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[Abstract]

This study analyzed research trends using topic modeling and intended to explore research direction of a successful metaverse
environment. Quantitative frequency analysis and topic modeling using the BERT were performed on a 582 articles. As a result,
it was confirmed that research has increased rapidly after 2021 and that the proportion of social science is large. The topic’s
subject were 'educational use' and 'virtual reality world', accounting for about 40%. Three implications were that the development
of the underlying technology or business model should be more active, research on new discipline should be preceded and,
research to predict new problems is more important. It is expected that the results will become a cornerstone of research and
contribute to the realization of a digital society.
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“IPdos Aolw At EAlEtE AA|, ATA 2 BAE
E3lsls 7PdEtt 37 (=771 A1) (IEEE), 2013)°]
2ol golE= el 2~ Sttt R 7P Al eF AAAA 7}
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2 FEFH o AAAAt TPIAATE SR d
2 B glo] AnkA o & whelgol x| ar QITh4].
ASFREW o] F Ffjejd oz mepH = H %l v
o]5oigkar <IH|t]oNVDIA)Z} 713 3D tzRIEY
Z YW 2(Omniverse) HIEM AL S50 A5
st 1 o2, S7ekE Aol tigh it oA
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2-1 HEfH A JHE S A3 &

HEPH ~(Metaverse)© ¥ o|v|sh= ‘HlEKMeta)' <}
AAE sl Sy 2(Universe)' 2] @4do]2 vISFA
A ‘259 AZHA(Snow Crash) oA ‘33 7PAAN eb=
om = A5 AREE AL o} SHAle] dAF el FAlst
U Y I3 Y ko] FEsE THEEEAA
(Virtual shared space)’ 2419 /134 on& Uzt ¢l
tH9]. ‘BE AlHEC] ollERE o]8-3te] ALE], A, 814
G5 oA Bz 73] AA gt st A o= 1 Al
el A A9-7] BE5e S5 297 A3l Dol tAE Al
AR o), FAEa Qs RE FAFolgkar Bosl= thaksh
ARl oJsl wlEpH 2 o] AYEar e[ 10]1-[12].
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= TEEE 31 d4 FAH TP T4 o R 2Ea
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we} =7 2A(AR; Augmented Reality), 7MHAIAIVR;
Virtual Reality), 9471=(Life Logging), 7124 A(Mirror
Worlds) 2 -7t 13]. 743842 “dA &3t 2D B
3DE R = /M EAE HA HolA A s
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HA3] ok ik AlAIE TAE HolHE 53 J7 0%
ol A 71 H&s ele] wepH 2ol Y75 “Af
E7 A gk 9341 A8 HEE WAt A 2
BARRE A7 o2 AMAbE dAEe] BE £7hs 9AE,
B, AREE o2 FAAEIAL A 2w = ok v
e+ “HAA AAE 7FsE Sl TR Rkt R A o
2 349 7PHAANE EetH 4], WEAE SREeE
QI ARF VR 7l 242 Tl A 2 A P
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ol e APl A= 7P B949] VR/AR tirpo] 27}
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Table 1. KCI Papers related analysis of research trend

No.

Purpose/Features

Method

Quantitative analysis of international
research trends/characteristics related to
metaverse (comparison between before
& after 2020)

descriptive statistics,
Multidimensional
scaling, keyword
network analysis

Purpose of using metaverse for language
education  through the sense of
reality(Providing central topic and conceptual
information), Visualize structural features
of unstructured data for related studies

bibliometrics,
Network Mapping
Analysis

Discovering research topics and provide
directions for metaverse platform research
(Checking the narrowness of the topic in
the platform field)

word—cloud
analysis, keyword
network analysis

Exploring the direction of metaverse
augmented reality research, Encourage
active convergence research and provide
implications (Comparison before & after
metaverse concept appeared)

LDA-based topic
modeling

Deriving the direction and implications of
future education (identification of research
field/type/topic, educational application
effect, derivation of necessity for convergence)

Keyword network
analysis

For the purpose of trend analysis on the
performance of the existing virtual environment
—-based education, to draw educational
engineering implications, and to contribute
to research on the use of virtual environments

LDA-based topic
modeling, time
series analysis
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Arts &
Sports Field
91)

