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Abstract

Objective. The objective of this study was to conduct a bibliometric analysis of augmented reality and virtual reality
studies in the field of sports and physical education using the Scopus database from 2019 to 2024. The analysis has
focused on research productivity, document types, journal rankings, popular papers, commonly cited keywords, and

co-authorship trends.

Materials and methods. Bibliometric analysis was used as a research method for carrying out the study. Research
stage (1) identified data using the Scopus database for the Boolean keywords “augmented reality” AND “virtual
reality” AND “sports education” or “physical education” Stage (2) of the search considered original data from articles,
conferences, and English language books. Stage (3), initial identification, yielded 1,174 documents, which were

then filtered to produce 27 documents suitable for further inquiry. The techniques for collecting and analyzing data

included using Mendeley, VosViewer, and Excel.

Results. In 2022, research productivity increased rapidly, with the number of documents 8 (30%), the most common
document type being original articles containing 19 documents (70%) falling into this category. The Scopus

quartile 1 journal had the most articles with a total of 11 documents (41%), including Soltani and Morice’s paper
receiving 103 citations, while the trending keywords that appeared frequently were physical education and virtual
reality. Regarding researchers who often engage in collaborative endeavours, it was found that there were 18 scientists

working on the same topic.

Conclusions. Based on these findings, research subjects on sports education using augmented and virtual reality are

still needed to improve knowledge.

Keywords: bibliometrics, augmented reality, virtual reality, sports education.

Introduction

Technology has advanced rapidly and had a considerable
impact on the field of education. Various technology
advancements have been implemented and integrated into
the learning process to increase educational quality and
efficacy (Chen et al., 2020; Lawrence & Tar, 2018). Online
learning (e-learning) has grown in popularity, particularly
during the COVID-19 pandemic, which necessitates the
remote delivery of teaching and learning activities. Online
learning technologies such as Zoom, Google Classroom,
and Microsoft Teams allow teachers and students to engage
virtually (Madya, 2021).
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Technology has allowed for more customization of
learning. Adaptive learning systems can tailor material, pace,
and difficulty to each student’s progress and preferences (Pham
et al,, 2018). Learning analytics also enables teachers to track
student development and provide relevant interventions. Social
media technology and collaborative platforms including wikis,
forums, and online chat rooms have facilitated the interchange
of ideas, information sharing, and collaboration between
students and teachers (Dhawan, 2020).

Aside from developments in learning in general, the
use of augmented reality (AR) and virtual reality (VR)
technology has entered the field of sports education (Amin
& Govilkar, 2015). Both technologies provide innovative and
engaging learning experiences for students.

Augmented reality enables students to interact with
virtual items placed in the actual world. AR can be utilized
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in sports education to depict complex movements such as
basketball or track techniques (Bower et al., 2014). Students
can learn and practice movements using virtual 3D models
on their mobile devices. This feature allows students to
better understand movement concepts and enhance their
technique in real time.

In contrast, virtual reality delivers an entirely digital
and interactive learning environment. VR can be utilized
in sports education to create realistic training simulations
or sports competitions (Hidayatullah, 2018). Students can
practice and test their skills in a safe and controlled virtual
environment before applying them in the actual world (Khan
etal., 2021).

Although augmented reality (AR) and virtual reality
(VR) have shown significant promise in improving the
quality of sports education, their use in this discipline is not
without controversy (Soltani & Morice, 2020). Some argue
that this technology has substantial benefits, while others
doubt its effectiveness and viability in a sports education
setting.

One of the primary arguments for using AR and VR is
their capacity to provide a more interactive and immersive
learning experience (Amin & Govilkar, 2015). This
technology enables students to actively engage with learning
information, boost conceptual understanding, and speed
up skill acquisition. Furthermore, a secure and controlled
virtual environment can assist lower the chance of damage
while learning (Bower et al., 2014). This makes AR and VR
promising instruments for sports education.

On the other hand, some critics point to the significant
costs of implementing and maintaining AR and VR devices
in sports education settings (Soltani & Morice, 2020). This
might impose a strain on school or university budgets,
particularly in countries with low resources. Aside from
that, researchers are still debating whether this technology
is beneficial in boosting students’ understanding. Several
studies show that the transfer of skills from virtual settings
to the real world is not always smooth and might lead to
student misunderstanding (Robertson et al., 2016).

