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ABSTRACT

The goal of this study is to investigate the domestic and international research trends on metaverse
related researches. To achieve this goal, a set of 913 journal articles were collected from KCI (Korea Citation
Index), 232 articles from WoS (Web of Science), and 277 articles from WoS-CPCI (Conference Proceeding
Citation Index). A descriptive analysis shows the number of researches has been increased radically, and
the mostly researched subject areas are interdisciplinary, computer science, and education in KCI, business
and economics in WoS, and computer science in WoS-CPCI. The co-occurrence network analysis using
author keywords revealed that technology related terms such as virtual reality and augmented reality
showed high centrality measures in all of the databases, and the cluster analysis resulted in education
and metaverse platform related keywords cluster from KCI, bibliometric analysis related keywords cluster
from WoS, and all the metaverse technology related keywords cluster from WoS-CPCI.
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1 1,345 89.191
A 1,508 100 665 100 863 100
A2z A 5%A 8% Atelela, 3 o B AR YA DE(3R1S, 2023a) oI A
9] =S & A= 2-3%°) AUA &kt &2 o]g oo mAE FEHIRIS, 2023b)
=W AR} Felle o 1189 =S 33t = A3 Aotk WoSollAE 539 =
AL U, A A R 280 A4} 21615, 47 359 S
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KCI7} 42.169% = 7V =31, WoS+ 22.414%, FEojro] H)go] 7P =A JERFS-S §ol
WoS-CPCIE= 14.440% 2 7% St} s a8y g 4= 9tk
FE 35079 vlgo] &1, 53] WoS-CPCI
I 5) HOJEHlo|AYH ST H|g
KCI WoS WoS-CPCI
A2 =25 | ug(%) | AR =R | ug(%) | AR =55 | HS(%)
9 0.110 42 1 0431 10 1 0.361
7 0.329 2 1 0431 9 5 1.805
6 0438 15 1 0431 8 4 1444
5 22 2410 9 1 0431 7 10 3610
4 45 4929 8 2 0.862 6 30 10.830
3 124 13581 7 3 1293 5 29 10.469
2 329 36.035 6 9 3.879 4 55 19.856
1 385 42.169 5 22 9.483 3 53 19.134
4 39 16.810 2 50 18,052
3 49 21.121 1 40 14.440
2 52 22414
1 52 22414
913 100 232 100 277 100




362 oA EeE] A ASTH A3E 2023

4.2 7|1UEHER A &4

719= VESD £4E 98l 2} dlojEuol
FERH F2d 7I9E
- aEA - B o] T INE T

A3}, “corona virus” EE

oA A=} 719=S

“corona pandemic”

5= "COVID-19"% Fdst= 5 AAAAS
A S (G DollA A AEE vle} 2ho] KCIol
A 2,64470, WoSell A 88570, WoS-CPCIollA
78770¢] 719EE do] FAEENE 24
AHE-SSAT

TR (E 62 7192 VEAD AL dl8)

(HE 6y HIO|E{H|0|AH F|}E BIES
KCI WoS WoS-CPCL

7191= HlE 719 Nl 719 HE
Metaverse 7638 Metaverse 151 Metaverse 135
Virtual Reality 91 Virtual Reality 53 Virtual Reality 54
Platform 63 Augmented Reality 22 Augmented Reality 32
Virtual World 53 NFT 20 Virtual World 21
Avatar 46 Virtual World 14 Blockchain 20
Augmented Reality 41 Extended Reality 12 Mixed Reality 16
ZEPETO 33 Avatar 12 Second Life 15
Gathertown 27 Blockchain 10 Human Computer Interaction 13
NFT 25 Second Life 8 Digital Twin 13
Generation MZ 17 Immersion 6 Artificial Intelligence 12
Artificial Intelligence 17 Platform 5 Human-centered computing 10
Presence 16 Web 3.0 5 Deep Learning 10
COVID-19 16 Ethics 5 Extended Reality 8
Extended Reality 14 Bibliometric Analysis 5 NFT 6
Roblox 13 Educational technology 4 Avatar 6
Blockchain 12 VOSviewer 4 3D 5
Interaction 12 Sustainability 4 e-learning 5
Big Data 12 Building Information Modeling 4 Industry 4.0 4
Immersion 12 COVID-19 4 Interaction paradigms 4
User Experience 12 Metaverse Tourism 4 Privacy 4
Social Presence 11 Cryptocurrency 4 Education 4
Mirror World 11 Meta 4 Visualization 4
Latent Dirichlet Allocation 11 Mental health 4 Art 4
Education 10 Facebook 4 Security 4
TelePresence 10 Marketing 3 Gaming 3
Topic Modeling 9 Mixed Reality 3 Internet of Things 3
4th Industrial Revolution 9 Gamification 3 Resource Allocation 3
Web 3.0 8 Immersive technologies 3 Collaboration 3
Virtual space 8 Collaboration 3 Web 3.0 3
Digital transformation 8 Education 3 OpenSimulator 3
Lifelogging 8 Social Presence 3
Post COVID-19 7 Telepresence 3
Gamification 7 CiteSpace 3
ZEP 7 Sustainable education 3
Satisfaction 7
Copyright 7




