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Abstract: Nowadays, technology is developing rapidly and affecting every
aspects of life. Relative to a few years ago, there have been noticeable changes,
including habits and lifestyle. This research work presents the result of a survey
conducted on 203 students enrolled in the “Pedagogy and Methods of Primary
Education” program at M. Utemisov West Kazakhstan University. The hypothesis
of this article suggests that the usage of augmented reality (AR) and virtual
reality (VR) tools in education, particularly for students in the pedagogical fields
can provide to the development of information of information competence (IC).
The article describes the research methodology which includes pedagogical
observations the creation of a questionnaire and test that includes questions
about the perception and use of digital technologies in the educational process
via platform such as CoSpaces Edu and Eyejack Creator; as well as the assessment
of the role of VR and AR in shaping the information competence of upcoming
primary school teacher. Based on gathered data the survey results are analyzed
and interpreted. The article presents key findings and trends identified in the
student’s responses, such as the level of information competence, interests in
using VR and AR in education, and expectations regarding its application in the
pedagogical process.
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Introduction

The digitalization of education and the implementation of new technologies are playing a
progressively crucial role in modern educational system. In the early 2000s, education started
using interactive whiteboards, e-books and online classes. Now, in the 2020s, virtual and
augmented reality are becoming important for learning, representing a significant innovation
in the field of education [1]. These technologies create interactive and immersive educational
environments that can develop the learning process and enrich experience of future teachers
Technology is designed to boost economic productivity and simplify daily life. Therefore,
developing new educational systems and methods is always part of a research program that
includes new technologies to address educational issues. The digitalization of education covers
almost all levels of training. These present an opportunity for highly efficient use of information
and communication technologies in the learning process. Virtual platforms create the
environment of classroom. They are also secure for conducting experiments, the use of which
would be fraught with certain risk [2]. Virtual platforms frequently resemble conventional
classrooms and provide a safe setting for conducting experiments that would be dangerous
in the physical world [3]. Although the transformation of learning methods has taken place,
there is still a requirement for training and research to support innovation and generate new
knowledge in order to facilitate the challenges of the present era [4].

The diverse educational systems found worldwide have experienced crucial changes to meet
the changing needs of society. Technology advancement have influenced both the learning and
teaching processes because they have impacted all aspects of lives. The dramatically increasing
volume of information, complexity of content and the aspiration for enhanced learning
experiences are the key factors driving the adoption of educational technology in universities
[5]. VR and AR both forms of virtual technology are the latest innovations that have only
recently started to be actively integrated to enhance educational practices in higher educational
institution [6].

Meanwhile, virtual and augmented reality represents a new paradigm in education,
transforming educational materials and assignments into engaging and visually appealing
formats. Currently, virtual tours, excursions and interactive lessons using 3D objects which
stimulate the development communication skills which significantly used in school education
[7]. This article aims to determine the levels of influence of virtual and augmented reality
technology on the development of information literacy among future primary school teachers.
This technology in education offers numerous advantages such as developing creative and
critical thinking, support and collaboration in education as well as preparation for real - life
situations in pedagogical activities. VR and AR also allow students to immerse themselves in
virtual environments that can simulate real - life situations and provide practical knowledge
[8].

As part of the higher educational curriculum, computer science is important in developing
student’s informational competence. It aims to build knowledge and skills for working with
computer - based learning tools and other information technologies [9]. In the context of the
development and implementation technologies the increasing demand to update the content
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of the computer science curriculum comes along. Nevertheless, the same technologies can be
used to improve the effectiveness of studying certain topics of the curriculum [10]. Cognitive
load is reduced by working in immersive situations augmented and virtual reality techniques
enable students to learn abstract and difficult to understand subjects in a more hypothetical
approach. Moreover, the ability to apply theory instantly to practice increase theory retention.
For instance, students maintain 75% of what they learned in virtual reality opposed to only
5-10 % saved when learning through other means [11]. The practical approach generates an
emotional response in the student resulting in a long - term impact.

