAe JHICH3WSIAHFaH Ka3aKCTaHABIK JKOHE MICTEINIIK JepEeKKOpiapla FhUIBIMH JKOHE FHUIBIMU-
TaHBIMAJI JKYMBICTAP/BI 1371y 9/iCi KOMAaHBUIABL. TOJBIKTHIPBUFAaH XKoHE BUpPTyanmbl MIBIHABIK TEXHOJIO-
THSJIApBIH, COHJAN-aK BUPTYaJIbl IIBIHIBIKTHI KOJAAHATBHIH OKBITY 9JicTepi ychbIiHbUIFaH. OKylIblIap MeH
CTYyICHTTEpII KCHEHTUIreH >KoHe BHPTyannmsl IIBIHIBIK TEXHOJOTHSIIAPHI APKBUIBI OKBITYIBIH 3aMaHAyH
Tocinmepl KapacTeIpbUlFaH. bByriHTi "MHHOBaIMSIIBIK' HYCKAyIBIKTapAbIH KOIIIUIriHAEe KOpHEKI Kakcap-
Tylap HEMece WHTEPAaKTUBTI MYMKIHIIKTEp JKeTicmeiai, OyJl CTyaeHTTepre OKYAbl IKaJbIKTHIPAbL.
WHTepakTHBTI MYMKIHAIKTEp CTyACHTTEpre OKyJbl Inapmaraabl. Erep MyraniM MarepHanabl KbI3BIKTHI €Te
anMaca, CTYACHTTepre OKyFa KoHiT Oeiy eTe KubIH Oonaapl. OKBITyFa MIOFBIpJAHy YIOiH: OJlap >KaHa
aKnmapaTThl )KaKCchl MEHrepMeiili Hemece MyJiIeM YHpEeHTICI KelmMeri.

BupTyannel MWBHABIK TEXHOJOTHACH! OKYy MaTepUallAapblH OKYIIbLUIAP YIIiH KbI3BIKTBI XKOHE TYCIHIKTI
eTyre, COHJaii-aK OKYIIBUIAPIBIH TOJBIK KOJ KETKi3yre MyMKiH/IK O0epemi. CTyIeHTTepAl OKBITY JKOHE OKY
MIPOIIECiHE TONBIK €Hy BUPTYaJIAbl KEHICTIKTIH YII OJIIEM/IlI BUPTYaIbl KEHICTITiH KOOSHTY apKbIIbI Ky3ere
acwIpbutaibl. CoHali-aK, Kol Hopce aJlaMHbIH KaObLIiayblHa OalIaHbICTHI: KeHOIp amamaap MaTiHal Oacna
TYpiHIE KaOBUIIay bl KEeHUAETE 1, all 0acKanapsl Meaua (hopMaTThl KaObuTaayap! keHuaeTeni. Onap yimis
VR TexHONOTHANIAPHI OKY MPOLECIH KBI3BIKTHI dP1 KBI3BIKTHI €TE/Ii.

Tyiiin ce3aep: TONBIKTHIPBUIFAH IIBIHABIK, BUPTYaIIbl MILIHIBIK, OUTiM Oepyni Oaraiay, ©UMMEPCHUBTI
OKBITY, Oarayay 9JIicTepi, BUPTYAJJIbl SKCKYpPCHsIIap, MOJIENbJICY, ChIHU OWJIay.
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TEXHOJIOI' MU JOMOJHEHHOM U BUPTY AJIbHOM PEAJIBHOCTH
B OBPA30BAHNN: HOBOE UBMEPEHUE OBYYEHUA