Some educators are concerned that excessive use of
AR and VR would limit students’ physical interactions and
direct experiences (Amin & Govilkar, 2015). Effective sports
learning necessitates a combination of practical experience,
direct teacher feedback, and in-depth reflection (Adhi
Virama et al., 2023). Although virtual technology can help
with learning, it cannot replace the experience and motor
abilities earned through physical activity (Virama, 2021).

This study is significant due to the increasing adoption
of AR and VR technologies in education, especially sports
instruction. Bibliometric analysis can indicate patterns and
trends in ongoing research, allowing for the identification of
areas that require further investigation. Thus, the primary
goal of this study is to identify research trends in the
application of Augmented Reality (AR) and Virtual Reality
(VR) technology in sports education between 2019 and
2024. Bibliometric analysis will be conducted to investigate
the development of scientific publications, researched
topics, geographical distribution, institutional affiliations,
and author collaboration in AR and VR studies in this field.
As a result, this study will provide a complete review of the
advancements and research directions associated with the
application of this novel technology in sports education.

Materials and Methods

Study Participants and Organization

Bibliometric analysis was the method used in this
research. The research stages consisted of (1) Identifying
data in the scopus.com database using the Boolean terms
“augmented reality” AND “virtual reality” AND “sports
education” OR “physical education” The authors’ reason for
utilizing the Scopus database is that it is a complete and
credible resource for conducting bibliometric investigations
(Bornmann et al., 2013). Stage (2) Searching for original
research, conferences, books, and English in 2019-2024. If it
fails to meet the requirements, it will be eliminated. Stage
(3) Determining eligibility criteria for articles as additional
research data. In the initial identification stage, 1,174 articles
were found in the Scopus database, which was then filtered
by discarding 1,147 articles to yield 27 documents for
data. The 27-article data would be subjected to additional
bibliometric analyses. Data collecting and analysis
techniques are supported by the Mendeley and Vosviower
applications, as well as the Excel application. The focus
of this study is to examine (1) trends in research output,
document types, and journal rankings, (2) trends in popular
articles that are regularly cited, (3) trends in bibliometric
analysis of frequently appearing keywords, and (4) trends
in bibliometric analysis of co-authorship. To make things
clearer, the following diagram is presented:

Scopus database article search

Remove duplicate articles & those
< Lt Tat do mot meck the citerin
s (N: 1.147)

uonedyHUIPY

Recoords Screened (N : 27) Recoords excluded (N : 0)

Reports not retrieved (N : 0)

E S

Reports aslg‘l.eg;)or eligibility Reports excluded (N : 0)
g
‘ﬂ‘: Studies included in review (N: 27)
2
Fig. 1. Bibliometric analysis flow
Results

The bibliometric analysis results are presented in the
form of tables and diagrams, which show: (1) trends in
research productivity, document types, and journal rankings,
(2) trends in popular articles that are frequently cited,
(3) trends in bibliometric analysis of frequently appearing
keywords, and (4) trends in co-authorship bibliometric
analysis. To make it clearer, it is shown in the table and figure
below (table 1-4, fig. 2-3).
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Table 1. Research productivity, document type, and journal ranking

Indicators Year Document Amount Percentage
1 2019 2 7%
2 2020 5 19%
3 2021 1 4%
Publication productivity 4 2022 8 30%
5 2023 7 25%
6 2024 4 15%
Total 27 100% 100%
No Document Type Amount Percentage
1 Book 3 11%
Document Type 2 Proceedings 5 19%
3 Original article 19 70%
Total 27 100% 100%
No Type Amount Percentage
1 Quartile 1 11 41%
2 Quartile 2 5 19%
o 3 Quartile 3 3 11%
Ranking journal .
4 Quartile 4 2 7%
5 Non-quartile 3 11%
6 Scopus database book 3 11%
Total 27 100% 100%
Table 2. Popular articles with the most citations
No Title The Name of the Author Citation Year
1 Augmented reality tools for sports education and training Soltani & Morice, 2020 103 2020
2 Application of Internet of Things and Virtual Reality Technology in Ding et al., 2020 78 2020
College Physical Education
3 Applying augmented reality in physical education on motor skills Chang et al., 2020 53 2020
learning
4 The emergence of technology in physical education: A general Calabuig-Moreno et al., 2020 34 2020
bibliometric analysis with a focus on virtual and augmented reality
5 Augmented reality technology based on school physical education Y. Liu et al., 2022 32 2022
training
6 Augmented reality as a resource for improving learning in the Moreno-Guerrero et al., 2020 31 2020
physical education classroom
7  Augmented Reality Technology for Learning Physical Education on Mokmin & Rassy, 2022 11 2022
Students with Learning Disabilities: A Systematic Literature Review
8 Teaching and Curriculum of the Preschool Physical Education Wang et al., 2022 9 2022

Major Direction in Colleges and Universities under Virtual Reality

Technology

The bibliometric analysis of research productivity
yielded 2 documents (7 %), 5 documents (19 %) in 2020,
1 document (4 %) in 2021, 8 documents (30 %) in 2023,
7 documents (25 %) in 2023, and 4 documents (15%) in
2024, respectively. The results of this analysis show a rapid
increase in research productivity in 2022.