Research Methodology

The following research methods were employed in this study:

Theoretical methods: analysis of scientific and pedagogical literature related to research
problems, analysis of materials.

Empirical methods: surveys/ questionnaires, pedagogical observation, testing.

Statistical methods: data processing methods, analysis and processing of the formation of
information literacy among primary school teachers.

Moreover, the research process involved a series of consecutive steps:

The initial step to assess the relevance of the topic and explore the existing knowledge on
the impact of virtual reality technologies on students’ learning effectiveness. The next step
was to construct the research framework for the article. A group of participants was chosen
and a curriculum was created for the experimental group, which was then integrated into the
program. The third step involved explaining a task to both groups of participants and conducting
a training session for the experimental group of students. The final step involved merging the
academic performance findings incorporating forms of integration for both the control and
experimental groups.

Discussion

Integrating digital technologies in education has become a key factor in enhancing student
learning effectiveness in the 21st century. Every educational institution strives to maximize
the benefits of educational technologies that align with specific standards [12]. However, there
are differing opinions among researchers regarding the capabilities of virtual reality, as it may
distract students, reduce their focus on the learning process, and require specific skills to
operate the devices [13].

The study is unique because it involves the introduction of a virtual reality training program
at M. Utemisov West Kazakhstan University to assess its impact on students' academic
performance and information competence via implementing educational program "Methods of
Teaching Computer Science in Primary School" for students majoring in "Pedagogy and Methods
of Primary Education".

Reviewing scientific literature, teaching experience in higher education, and exploring the
educational potential of augmented reality technology provide numerous factors and ideas that
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can be utilized to create a thematic section for inclusion in the syllabus. This section will serve
as a foundation for enhancing the educational program in teaching computer science in primary
schools at the higher education institution. Implementing this integration should focus on the
interconnection between the subject of study and the instructional tools while considering
the developed approaches to utilizing the visual elements of virtual and augmented reality
technology.

The survey commenced in October 2022, with students initially filling out a questionnaire
to evaluate their comprehension and proficiency with VR tools. Subsequently, the students
proceeded to the module on Methods of Teaching Computer Science in Primary Schools,
encompassing a section on Virtual and Augmented Reality Technologies. The control group of
participants utilized the conventional training plan for program implementation. As planned
per the schedule, the group of respondents in the experiment was trained to use VR/ AR tools.
Thus, computer science teachers delivered two weekly lectures and practical laboratory sessions
for the experimental group. In particular, Meta Quest 2 VR glasses, Eye Jack development
environment, and CoSpaces Edu software were used for creating VR and AR objects. A specially
designed program included multiple 3D models of characters, locations, and so on. For the first
two classes, students were acquainted with the principles and major capabilities of the software.
Afterward, they were given examples of problems to be solved during the course from creating
cases in a graphic editor to broadcasting situations from YouTube. Thus, each task simulating
in the VR mode was designed as if it was real homework for the future primary school teacher.

This research investigated the impact of virtual reality technologies as stimuli for practice-
oriented learning on the development of information competency in students preparing to
become elementary school teachers.

To achieve this goal, the following objectives were set:

1) To integrate the section "Virtual and Augmented Reality Technologies" into the syllabus of
the educational program "Methodology of Teaching Computer Science in Primary School."

2) To conclude the influence of the integrated section on the changes in students' proficiency
and utilization of augmented and virtual reality tools in real -word task.

Table 2
Components of the "Virtual and Augmented Reality Technologies" section
Purpose and content of the Formatting skills and competencies
course
Information literacy:
Explore the basics and real Information search and analysis:
- world uses of advanced - Ability to effectively search for information on modern virtual and
augmented and virtual augmented reality technologies.
technologies in various - Critical evaluation and analysis of the obtained information to
aspects of life and activities. select the most relevant and reliable sources.
Evaluation and selection of tools and resources:
- Ability to assess various tools and resources for working with
virtual and augmented reality technologies.
- Selection of the most acceptable tools and resources for solving
specific tasks and projects.
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Content creation and processing:

- Skills in creating and processing content for virtual and
augmented reality, including images, videos, sound, and text.