Annomayus
TexHomOoruu NOMOJHEHHOM M BUPTYAIbHOW PEANbHOCTU UCCIEAYIOTCS HAa NPUMEpPE UX HCIOJb30BAHUS B
oOpa3oBannu B cdepe oOpazoBanus. lIpenmerom mcciemoBaHUs SBISETCS MU3ydeHUE M3BECTHBIX W paHee
pa3paboTaHHBIX METOJIOB OOYYEHUS ¢ IOMOIIBIO JIOTIOJTHEHHOW PEeabHOCTH M BUPTYAIBHOW peanbHOCTH VR,
MPEVMYIIIECTB U HEJIOCTATKOB C TOYKH 3PEHHS WX HCIIONBh30BaHMS B 00pa30BaTesbHBIX Heisix. llems paboTer —
MPOBECTH AaHATMTUYECCKHA 0030p JIUTEPATYyphl W NMPOAHATM3UPOBATh W3BECTHBIC METOMBI HCIIOJIE30BaHUS
JOTIOTHEHHOW W BUPTYaJIbHOU PEaTbHOCTH, MIPEICTABUTh HAHOOJIee MEPCIIEKTHBHBIC PEIICHUS B PA3INIHBIX
3a/adax Haykd. B xagecTBe mMarepraaoB MCCICAOBAHUS MCITOJIB30BANICS METOJ MTOMCKA HAYYHBIX M HAYIHO-
MOMYJISIPHBIX Pab0T B JUICH3UPOBAHHBIX Ka3aXCTAHCKUX W 3apyOexHbIX 0a3ax naHHBIX. lIpencraBineHsb
METOABl OOyUYEHHUS C WCIOJH30BAHMEM TEXHOJOTHN MOTIONHEHHOW W BHUPTYAJIILHONH PEabHOCTH, a TaKkKe
BUPTyaJlbHas peaJibHOCTh. PaccMOTpEeHBI COBpPEMEHHBIE CIIOCOOBI OOYUYEHHsS IIKOJHLHUKOB M CTYICHTOB C
MOMOIIIbIO TEXHOJIOTUM JOIMOJHEHHOM M BUPTYaJbHON peanbHOCTH. MHOTMM U3 CEroJHSALIHUX '"HWHHO-
BallMOHHBIX" PYKOBOJICTB HE XBAaTaeT BU3YAIBHBIX YIYYIICHUH WIM HHTEPAKTHBHBIX (QYHKIUH, KOTOPHIE
NeJIaloT O0y4eHHUe JUIS CTYJCHTOB YTOMHUTENIbHBIM 3aHSATHEM. VHTepaKTHBHbIC (DYHKIIMH, U3-32 KOTOPBIX
o0ydeHHe KaKETCS CTyJIeHTaM yYTOMHUTEIbHBIM. ECIM IperogaBareilh HE B COCTOSHUHU CIIENaTh MaTrephal
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WHTEPECHBIM, CTYJEHTaM CTAHOBHUTCA OYEHb TPYJHO COCPEIOTOUYMTHCS Ha 0O0yueHHH. UTOOBI CKOHIIEHTPH-
poBaTbca Ha OOYYCHHUH: OHM TIOXO YCBaWBaIOT HOBYIO WH(OPMAITHIO T BOOOIIE HE XOTAT YIUTHCS.
TexHOIOTHS BUPTYyabHOW PEATBLHOCTH IO3BOJIICT CHEIaTh yYeOHBbIE MaTepHaibl WHTCPECHBIMU H
MOHSTHBIMH JIJISL YYaIUXCs, a TAaKXKe JOOUTHCS MOJHOTO MOTpyKeHHs ydamuxcs. OOydeHHe CTYJACHTOB U
MOJTHOE TIOTPY)KEHHEe B TIporiecc OOYYeHHs JOCTUTAeTCs 3a CYET BOCHPOM3BEICHHS TPEXMEPHOTO
BUPTYaJbHOTO MpocTpaHcTBa virtual space. Takke MHOTOE 3aBHCUT OT BOCHPHSTHS YEJIOBEKa: HEKOTOPBIM
JIOMIAM JIeT4e BOCHPUHUMATH TEKCT B MEUATHOM BHUJE, B TO BPEMs KaK JAPYTUM Jierde BOCTIPUHUMATH MEIna-
¢dopmar. /g Hux VR-TeXHOIOTHH CIENaroT Mpoliecc 00y4IeHNs yBIEKaTEIbHBIM U HHTEPECHBIM.
KuarloueBble cjioBa: JONONHEHHAs pEaNbHOCTb, BHUPTyalbHAs pealbHOCTh, OIEHKAa 0O0pa3oBaHU,
MMMEPCUBHOE 00YYCHHE, METO/IBI OIICHKH, BUPTYaIbHBIC SKCKYPCHUH, CUMYJISIMH, KPUTHYSCKOE MBIIUICHHUE.