The bibliometric study of research documents yielded
3 book chapters (11 %), 5 proceeding documents (19 %), and
19 originalarticles (70 %). These results encourage the authors’
interest in publishing more original article documents.

The findings of the bibliometric analysis of articles
show that there are 11 (41 %) articles in the Scopus database
journal quartile 1, quartile 2 is 5 (19 %), quartile 3 is 3 (11 %),

quartile 4is 2 (7 %), non-quartiles totaled 3 (11), and Scopus-
indexed electronic books totaled 3 (11%). These findings
indicate that studies on augmented and virtual reality are of
high interest in quartile 1 indexed journals.

The results of bibliometric analysis of the articles with the
most citations are from Soltani & Morice with 103 citations
Ding with 78 citations (Ding et al., 2020), Chang with
53 citations (Chang et al., 2020), Calabuig with 34 citations
(Calabuig-Moreno et al., 2020), Liu with 32 citations (Y. Liu
et al., 2022), Moreno with 31 citations (Moreno-Guerrero
et al., 2020), Mokmin with 11 citations (Mokmin & Rassy,
2022), and Wang with 9 citations (Wang et al., 2022). This
demonstrates that Soltani and Morice's research is relevant
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Table 3. Results of bibliometric analysis of frequently appearing keywords

Number of
Label R Keywords (co-occurrences)

Cluster 1/ Red 13 (1) Control group, (2) Educational computing, (3) Educational development, (4) Experimental
groups, (5) Human, (6) Learning, (7) Motivation, (8) Physical education and training, (9) Secondary
educational, (10) Secondary educational, (11) Students, (12) Table tennis, (13) Technology

Cluster 2/Green 11 (1) Colleges and universities, (2) E-learning, (3) Engineering education, (4) Immersive, (5) Internet
of things, (6) Physical educational teaching, (7) sports, (8) Sports training, (9) Technology-based
virtual reality, (10) virtual reality, (11) Virtual reality technology

Cluster 3/Blue 10 (1) Artificial intelligence, (2) Bibliometric analysis, (3) Extended reality, (4) Human, (5) Human
experiment, (6) Physical activity, (7) review, (8) Sports, (9) United, (10) Web of science

Cluster 4/Yellow 6 (1) Augmented reality, (2) Educational augmented reality, (3) Motor skill learning, (4) Physical

education, (5) Students with learning disabilities, (6) Systematic review

Table 4. Results of co-authorship bibliometric analysis

Label coﬁ:{?:) l:'zl;i(())ils Author(s)
Cluster 1/Red 18 (1) Bores-Gracia, (2) Cano-Cuerda, (3) Delfa-Morena, (4) Espada, (5) Fernandez-Vasquez,
(6) Navaro-Lopez, (7) Palcios-Cena, (8) Romero-Parra
Cluster 2/Green 6 (1) Asmawi, (2) Julianti, (3) Nuraini, (4) Setiawan, (5) Widyaningsih, (7) Wiratama
Cluster 3/Blue 6 (1) Buton, (2) Langlotz, (3) Lo, (4) Mills, (5) Regenbrecht, (6) Zollmann
Cluster 4/Yellow 5 (1) Campos, (2) Garcia g ,(3) Garcias, (4) Moreno Querrero, (5) Navas
Cluster 5/Purple 5 (1) Chen, (2) Frimpong, (3) Li, (4) Yang B, (5) Yang H
Cluster 6/Light blue 5 (1) Chang, (2) Huang, (3) Liu, (4) Sung, (5) Zhang
Cluster 7/Orange 3 (1) Fobona, (2) Garcia Tascon, (3) Gonzales Serrano
Cluster 8/Brown 2 (1) Mokmin, (2) Rassy

and essential in the study of augmented and virtual reality in
sports education.