of A7k vlolefHo] 7] AEE UYge A
olth, MA| 719129 RIEFE 7|22 KCI+
73] o124}, WoS<9} WoS-CPCl+= 33] o4t ¢
3 A$-= AAEAEH, Metaverse, Virtual
Reality, Augmented Reality, Mixed Reality,
Extended Reality, Avatar 5 ®ep 9] 7]&
A1 7 HEE folE2 BE tofEolx
oA 71 A 283, NFT9} Blockchain
T BEE volEHo] oA 2 HIEFE %a
Sofol ajFeich wEp s ZHEL] 73

KCIoA = A, AW E, ACel, ii%-’l ‘3
o] 25 ¥3FAT WoSet WoS-CPCIoA =
Second Lifeell thet 5ol BoH A= 1}
Efyttt #ste] =) ApellAs B35k WER
28] 28793 AHste] EY7HImmersion) ©]
U A5 244 (Interaction) 59 Sol= A5
=as1910m, 11 9ol = LDA (Latent Dirichlet
Allocation) o|\v} E¥ B & A A A]EA
(Bibliometric Analysis) 5 #4713} ##H
301: N7 =7 VeRsth #sske] WoS
£ VOSviewerl) ¢} CiteSpace?) 5 A3
A4 EA T AZEHE 91gE SEEZE 0]
s 903, WoS-CPClell= S22 3D
o Z]Ao] A MW Z;E<2] OpenSimulatord)
7} EFFE o] Qith

7} vloEHo] 2o A A7 E 719
SAEFENEY FAR] AR dEe &
ol WNET Z2IoA F44 #Ae
o Axls o (E ), (& 8), (& 9 2tk
WNETeIA 28 S48 A5 & =& 724

i

1) https://www.vosviewer.com/
2) http://cluster.cis.drexel.edu/ ~cchen/citespace/
3) http://opensimulator.org/
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(H 7) 349 24 Z3HKCD)
'TBC rNNC

NODE TBC (0~1) NNC (0~1) NNs
Virtual World 239 0.42602 2 0.05882 | Mirror World
Virtual Reality 176 0.31373 1 0.02941 | Augmented Reality
Platform 124 0.22103 1 0.02941 | ZEP
Avatar 116 0.20677 0 0 Virtual World
ZEPETO 88 0.15686 1 0.02941 | Roblox
Augmented Reality 76 0.13547 1 0.02941 | Virtual Reality
NFT 62 0.11052 2 0.05882 | Blockchain
Extended Reality 48 0.08556 2 0.05882 | Artificial Intelligence
Generation MZ 28 0.04991 0 0 Virtual World
Education 25 0.04456 2 0.05882 | Extended Reality
Roblox 23 0.041 3 0.08824 | ZEPETO
Immersion 20 0.03565 1 0.02941 | Presence
COVID-19 17 0.0303 0 0 Digital transformation
Gathertown 15 0.02674 0 0 Roblox
Big Data 15 0.02674 0 0 Topic Modeling
Interaction 14 0.02496 1 0.02941 | Education
Web 3.0 14 0.02496 1 0.02941 | Blockchain
Blockchain 13 0.02317 2 0.05882 | NFT
Lifelogging 13 0.02317 1 0.02941 | Mirror World
Artificial Intelligence 11 0.01961 1 0.02941 | Extended Reality
Mirror World 11 0.01961 2 0.05882 | Lifelogging
User Experience 10 0.01783 0 0 Interaction
Latent Dirichlet Allocation 10 0.01783 1 0.02941 | Topic Modeling
Virtual space 10 0.01783 0 0 Education
Digital transformation 8 0.01426 2 0.05882 | 4th Industrial Revolution
4th Industrial Revolution 5 0.00891 1 0.02941 | Web 3.0
Presence 4 0.00713 1 0.02941 | Immersion
Post COVID-19 4 0.00713 0 0 Roblox
Copyright 3 0.00535 0 0 NET
Social Presence 2 0.00357 1 0.02941 | Satisfaction
TelePresence 1 0.00178 1 0.02941 | Gamification
Topic Modeling 1 0.00178 2 0.05882 | Latent Dirichlet Allocation
Gamification 1 0.00178 1 0.02941 | TelePresence
Satisfaction 1 0.00178 1 0.02941 | Social Presence
ZEP 0 0 1 0.02941 | Platform

oA NNCZ %718 52 HIHol %%
214 (Nearest Neighbor Centrality) (o)A,
2013)& YeRl= AoZ, 7t EE FHIH

FOE FE oIRIES ol TN S
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olm, INNC+ ©l& 0014 1 Aele] e
2 A8 Astolet ey
9 AZAZAAS B