Basic provisions. In the last decade, virtual reality technologies have begun to attract the attention not
only of specialists from the gaming industry sector, but also of educators who have wondered about the
potential of these technologies in teaching various subjects, both in the general education system and in the
training of specialists at the secondary vocational education level and in higher education.

Virtual reality uses computer technology to create and simulate realistic immersive applications. Each user is
given a sense of presence, an illusion, surrounded by a simulated three-dimensional realistic environment in a
360-degree sphere, allowing them to freely explore it, interact with visual objects, and participate in hands-on
experimental tasks using a wide range of computing devices such as head-mounted displays (HMDs), trackers,
and wearable sensors [1].

The abundance of computational resources and devices supporting new dimensions of virtual reality
technologies, along with the realistic simulated accuracy of the representations of visual objects and elements
created with computer graphics create unprecedented opportunities in teaching and learning.

Introduction. Initially, we would like to mention already available reviews in the scientific literature on the
application of virtual reality in education. Melanie J. Maas and Janette M. Hughes in their paper presented one of
the first reviews of the existing literature, combining research on the use of virtual (VR), augmented (AR) and
mixed reality (MR) technologies in educational environments of general educational organizations [1]. The
review examines peer-reviewed research studies conducted between 2006 and 2017 that included the use of
virtual, augmented, or mixed reality technologies in the education of students in elementary, secondary school,
and in higher education institutions. The literature identified common themes including interaction,
communication, critical thinking, attitudes, engagement, learning, motivation, performance or achievement, and
technology (used or proposed). This literature review made a strong contribution to the study area by clarifying
definitions, reviewing existing research specific to educational environments in general education organizations,
and identifying prospects for future research and directions [2]. A year later, the authors Pellas N., Mystakidis S.,
Kazanidis I. published a seminal article on immersive virtual reality in school and higher education, presenting a
systematic review of the scientific literature over the last decade [3]. The authors have surveyed a large body of
research papers on the development of VR technologies in various academic subjects. Specifically, twenty-one
studies utilized virtual reality technology in general education subjects that include environmental science
(Abdullah et al., 2019; Alrehaili and Osman, 2019; Wu et al., 2019), biology (Hite et al., 2019; Huang 2019;
Huang et al. 2019; Wang et al. 2019), geology (Chang et al. 2018, 20193, b), technology (Chen et al. 2019; Han
2019; Segura et al. 2019; Shi et al. 2019; Southgate et al. 2019), mathematics (Blume et al. 2019), history (Cheng
and Tsai 2019; Ferguson et al. 2020; Taranilla et al. 2019), learning the English (Chien et al. 2019), and music
(Innocenti et al. 2019).

In addition, other twenty-five studies by these authors used virtual reality in science-related subjects in higher
education (Kartiko et al. 2010; Lamb et al. 2019; Limniou et al. 2009; Makransky et al. 2019; Markowitz et al.
2018; Meyer et al. 2019; Pirker et al. 2018; Shu et al. 2018; Saginka et al. 2018; Yeh et al. 2013), technology
(Alfalah 2018; Bailenson et al. 2009; Huang and Lee 2019; Kozhevnikov et al. 2013; Selzer et al. 2019; Starr et
al. 2019; Bonfl et al. 2020; Webster 2016), nursing (Taggin 2019), engineering (Gavish et al. 2015;
Wolfartsberger 2019), cultural learning (Li et al. 2020), Dutch language learning (van Ginkel et al. 2019), legal
education (McFaul and FitzGerald 2019), and library science (Lin et al. 2019).

Thus, the aim of this study is to complement and extend the existing knowledge on th application of virtual
reality technologies in the study of different academic disciplines by reviewing and systematizing foreign research
articles published between 2018 and 2022, indexed in various scientometric databases.

This scientific review covers 20 foreign publications on researching the application of virtual reality
technologies in such fields as history, mathematics, woodworking, chemistry, anatomy, physics, design, robot
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programming, professional safety training, animal husbandry, real estate, foreign language learning, teacher
training, and the application of virtual reality technology. Foreign languages, science education, teacher training,
and the use of virtual reality by elementary school teachers.