The findings of the bibliometric study of keyword co-
occurrences using the method of calculating the minimum
number of keyword occurrences were determined to be 2,
yielding 201 keywords and 40 that met the threshold. This
analysis aims to see the frequency of words arranged in the
article (Gaviria-Marin et al., 2019).

The findings of the bibliometric study of keyword co-
occurrences using the method of calculating the minimum
number of keyword occurrences were determined to be 2,
yielding 201 keywords and 40 that met the threshold. This
analysis aims to determine the frequency of words used in
articles (Gaviria-marin et al., 2019).

Discussion

The study of technology in education has grown rapidly
during thelast decade (Sosa & Bethencourt, 2019). Education
and technology are inseparable, and the scope of technology
in education is expanding at a rapid pace (Lemabh, J. et al,,
2014). One of them is related to augmented reality and
virtual reality in the field of sports education. To answer
research questions, the discussion is provided as follows:

RQ1: How productivity, publication types, and research
journal rankings have been developed from 2019-2024?

The highest research productivity results were in 2022,
with a total of 8 (30 %) documents; the highest number of pub-
lication type results was the original article type amounted to
19 articles (70 %); and in terms of article ranking, journals in-

cluded in the Scopus Quartile 1 database journal had the most
articles, namely 11 articles (41%). Based on bibliometric data,
it is clear that research into augmented and virtual reality is
increasing over time. Even though there was an increase from
2023 to 2024, which is currently occurring, research interest
has not grown rapidly. This demonstrates that there is a signif-
icant opportunity for other researchers to conduct studies on
augmented and virtual reality in the fields of physical educa-
tion and sports. In this situation, the types of publications that
are frequently utilized to share research on augmented reality
and virtual reality have been discovered to be more creative.

Even if the trend is to publish more original articles,
this must be done thoroughly. Aside from that, it is unusual
in research that works on literature review analysis and
bibliometric analysis have not gotten extensive attention.
As a result, this bibliometric analysis is likely the first to
address augmented and virtual reality in the field of physical
education and sports. In terms of journal rankings, journals
that accept publications on augmented and virtual reality
research are more likely to be in Scopus quartile 1, indicating
that this study is excellent and has a good possibility of
getting published in Scopus journals.

Another study found that technology in sports education
is less productive than in other research fields (Sanmarco et
al., 2019). The usage of technology in physical education
remains low, as evidenced by large numbers of observations
beginning in 2015 (Wyant & Baek, 2019). Aside from that,
there are still few articles in Scopus-indexed journals on
augmented and virtual reality over time. In light of these
findings, research and publishing output in the field of sports
education involving augmented and virtual reality require
further improvement.
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RQ2: What are the most cited popular articles in the
field of augmented reality and virtual reality?

The results of the bibliometric analysis of the most cited
popular articles from first to eighth are articles by Soltani and
Morice with 103 citations (Soltani & Morice, 2020), Ding
with 78 citations (Ding et al., 2020), Chang with 53 citations
(Chang et al.,, 2020), Calabuig with 34 citations (Calabuig-
Moreno et al., 2020), Liu with 32 citations (Y. Liu et al.,
2022), Moreno with 31 citations (Moreno-Guerrero et al.,
2020), Mokmin with 11 citations (Mokmin & Rassy, 2022),
and Wang with 9 citations (Wang et al., 2022), respectively.
This demonstrates that the eight articles have exceptional
importance for other authors seeking references in this field.
This study revealed that the top three most cited articles
were published in 2020. This conclusion suggests that since
that year, researchers have become more aware of the need
to perform relevant research in this field. The amount of
citations indicates that the article is of good quality (Hanief,
Nanda, 2021).

RQ3: What are the trends in keywords that often appear
in the fields of augmented reality and virtual reality?

The findings of bibliometric analysis using the
VOSviewer application revealed trends in frequently
appearing keywords. The yellow cluster indicates that the
number of keywords that commonly appear are related to
“physical education”, indicating that these are the keywords
that are frequently used in research in the Scopus database.
Furthermore, the green cluster indicates that the phrase
“virtual reality” yields trending articles in the Scopus
database. In contrast to the red and blue clusters, these
two clusters indicate that little study has been conducted
on augmented reality and virtual reality. This is one of the
issues and novelties in this research, as there haven’t been
many research studies on augmented reality. The VOSviewer
analysis shows that the study is less familiar than virtual
reality. This is why there is still plenty of opportunity for
sports academics to conduct studies on augmented reality,
particularly in the field of sports education. To clarify, the
following is shown in a visualization image.

motor skill learning
technolagy-based

®internew@®fthings  immgrsive

educational augmented reali
sports ggainings
virtual realiiggechnology

.englneen.educanon Z .‘I . [. systematic review
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Fig. 2. Vosviewer data visualization of frequently occurring
citations

RQ4: What is the trend of co-authorship
which often collaborates in the field of
augmented reality and virtual reality?