- Ability to use relevant software and tools for content creation and
editing.

Visualization and representation of information:

- Ability to visualize information using virtual and augmented
reality technologies.

- Skills in presenting data and ideas in an engaging and
understandable manner through visual elements and interactive
means.

Collaboration and information sharing:

- Ability to collaborate effectively and exchange information

with colleagues and partners in projects related to virtual and
augmented reality technologies.

- Utilization of appropriate communication and collaboration tools
to achieve common goals.

Results

Due to pedagogical observation, students were familiar with virtual and augmented reality
definitions. They knew the tools associated with these technologies, such as headsets, glasses,
and gyroscopes. However, while studying the "Virtual and Augmented Reality Technologies"
section of the syllabus, they had no experience developing QR codes, creating cards in augmented
reality using EyeJack Edu, and creating interactive dialogue using CoBlocks in CoSpaces Edu.
These platforms were new to the students. Throughout the experiment, students mastered these
programs. They completed a series of practical assignments, including creating an interactive
panel, creating a drawing in augmented reality, transforming a picture into augmented reality
and publishing it, animating an object using the CoBlock system, and working with web and
mobile applications of the before-mentioned platforms. Analyzing the results of the pre-test
and post-test, high levels of effectiveness can be observed, as described in Table 2.

Table 2
Measurement of students' knowledge level in the field of "Pedagogy and Methods of Elementary
Education” before and after studying the section "Augmented and Virtual Reality Technologies"

Evaluated indicators reflecting the
level of students' comprehension of the
material in the "Augmented and Virtual Initial Testing Testing after studying

Reality Technologies" section

Ability and skills in using virtual learning 3,8 4,2
tools
Key principles of interacting with virtual 2,4 3,6

and augmented reality
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The process of adapting an augmented 2,2 3,2
reality model

Technical means used to apply 2,6 3,4
augmented reality

Platforms for creating objects of virtual 2,2 3,2
and augmented reality

Average score 2,44 3,52

Based on the overall average score, which was consider from tests before and after completing
the section, it shows that the augmented and virtual reality teaching methods works well in
the studied education program. This is show by a 1.08-point gap between the average scores
at the start and end of the test. As a result of studying the "Augmented Reality Technology"
section, the overall level of students' information competence through VR/AR technology, who
participated in the experiment, increased by 44% from the initial level. From this, the students
can effectively assimilate the information in the augmented reality technology curriculum. This
confirms the hypothesis of the feasibility of implementing changes in the "Teaching Informatics
Methodology" educational program, with the possibility of including virtual and augmented
reality technology as a teaching tool.

The outcomes of this study show that students need to lead more skills to use virtual and
augmented reality technology well in school and daily life. Adding a "Virtual and Augmented
Reality Technology" section to the educational program of the future primary school teachers
contribute to developing such competence among students.