The current review is based in part on a protocol for systematic reviews of the literature proposed by
Kitchenham B. et al. [4]. According to many authors, it is one most well documented and cited work for
conducting a systematic review of scientific literature. For the initial selection of the scientific publication
package, a manual search was conducted for of peer-reviewed international journal articles indexed in
scientometric databases. For this review, the phrase "Virtual Reality" and "Immersive Technologies" were
selected as keywords, after which the areas of focus were identified, among which only "Education" and
"Computer Science" were retained.

Thus, the specific criteria consisting of two parts defining a sample of scientific publications are as follows:

— Cl is a string consisting of keywords related to virtual reality, such as "immersive technologies", "virtual
reality".

— C2 is a string consisting of keywords related to education, such as "Education”, "K-12", "elementary

education", "secondary education”, "general education".
The search logic and criteria for inclusion of articles are presented in Figure 1.

Virtual Reality

ldeal Educational Uses
Empathy Bullding and

Incresasing Communicatbon
Immarsion

A Clinical Emaergenay
Management

Procadural Training

<

Augmented Reality

Anatarmy and Prysiology
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Alternate Reality

Figure 1. The virtual reality searching logic and criteria for inclusion

Materials and methods. Determining the opinions of undergraduate students studying history using
virtual reality technology and, privately, on determining students' opinions about the use of virtual reality
glasses in teaching was the aim of the study of the authors Yildirim, G., Elban, M. and Yildirim, S. [5]. In
this study, the preference was given to the case study method. The sample was formed by selecting 25
undergraduate students. The data were collected through interviews and analyzed by content analysis
method. According to the results of the study, it was concluded that. Virtual reality implementation was liked
by the participants of the experiment. In addition, participants stated that using this technology in the
learning process would be beneficial. It was believed that especially the sense of reality and presence in
places that were recreated by virtual reality tools was one of the factors that influenced the participants and
increased their interest in the history course.

Results. Another study based on the application of virtual reality technologies in the study of history
was presented by the authors Calvert, J., Abadia, R [6]. The experiment involved students using virtual
reality, which moved students to the center of historical events of the Second World War. Two separate
studies were conducted two separate studies: one with high school students in Australia, who study the topic
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traditionally; and the other, with university students in India who had no prior knowledge of the topic.
Student participants used one of two different versions of Kokoda VR: virtual reality with six degrees of
freedom or 360-degree video. Both university students and high school students using the technology virtual
reality reported higher engagement, a sense of the effects of presence, empathy, and better mastery of
knowledge than in groups with 360 degrees. These characteristics were also slightly higher in the university
student group than in the high school student group, with the exception of knowledge mastery, where high
school students performed better. These results suggest that immersive immersive VR has more potential
than 360-degree video.

The next article covered in this review was a study of the impact of the of the VR learning game "Kesfet
Kurtul" on the academic performance of fourth grade students learning fractions and their engagement in
learning math [7]. The experimental study was conducted using a quasi-experimental design. The
educational VR game was used in the experimental group with 32 participants. The comparison group (32
participants) utilized the traditional method used in the school, involving mainly mobile applications
developed for learning fractions. As a result of the study, it was found that the educational VR game "Kesfet
Kurtul" improves academic performance and increases the level of engagement of students in learning
mathematics. In addition, in terms of the social component of student engagement, it was observed that
"Kesfet Kurtul" was more effective than the traditional method used in school.

Another study conducted in Taiwan and Vietnam describes the experience of using virtual reality
technology in woodworking [8]. With the help of technology virtual reality, this study used a simulation of
furniture production lines in a large Vietnamese factory, allowing students to experience and observe the
production process of furniture making using VR. In doing so, the author of this article recruited 29 freshman
students majoring in furniture and Woodworking", after which they were divided into experimental and
control groups. The results showed that students in the experimental group, where the training was built on
the use of VR, evaluated the concept of furniture mass production better. This indicates that the application
of virtual reality technology in the vocational training of serial furniture production effectively improved
learning.