From the results of the bibliometric analysis with
the VOSviewer application, co-authorship analysis has
been carried out. This analysis aims to identify trends of
research collaboration in augmented and virtual reality
studies. Clusters and colors are used to illustrate research
collaboration patterns. In this case, blue denotes that Chang
and Huang conducted collaborative research (Chang et al.,
2020), and so on. The research collaboration network aims
to analyze and identify researchers and institutions carrying
out research. Collaboration also helps solve problems and
contributes to comprehensive scientific development (Hanief
& Nanda, 2021). The following visualization illustration
explains teamwork in the field of augmented and virtual
reality:

b.w. frir’n@ng, f
U < o
.milbr S ‘chep, r
mokrrw am
changyk.-e. rom:r@arra, n
", b rcia, d
hdang,y.s. WG
v delfa-de-lagipoggna, j m
vy
asmawi, m
campos:soto, m n
. garcia, sa
& vOSviewer fombona, j
0

Fig. 3. Visualization of VosViewer co-authorship data

Analysis of the potential and difficulties of augmented
and virtual reality studies in sports education

According to the findings of the analysis, there are only
alimited number of studies on augmented and virtual reality
in sports education. As a result, it is research that requires
further expansion and development to progress technol-
ogy in the field of education, particularly sports education.
Even while sports promote physical fitness, research into
augmented and virtual reality is still required to support
technology-based learning. The constraints of research on
augmented reality and virtual reality in the field of physical
education are possible since the research process used in
this study is rather lengthy, requiring a great deal of disci-
pline, preparation, and financial assistance. Furthermore,
challenges such as older teachers’ lack of understanding of
science and technology lead to a lack of skill and confidence
in using technology-based learning strategies.

This problem can, of course, be solved; one approach
is to downstream existing research so that the research
findings can be adopted directly by teachers. This gadget
is undoubtedly really useful for learning physical activities
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(Pasco, 2013). Previous research has found that the benefits
of technology-based physical learning include the ability
to get closer to the environment and create new physical
learning so that students are interested and encouraged to
participate (H. Liu, 2019). Aside from that, this technology
can be combined with functional diversity in the classroom
to improve students’ cooperative attitudes (Fogel et al,,
2010). However, it is important to note that studying using
augmented reality and virtual reality should not be viewed
as a single knowledge, therefore students must take a
constructive approach to gain full learning benefits (Martin-
Gutierrez et al., 2017).

Conclusions

Based on the findings and discussion, it is possible to
conclude that research productivity will expand substantially
in 2022, with a total of 8 documents (30 %). Original articles
are the most common document type, accounting for
19 documents (70%). The highest number of documents
entered into the Scopus quartile 1 database was 11 (41%). The
highest number of citations was obtained from researchers
Soltani & Morice with 103 citations. Physical education
and virtual reality are popular trending keywords. There are
18 researchers who frequently conduct collaborative studies
on the same topic. This analysis description gives information
and a map of research trends in augmented and virtual reality
in sports education. As a result, future academics can conduct
research on the development of virtual and augmented reality
technology. Although this study was conducted effectively,
there is still room for improvement. For example, the
techniques for collecting data should be extended beyond
just the Scopus database and English as the only inclusion
criterion. Indexing should also be taken into consideration,
as should the use of other languages in future studies.
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TeHAeHUii focnigKeHb AONOBHEHOI Ta BipTyanbHOI
peanbHOCTI B ranysi cnopTuBHOI ocBiTu: BibniomerpnuHnn
aHani3 6a3un gaHnx Scopus 3a 2019-2024 pp.

Auppiit AxipysHTo'ABCPE, llepanra FOgxictipa'ABCcPE

'CeMapaHIChKUIL IepKaBHMIT YHIBEpCUTET

ABTOpPCHKMI BKIAJ: A — au3aiiH gocmipkeHHs; B — 36ip ganux; C - crataHanis; D — migroroska pykormcy; E — 36ip kourris

Pedepar. Crarrs: 8 ., 4 Tabm1., 3 puc., 31 mKepeno.