Conclusions

The research contains creating educational methods, including the application of modern
technology to address issues in education. The research is novel in that it implements a virtual
reality training program at M. Utemisov West Kazakhstan University and analyses its effects on
students' academic performance and information competence. Accordingly, the current study
search to determine how the virtual reality technologies affecting for formatting information
competence on future primary school teachers. Hence, to majority of students had mediocre
academic performance, according to the preliminary study of their performance. However,
teachers' observations showed that students in the experimental group were more eager to
participate in assignments and seminars when classes were conducted utilizing virtual reality
platforms. Based on the findings the experimental group’s overall academic performance was
3,52.In higher educational, augmented reality technology fosters the growth of critical thinking,
creativity and proficiency with cutting - edge information technology and visual programming.
Additionally, it provides students with an interactive experience when they studying intricate
phenomena or real-world processes. In the 21st century, modern students use the Internet
and gadgets almost round the clock and daily. Hence, it is important to utilize this time to
apply innovative technologies for educational purposes, such as creating presentations with
augmented reality elements or developing augmented reality cards, QR codes, etc. Integrating
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augmented reality into the learning process ensures active student participation and increases
their engagement in educational activities. The article's practical importance is to investigate
how virtual reality technologies might increase Kazakhstan educational system. AR/VR
technologies are beneficial to education and can assist students to learn more efficiently.
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eTy/e. bipHellle xKb1J1 OYPBIHFBI XKaFJaliMeH CaJIbICTBIPFAH/Ia, 9/IETTEP MeH eMip Ca/lIThIH KOCa aJIFaH/a,
alTapJIbIKTak e3repictep 6061, by 3epTTey MakanacbiHAa M.OTeMicoB aTbiHAaFbl baTeic KazakcTan
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L.Y. Ramazanova, K.Zh. Turebaeva, A.V. Grinshkun

YHUBEpCUTeTiHIH «bacTaybll OKbITYABIH IeJarorukacbl MeH 3/jicTeMeci» 6aFjapJsiaMachkl 60WbIHINA
OKUTBIH 203 CTyIeHTKe XKYPTi3i/ireH cayaJJHaMaHbIH HOTHKeCi 6episreH. Ocbl MaKaJlaHbIH I'MIIOTE3aChI
BUPTYa/IAbl MILIHABIK (VR) *koHe TONBIKTHIpbLIFaH WLIHABIK (AR) KypasapbiH 6ijiM 6epy/ie, acipece
1eJlaroruKasiblK, cajaZaFbl CTYAEHTTep YUIiH maijasaHy aknapaTThIK, Ky3bipeTTijik (IC) aknapaTbiH
JlaMbITyFa bIKIaJ eTyi MyMKiH Jien 6o/pkaii/ibl. Makasaaa CoSpaces Edu xxaHe Eyejack Creator cUsiKTbI
miaTdopmMasiap apKbuLIbl 06isiM Gepy mnpoleciHfge HUPPIAbIK TEXHOJOTHSAIAP/bl KAaObLIJAy >XKoHE
naijjasaHy TypaJibl CypaKTap/bl KAMTUTBIH cayaJHaMa MeH TeCT Kypy, le/jJarOTUKaJIbIK, 0aKbliay/1apbl
KaMTUTBIH 3epTTEY 9/[icTeMeci, COH/Iali-aK OHBIH peJiiH 6arajiay cUmaTTasFaH. boJsaiiak 6acTaysbIln
CBIHBIIl MYFasiMiHiH aKnapaTTbIK KY3bIPeTTiJriH KaJjabinTacTeipygarbl VR xoHe AR. >xuHasfaH
MaJIIMeTTep HeTi3iHAe caya/lHaMa HOTHKeJlepi Ta/llaHa/lbl )koHe TYCiHZipineai. Makasiaja aKknapaTThIK,
Ky3blpeTTijaik geHredi, VR xoHe AR-mp1 6ijiM Gepyze naijajzaHy KbI3bIFYIIbLIBIKTAPbl KOHE OHBbI
nelarorukasblK, MpoLecTe KOJAAaHYFa KATbICTbl KYTy/Jep CHUSIKTbl CTYAEHTTIH »KayalTapblHZA
aHbIKTaJIFaH HeTri3ri TyKbIpbIMJap MeH TeHJeHLus1Iap 6epinreH.

Ty#iH ce3aep: aKnapaTThIK Ky3bIpeTTi/iK, BUPTYal/bl )KoHe TOJBIKThIPBIIFaH MbIHABIK, VR xoHe
AR HvHTerpauuscsl.