In addition, the author summarizes that the current COVID-19 pandemic may be a driving force for the
development of virtual reality applications in vocational training in the future. Among the research
publications describing the experience of learning chemistry using virtual reality technology is the work of
Heta A. Gandhi et al., devoted to interactive modeling and visualization of organic molecules in real time
[9]. This work describes a virtual reality application that can generate three-dimensional simulations of
molecular dynamics (MD) processes from arbitrary molecular structures and visualize the trajectory of this
MD simulation on a virtual reality headset in real time. This system uses the ZeroMQ (ZMQ) messaging
infrastructure to multi-simulate into a multi-client VR visualization of a CBM simulation. All simulations
CBM are run in the HOOMD-blue simulation engine, and graphics for virtual reality are rendered in
Unity3D. The key feature that differentiates this software from previous 3D viewers is the simulation is real-
time and hence the ability to manipulate thermodynamic variables such as temperature on the fly. This
allows viewers to gain an intuitive understanding of the effects of thermodynamic state variables in a
practical way. Another study describing the learning of organic chemistry evaluated the impact of the of
virtual reality application on the academic performance of university students [10]. As results, a significant
improvement in the final examination scores in students whose learning was linked to virtual reality. In
addition

In addition, other authors of a similar study (Jang, S., Vitale, J. M., Jyung, R. W., & Black, J. B.) noted
that medical students studying anatomy can utilize the immersive virtual reality to better understand and
memorize the structure of individual organs and how they function [11]. The authors note the fact that virtual
simulations are particularly effective in developing visual cognition and spatial reasoning, also making them
suitable for teaching chemistry and physics. Computer-based learning systems such as virtual laboratories
are becoming increasingly common in physics teaching. For physics, the use of virtual laboratories is of
great importance because it allows modeling of processes that cannot be seen or reproduced. Augmented
reality and virtual reality help to create physics visualizations. In the study scientists in Kazakhstan presents
a virtual laboratory that allows users to solve various practical problems in physics with the help of three-

53




Ab6aii amvinoazer Kas¥I1V-y XABAPILBICHI «Iledazozura evlnvimoapuly cepuscol, Ned(80), 2023 orc.

dimensional visualization of processes, performed in three different ways (desktop virtual reality, augmented
reality and virtual reality using Leap Motion controller) [12]. This study details the functionality and
implementation of the virtual laboratory. As an experiment, three schools were provided with the necessary
hardware and software. 50 9th grade students used the developed virtual lab for six months, after which they
participated in a comprehensive survey. About 88% of them found the virtual laboratory useful for studying
physics, were satisfied with its functionality and usability.

The impact of virtual reality technology training on enhancing the effectiveness of creative design and
creative learning processes should be noted. Drawing and sketching in a virtual reality environment is
challenging for users using handheld tracker controllers for sketching. Task for users who use handheld
tracker controllers for sketching. In, Tiirkmen, R., et al. investigated visual guides (discrete and continuous)
that help users to improve stroke accuracy and enhance the drawing skills in a virtual environment [13].

The study was conducted with eye-tracking, which compares the use of continuous, discrete guides and
their absence during basic drawing tasks. In the experiment, participants were asked to draw a circle and a
line using three different types of guides, three different sizes, and two different orientations. The results
show that discrete guides are more user-friendly for the user than continuous guides, while no difference was
found in speed and accuracy compared to continuous guides. This could potentially be related to different
gaze strategies, as the discrete guides caused users to move their gaze more frequently between the guide
points and the cursor drawing. The results of this study may inform research in the field of 3D drawing and
how gaze tracking can become a tool to aid in sketching.

Based on a panel study by Chang Y. Sh. et al. with a sample of 138 middle school seventh graders, it
was found that virtual reality has a significant positive effect on creative design processes, especially in the
stages of design and planning, testing and revision, and reflection and evaluation [14]. The authors noted that
virtual reality has a significant positive impact on creative design outcomes with effects on creative design
and functional usability respectively. Modeling as a powerful tool that helps people understand or learn how
to use laboratory equipment, with the advent of virtual reality simulation tools can be upgraded to improve
areas such as immersiveness and accuracy. Thus, in the work of authors Hurtado C. V. et al [15]. Presented a
Unity-based open source learning system for virtual interaction with a universal robot "UR5e". This system
utilizes a virtual controller "URSIm" (universal robot simulator) in conjunction with an open source platform
programmed for the case of no access to the robots during lockdowns or similar situations.