Merta gocnimxeHHs. MeTa 11bOr0 JOCTi/KeHHsI [IOJLITA€ Y IPpOBeeHH] 610/1ioMeTPUYHOro aHai3y FOCTIIKeHb JOIOBHEHOI
Ta BipTya/IbHOI pea/IbHOCTI B ray3i cIopTy Ta (GisMuHOro BUXOBAHHS i3 BUKOPUCTAHHAM HAYKOMETPIMYHOI 6a3y faHux Scopus 3a
nepiop 3 2019 no 2024 poxn. AHasi3 GOKyCyeTbcA Ha TAKMX aCIeKTaX: IPOAYKTUBHICTD TOCI/KeHb, TUIIN TOKYMEHTIB, PeITUHI T
JKYPHAJIiB, IIOIy/IAPHi CTaTTi, HalO/IbII IIMTOBAHI K/II0YOBi C/I0Ba Ta TEHAEHIIi1 CIiBaBTOPCTBA.

Marepianu Ta MeTogu. B AKOCTi MeTORY HOCII/KeHH:A OY/I0 3acTOCOBaHO 6i6miomeTpryHmit ananis. Ha etami focmimkenHsa
(1) 6ymo0 BuAB/IEHO BiAIOBiAHI AaHi 3a HOMOMOrOK0 HayKOMeTpUYHOI 6asy faHUX Scopus i3 BMKOPUCTAHHAM OY/IeBUX K/IIOYOBUX
CIiB «JOMOBHEHA peanbHICTb» TA «BipTyasmbHa peanpHicTb» TA «cropTuMBHA OCBiTa» abo «disndna ocsita»r. Ha erami (2) mo-
LIYKy PO3ITIAHYTO OPUIiHa/IbHi JaHi 3i cTarTe, KOH(epeHIIiit Ta aHrTToMOBHNUX KHUT. Ha eTani (3) mepBuHHOI iffeHTHiKamii 6y}10
orpuMaHo 1 174 mokyMeHTH, AKi TOTiM Oy/IK BifdinbTpoBaHi 3 METOI0 BISHAYeHH: 27 JOKYMEHTIB, 1110 BifJIOBifAal0Th KpUTepisaM
HOJA/IBIIOTO JOCTiKeHHs. MeTopy 360py Ta aHaIi3y AaHMX BK/IIOYAIV 3aCTOCYBAHHs IIPOrpaMHoro sabesnedents: Mendeley,
VosViewer ta Excel.

Pesynpratu. ¥ 2022 pori criocTepiranocst cTpiMke 3pOCTaHHS MPORLYKTUBHOCTI JOCTI/KEHb: KIIBKICTb JOKYMEHTIB 301/b-
mtacst Ha 8 (30%), HAIOUIMPEHIM TUIIOM KOKYMEHTIB Oyam opuriHanbHi cTarTi, AKi MicTATh 19 okyMeHTiB (70%), 110
HaJIeXXaTb JI0 faHol Kareropii. Haii6inbury KinbkicTb cTaTeit 6ymo omy6/ikoBaHo B XypHasi mepuioro ksaprumo — QI Scopus
i3 sara;pHOIO Ki/bKicTio 11 mokymenTiB (41%), B ToMmy uncri crarts Conrani Ta Mopica orpumaina 103 nuryBaHH:, a Hai6i1bII
HONY/IAPHIMU KJIIOYOBVMI CJIOBAaMIU, AKi 4acTo 3’ ABILANUCA, 6y (isuuHe BUXOBaHHA Ta BipTyabHa peanbHicTb. [llo cTocyerbes
HTOCTIHNKIB, 5IKi 9acTO 6epPyTh y4acTh y CHIIBHUX poOOTax, 6Y/I0 BCTAHOBJIEHO, 110 18 HAYKOBI[iB IPAIIOIOTh HAJ| BUBYEHHIM
OJJHAKOBOI TeMATVKI.
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Bucnosku. Ha nificTaBi OTpMMaHNUX pe3y/nbTaTiB MOXKHA CTBEPIPKYBATH, 110 JOCIIPKEHHA TeMAaTUKM CIIOPTUBHOI OCBiTH i3
BUKOPYICTAHHAM JIOIIOBHEHOI Ta BipTya/nbHOI pealbHOCTi JOCi TOTpeOyIOTh BIOCKOHA/IEHH: HayKOBIX 3HAHbD.
Kirouosi coBa: 6i61ioMeTpis, JOIIOBHEHa peabHICTh, BipTyalbHa pealbHiCTh, CIOPTUBHA OCBITa.
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