Social
Science
{186)
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M&P (3) (100)

Natural Science(9)

(*) The total is 581, the other one is excluded because it cannot be classified.
O 3. B2 2ok MERIA BRI =2 4
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Fig. 3. Number of metaverse-related papers by academic field
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¥ 2. MR SEE0HE MEMA 2 =2
Table 2. Number of metaverse-related papers by academic

3. 1270 ATELE FH0f 1070 Y F|e=et HIE
Table 3. 12 subject, 0 key keyword and frequency of topic

field details by research topic

social science * count * ratio  * Convergence * coun * ratio |~ engineering ¥ coun v ratio |~ No. [Subject] Topic keyword Fre—

jurisprudence 25  13% trans-discipinary 67  61% computer science B 3% quency
Other Science Electronics/ Info.and [Educational Use] education, learning, metaverse,

pedagogy 17 9% andTecnoloy 27 25% Com Engineeing % %% 1 | online, class, english, educational, virtual, training, | 114

Business 16 9% science and tech 6 5% Other Engineering 10 10% gamification

subject liorary and Info. & Comm. SYS

pedagogy 10 5% informaics 3 3% and Applcaion 7% [Virtual Reality World] reality, virtual, world,

Etc 118 63% Etc 7 6%Etc 19 19% 2 | metaverse, augmented, space, game, mirror,| 108

Sum 186 100%,Sum _110_100%,Sum _100_100%, contents, storytelling

Atts and Physic ¥ count * ratio ~ Humanities = coun ~ ratio - natural science ¥ coun - rafio |~ [Intention to use] intention, social, use, digital,

design 20 22% Other Humanities 20 25% life science 5  56% 3 | presence, perceived, model, transformation, 35

art education 16 18% Christian Theology 11 14% Other Natural Sciences 2 2% continuous

e 8 o Z‘n)fﬁ;:g‘fgage 7 A 2 4 [Entertainments] music, exhibition, dance, festival, 34

indoor environment Chrisian art, performance, space, metaverse, platform

desion 8 9% Edcaion 6 8% [Fashion Industry] fashion, brand, advertising,

Etc 39 43% Ete 3B 45% 5 | marketing, hanbok, branding, metaverse, zepeto,| 25

Sum 91 100%, Sum 80 100%,Sum 9 100%, virtual, luxury

(*) Red means the top 10% in each sector (excluding 'Etc")

4_fashion_brand “advertising

. 3_rfusic_exhibition_dance

1_réality_virtual_world A i 7_blocchd,token
y‘ 10_act_service_rights

11_crime_jdwenile_sexual

8_intelligence_ertificial_ethics ¢ o
2_intention to_gocial

y
0_educatjon_léarning_metavkreburch_preaéhing_christian

6_big”data_analysis

O 4. HERHA 2 1270 AFEZD 7N
Fig. 4. 12 research topics and documents related to the
metaverse
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[Platform Design] zepeto, user, design, platform,
6 | roblox, metaverse, generation, network, public, 25
experience

[Big Data Analysis] big, data, analysis, topic,

news, modeling, Ida, trend, text, mining 23

[Use of Blockchain] blockchain, token, nft, virtual,

. 20
asset, assets, estate, real, meeting, cryptocurrency

[Artificial  Intelligence(Al)] intelligence, artificial,
9 | ethics, empathy, communication, vital, materialism, 17
metaverse, ai, nature

[Use in Church] church, preaching, christian,

10| worship, education, metaverse, postcorona, digital, 13
era
[Regulations on the Platform] act, service, rights,

11| trademark, platform, competition, unfair, 13

prevention, economy

[Cyber Crime] crime, juvenile, sexual, law,
12| personality, freedom, criminal, cyber, exploitation, 12
disorder
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Table 4. Group of research topic due to relationship

Group Topics

Topic 5: Fashion Industry
Topic 7: Big Data Analysis

Topic 8: Use of Blockchain
Topic 11: Regulations on the Platform
Topic 12: Cyber Crime

Topic 1: Educational Use

Topic 2: Virtual Reality World
Topic 3: Intention to use

Topic 4: Entertainments

Topic 6: Platform Design

Topic 9: Artificial Intelligence(Al)
Topic 10: Use in Church
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