The enhancement of presence through immersive immersion of students is also important in professional
training. In vocational training, particularly when seeking to develop their judgment and decision-making
skills when faced with real-life occupational safety situations. However, in conventional training programs, it
is sometimes difficult to teach students in real-world settings due to considerations of high cost and potential
risk. Researchers have indicated that the lack of opportunity to experience real-world experience can
seriously affect learning outcomes [16, 17], so it is important to provide learners with a realistic learning
situation or environment in which they can actually conduct learning instead of passively receiving
information without practice [18].

To address this problem, a study by Hwang G., Chang C., Chien S. proposes a spherical video-based
virtual reality professional learning approach based on the Attention, Relevance, Confidence, and
Satisfaction (ARCS) model to immerse learners in an authentic learning environment to test the processes of
solving practical situations before they encounter real-world cases [19]. To evaluate the effectiveness of the
approach, the hospital conducted an experiment. In which 70 nurses were randomly assigned to an
experimental group trained using the spherical video approach and a control group trained traditionally.

Experimental results show that the proposed approach outperformed the traditional approach in terms of
developing students' sense of presence and achievement, as well as their problem-solving and critical
thinking abilities. Students' sense of presence and achievement, as well as their problem-solving and critical
thinking disposition. Moreover, students in the group with spherical video-based learning also showed higher
perception of technology than the the traditionally taught group. As more students enter higher education
programs in animal science without prior exposure to animals, the need for real-life hands-on experience has
increased dramatically. The lack of such experience in handling with livestock exists for a variety of reasons
such as accessibility, liability, time, and cost. In such situations, the solution becomes the use of virtual
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reality technology in the format of simulation games (edugames) that can provide opportunities to overcome
the lack of experiential learning by providing similar interactions in a virtual context. The authors Free N.,
Menendez H., Tedeschi L. in managed to document the design and development phase of the virtual
livestock management simulator CowSim, and to analyze the preliminary data of the study, where the
relationship between the learners' perceptions of mishandling livestock in relation to learners' prior
experience with animals. In addition, students with prior cattle handling experience did not feel more
prepared to handle cattle after playing CowSim, but students with prior experience indicated that they
learned more about cattle handling after playing the simulation game [20]. Participants experiment felt that
playing CowSim was realistic enough to increase their level of preparedness for handling livestock, as well
as adaptive for visualizing complex concepts.

The new learning model, integrated with VR technology to deliver a course on real estate, has
demonstrated its ability and potential to promote and enhance students' sense of value and place, and to
increase the communicative effectiveness of real estate research and trade process analysis described in the
article by Hou, H.(C)., Wu, H. [21]. This paper examines the integrative effect of VR technology in a real
estate course. The paper utilizes a case study method, shows the design, development and implementation of
an innovative learning model with integrated virtual reality. In order to obtain feedback, a survey of
participating students was conducted regarding such innovations in learning. It identifies the role and value
of implementing virtual reality technology in real estate education as a pedagogical tool.

The authors note that the crucial role of information technology in revolutionizing the global economy
and its real estate sector is evident. The global economy and its real estate sector is evident, although there
are several studies that have already explored attempts and experiences in integrating virtual reality
technology into real estate education to directly relate to industry practices. reality into real estate education
for direct linkage with industry practices. In addition to virtual experiments, it is important to pay attention to
the application of virtual reality technology in the context of influencing speech development. In the study
of. Alfadil, M. investigated the effect of the virtual game "House of Languages" on the vocabulary
acquisition of English as a foreign language by middle school students [22].

Discussion. The quasi-experimental work helped to determine the impact of virtual reality on the
learning process compared to the traditional method of vocabulary acquisition. The results of this study of
independent t-tests at the end of the experiment showed, that learners using the virtual game "House of
Languages" made greater success in vocabulary acquisition than those who used the traditional method of
vocabulary acquisition. Utilizing new virtual reality technology as an effective method of vocabulary
acquisition in the learning process can be used to improve vocabulary acquisition and go beyond beyond
other methods to improve school achievement. Virtual reality provides students with a unique experience of
effective science learning by transporting them to a virtual world where they can directly interact with
scientific phenomena. In virtual reality, it is possible to create realistic three-dimensional spaces in which
students can manipulate objects, hear, see, and sometimes feel the environment, and explore places that
mimic features of the real world [23].