JI.LE. Pama3zanoBa’, K.JK. Type6aeBa?, A.B. 'puHmIKyH?
L2Akmrwo6uHckull pecuoHaabHbIl yHUsepcumem umeHnu K. XKy6anosa, Akmobe, KazaxcmaH
*HHcmumym koppekyuoHHoll nedazozuku Poccutickoli akademuu obpaszosaHus, Mockea, Poccus

BHeJpeHHNe TEXHO/IOTUHA BUPTYAJIbHOW U AONOJTHEHHOM Pea/IbHOCTHU B Y4€OHYIO IPOrpaMMy
AJiSl IOATOTOBKH GYAYIIMX yUHUTe /el HAa4a/IbHbIX KJIaCCOB

AHHOTanudA. B HacTodlee BpeMs TEeXHOJOTUHM CTPEMUTEJBHO Pa3BUBAIOTCA U 3aTparuBaloT
BCe acmeKThl )KU3HU. OTHOCUTEJBHO TOTO, YTO GbLJIO HECKOJIbKO JIET Ha3a/l, MPOU30LLIA 3aMeTHbIe
W3MEHEHUS], B TOM YUCJIE B NMPUBBIYKAX U ob6pase XU3HU. B JaHHOU Hccie0BaTE/NbCKOU CTaThe
npe/iCTaBJeHbl pe3ybTaThl 0NPOCa, NpoBeZeHHOro cpeu 203 CTyeHTOB, 006y4aloLMXCs 10 TporpamMme
«Ilefarornka ¥ MeTOAMKa HadaJbHOro o6pa3oBaHUsA» 3anaAHo-KazaxcTaHCKOro yHUBepcUTeTa
uMeHU M. YTeMucoBa. ['Mnoresa JaHHOW CTaThbU MpeJIoJaraeT, YTO UCIOJIb30BaHUe UHCTPYMEHTOB
BUPTyaZbHOU peanbHOcTH (VR) u jonosHeHHOU peanbHOCTH (AR) B 06pa3oBaHuU, 0COGEHHO [Jis
CTY/IEHTOB MeJaroruyeckux CrenuaJbHOCTEN, MOXKET CIOCOGCTBOBATh PAa3BUTUI0 MHPOPMAIMOHHOM
koMneTeHTHOCTH (MK). B cTaThbe onrvcana MeTOA0/10THs MCCIeA0BaHUs, BKIOUAIOIIAs Ie/larorudecKue
HabJ/II0[jeHHs], CO3JjJaHre aHKeThl U TeCTa, BKJIOYAIOIIEro BOMPOChl 0 BOCIPUSATUHU W HUCIOJIb30BaHUU
IUPPOBBIX TEXHOJIOTUH B 06pa30BaTeJIbHOM Iporiecce yepes Takue miatdopmsbl, kak CoSpaces Edu u
Eyejack Creator, a Tak»xe o1jeHKY poJid VR 1 AR B dopMupoBaHuu HHGOPMAIMOHHON KOMIIETEHTHOCTH
OyAyllero y4yuTessl Ha4yaJbHBIX KJjaccoB. Ha ocHOBe cOGpaHHBIX [JaHHBIX aHAJIU3UPYHOTCI U
MHTEPNpPEeTUPYIOTCA pe3yabTaThl onpoca. B ctaTbe npezcTaB/ieHbl KA0YEBblE BbIBOJbI U TEHJEHLIUHY,
BbISIBJIEHHbIE B OTBETaX CTYJEHTOB, TaKue, KaK ypoBeHb HWH(POPMAIMOHHOW KOMIIETEHTHOCTH,
HWHTepec K ucnoJsb30BaHul0 VR u AR B o6pa3oBaHuu, 0KU/JaHUS OTHOCHUTEJNbHO WX MPUMEHEHHS B
nelaroruyeckoM mpoijecce.

KniouyeBble c10Ba: nHGOpPMaIMOHHAs KOMIIETEHTHOCTb, BUPTYaJibHasl v [IONOJTHEHHAs peajibHOCTh,
vHTerpauus VR u AR.
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Implementing virtual and augmented reality technology into the curriculum for preparing future primary
school educators
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