Hite, R. persuades that virtual reality is very useful in science education, engaging students in scientific
topics that may otherwise be inaccessible to them in the real world. This inaccessibility may be due to
content, safety issues, lack of access to materials, the presence of physical or cognitive disabilities, due to the
presence of cultural, religious or ethical issues, related to the conduct of specific scientific experiments. Her
work discusses how three key types of virtual reality equipment (virtual reality viewers, virtual reality
desktop systems, and HMD headsets) can be incorporated into educational standards, curriculum and
recommendations for science learning [23]. The inclusion of recommendations for the implementation of
virtual reality technology in educational standards and curricula raises the issue of teacher training. The rapid
development of virtual reality technology increases the expectation of how it can be used in teaching and
requires teachers to engage in professional development. Although recent research has been conducted, that
explores how this new technology can facilitate learning in the classroom, little research shows what
limitations and opportunities arise. Research shows what limitations and opportunities arise when designing
and implementation of virtual reality learning applications and how teacher knowledge and teacher beliefs
during this process.
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Figure 2. The period of rapid development of virtual reality technologies

This problem was studied by Han, 1. and Patterson, T. in the context of the processes of developing an
instructional virtual reality application by an advanced teacher during the during the preparation and delivery
of virtual reality lessons in an elementary school. The participant in this study is a teacher working in a
private elementary school in a metropolitan area of South Korea. The participant is a teacher with a unique
combination of experience in pedagogy and technology [24].

During two iterations of virtual reality lesson design and delivery, the authors collected qualitative data
in the form of participants' written reflections, videotapes of classroom activities conducted, field notes of
observations, and follow-up interviews after each observation. In the experiment, data were coded based on
an interrelated teacher professional development model (IMTPG) and a knowledge framework of
technological pedagogical content (TPACK).

As a result, changes were observed in the TPACK participant's TPACK, his perceptions of students, and
his predisposition to use virtual reality. Most of the changes during the development phase appeared to
inspire the participants' TPACK development and culminated in the development of virtual reality learning
applications reality applications based on the utilization of new knowledge. Participant involvement in the
experiment led to changes in learning outcomes for both the teacher and his students, which then either
changed his practice of teaching or changed and strengthened his knowledge. The findings support the
nonlinear, continuous and iterative approach in teacher development.

Conclusion. The conducted analysis allows us to draw a general conclusion that learning in virtualized
environments gives a guaranteed positive result in the field of education, so recently, many schools have
begun to implement virtual reality educational platforms, where learning in virtual reality creates favorable
conditions for human interaction with technology. Nowadays, virtual reality educational platforms are
becoming an important tool in schools. They focus on interactive learning and bridge the gap between hands-
on experience and learner knowledge, and virtual reality itself connects learners around the world and
develops accessibility of learning. It is noted that there is currently a need to create know-how on effective
educational applications of virtual reality, as well as to establish under which circumstances and conditions
under which researchers, educators, and educational leaders can it is noted that there is now a need to create
know-how on effective educational applications of virtual reality and to establish under what circumstances
and conditions researchers, educators and educational leaders can harness the potential of VR technologies,
taking into account the specificities of teaching methods and the challenges that need to be overcome in
order to enhance the experience of using these technologies.
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1 .
E.A.Bexemos amvinoazvl Kapasanowl ynusepcumemi
Kapasanowl k., Kazaxcman

WHKJIIO3UBTI BLJIIM BEPY/IE QJIEYMETTIK KOHE
MEJATOTUKAJBIK TYFBIPABI KOJJAHY

Anoamna

Makanana epekine OuTiM Oepy KaKeTTUTikTepi Oap Oanaynapibl OKBITY KOHTEKCTIH HMHTErpanusiay
TYPFBICBIHAH HMHKIIO3UBTI OiniM Oepy TYXKbIpbIMIIaMachl KapacThIPbUIAAbl. ABTOpJiap HHKIIO3UBTI OiliM
OepyliH (QUIOCO(MUACHIH, MPUHIMIITEPI MEH MaKCaTTapblH TaJJal, OHBIH Ka3ipri KOFamJarbl MaHbI3IbI-
JBIFBIH KepceTei. 3epTTeyiep MeH MPaKTUKANBIK TOKiprOere cyiieHe OTHIpHII, epekiie OiliM Oepy Kaxer-
TiTIKTEpl Oap CcTyJeHTTepre dJIeyMEeTTIK eMipre OenceH/i KaTbiCy MYMKIHJITIH KaMTaMachl3 €TeTiH OeiiM-
JeIrinn 011iM Oepy OpTachiH KYPYIbIH MaHbI3AbUIBIFE aTanl oTine/ai. CoHIali-aK HHKITIO3HS XKOHE WHTETrpalys
($r0cOoPUSICHIHBIH apachbIHIaFbl aHbIPMAIBUIBIKTAP TAJKbUIAHAIBI, OYJI OKYIIBUIAPABIH JACPEKTEPIH THIM/II
OKBITY YIIIH MyFaTiMJEepAiH epeKile KociOn Ky3bIpeTTUTITiHIH KaXKETTUTITiH KopceTei. 3epTTey MyFaiimep
MeH OKYIIBUIAPJIBIH ©3apa OpeKeTTeCYyiHiH HEri3ri acleKTilepiH aHBIKTai/bpl, COHBIMEH KaTtap OuniM Oepy
MeKeMellepiH/ie MHKIIIO3UBTI MOJICHHETTI Kypy OOWBIHIIA YCBIHBICTAp Kacaiabl. MemileKeTTiH OiniM Oepy
KOHE ONIeyMETTiK cascaTbiHbiH Oip Oemirine aiiHanran AKIl-ta wHKmo3uBTi OiniM Oepyai eHri3yniH
TaOBICTHI TOXIpHOeci KapacTeipbutyia. ABTopiap Peceii, benapych, Ykpauna, Kelprei3ctan sxoHe ©30ekcTan
cusikTel TMJ] enaepinzieri MHKIIO3UBTI OiiM Oepy MbICAIapblH Tangaiasl. MHKIIO3UBTI OiniM OepyaiH
APTHIKIIBUTBIKTAPBl MEH KUBIHIBIKTAPBIH TallIail OTBIPBIN, BIHTBIMAKTACTHIK OH 9JEYMETTIK arMochepaHsl
KypyFa >KoHE OKIIaylaHyJaH aylaK OoJyFa BIKMAI €TeTiH WHKIIO3HMBTI OUiM OepyaiH Heri3ri Karuaackl
Ooubin TabbUIaAbl. MHKITFO3UBTI OitiM Oepy/ii oJlaH 9pi AaMBITY JKoHE OapibIK OKYIIBUIAP YIIIH KOJI XKeTiM/Ii
KOHE 9JIiT O171iM Oepy OpTachlH Kypy YIIiH KOPHITHIH/IBUIAP MEH YCHIHBICTAP HETi3/eITeH.

Tyiiin ce3mep: HWHKIIO3UBTI OUTiM Oepy, WHKIIO3MS, HHTErpalus, MYMKIHZIr [IeKTeyni Oananap,
epekiie OuTiM Oepy/Ii KaskeT eTeTiH Oananap, O11iM amy KYKBIFbL.

Hypceiim A.T., ¥ Beiicenbexosa F.E.,l Kapmanosa )K.A.,l Manawosa I'H.*
'Kapazanounckuii ynusepcumem um. axademuxa E.A. Bykemoga
2. Kapaeanoa, Kazaxcman

HNPUMEHHUE COIUAJIBHO-NTIEJATI'OI'MYECKOI'O ITIOAXOJA
B UHKJIFO3UBHOM OBPA30OBAHUUN

Annomayust

B cratps paccmarpuBaeTcsi KOHLIEIINS MHKIIO3UBHOTO 00pa30BaHMs B pa3pe3e MHTErpalii KOHTEKCTa
o0ydeHusi aereil ¢ ocoObIMH 00pa3oBaTENILHBIMU MOTPEOHOCTSIMH. ABTOpPHI aHAIM3UPYIOT (uiocoduro,
MPUHIMITGL U [EJM HHKIIO3WBHOTO 00pa3oBaHUs, 0003Ha4as €ro BaXKHOCTh B COBPEMEHHOM OOIIECTBE.
OCHOBBIBasICh Ha HCCIEJOBAHUAX M MPAKTUYECKOM OIIBITE, IMOJYCPKUBAETCS BAXKHOCTb CO3JIAHHS aJiall-
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