S 2R3 A5 859
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o, 7} ==2] NN(Nearest Neighbor)
7P 77k ol 25 Sw]gitt Tk Qe ]
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S B B vpel o] 22 gk
= 7397F Bol i go] E2 dve 9F

17, 2015)°] ATk

M rlo

W Mo
Fﬁxjg

—
(]

N

(E 8y AN

vlEbe s A Sfe] e #4365

WoS((3E 8) =) 9 WoS-CPCI((z 9) 3
Z) M= B Virtual Reality 7} 7P 440l
=2 71959 Ao YeldoH Augmented
Reality, Extended Reality, Extended Reality
S vEp A B 7] e ofy e NEFT
1} Blockchain & HWEM 20l A AY, £33 &

24 ZIK(WoS)

'TBC NNC

NODE TBC (0~1) NNC (0~1) NNs
Virtual Reality 231 0.49677 4 0.12903 | Augmented Reality
NET 69 0.14839 2 0.06452 | Cryptocurrency
Augmented Reality 39 0.08387 3 0.09677 | Virtual Reality
Virtual World 34 0.07312 2 0.06452 | collaboration
Avatar 33 0.07097 1 0.03226 | Extended Reality
Extended Reality 31 0.06667 1 0.03226 | Avatar
Web 3.0 19 0.04086 0 0 Blockchain
Marketing 18 0.03871 3 0.09677 | Second Life
Blockchain 17 0.03656 1 0.03226 | NFT
Second Life 16 0.03441 2 0.06452 | Marketing
COVID-19 7 0.01505 1 0.03226 | Education
Ethics 7 0.01505 1 0.03226 | Sustainability
Immersive technologies 7 0.01505 0 0 Augmented Reality
Building Information Modeling 6 0.0129 1 0.03226 | Bibliometric Analysis
Mixed Reality 6 0.0129 0 0 Augmented Reality
VOSviewer 5 0.01075 2 0.06452 | Bibliometric Analysis
Bibliometric Analysis 4 0.0086 2 0.06452 | VOSviewer
Cryptocurrency 4 0.0086 1 0.03226 | NFT
Immersion 4 0.0086 0 0 Virtual Reality
Platform 4 0.0086 0 0 Second Life
CiteSpace 3 0.00645 1 0.03226 | VOSviewer
Meta 3 0.00645 1 0.03226 | Facebook
Education 2 0.0043 1 0.03226 | COVID-19
Educational technology 2 0.0043 0 0 CiteSpace
Facebook 2 0.0043 1 0.03226 | Meta
Sustainability 2 0.0043 1 0.03226 | Ethics
Collaboration 0 0 1 0.03226 | Virtual World
Gamification 0 0 0 0
Mental health 0 0 0 0 Building Information Modeling
Metaverse Tourism 0 0 0 0 Virtual World
Social Presence 0 0 0 0 Virtual Reality
Telepresence 0 0 0 0 Virtual Reality
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2 2H(WoS-CPCl)

=
'TBC NNC
NODE TBC (0~1) NNC (0~1) NNs
Virtual Reality 168 0.44444 2 0.07143 | Augmented Reality
Virtual World 63 0.16667 0 0 3D
Augmented Reality 60 0.15873 4 0.14286 | Virtual Reality
Blockchain 35 0.09259 2 0.07143 | Artificial Intelligence
Human Computer Interaction 32 0.08466 0 0 Internet of Things
Mixed Reality 29 0.07672 0 0 Augmented Reality
Digital Twin 20 0.05291 0 0 Artificial Intelligence
Human-centered computing 17 0.04497 1 0.03571 | Interaction paradigms
Artificial Intelligence 15 0.03968 3 0.10714 | Blockchain
Extended Reality 15 0.03968 2 0.07143 | Internet of Things
Visualization 12 0.03175 0 0 Art
Deep Learning 8 0.02116 0 0 Artificial Intelligence
Art 6 0.01587 3 0.10714 | 3D
Second Life 5 0.01323 2 0.07143 | OpenSimulator
NET 5 0.01323 0 0 Web 3.0
Web 3.0 5 0.01323 2 0.07143 | security
3D 4 0.01058 2 0.07143 | Art
Industry 4.0 4 0.01058 0 0 Blockchain
Interaction paradigms 3 0.00794 1 0.03571 | Human-centered computing
Security 3 0.00794 2 0.07143 | Web 3.0
Internet of Things 3 0.00794 2 0.07143 | Extended Reality
Avatar 2 0.00529 0 0 Art
Privacy 1 0.00265 0 0 Security
e-learning 0 0 0 0 Second Life
Education 0 0 0 0 Augmented Reality
Gaming 0 0 0 0 Augmented Reality
Resource Allocation 0 0 0 0
Collaboration 0 0 0 0 Virtual Reality
OpenSimulator 0 0 1 0.03571 | Second Life
o &83 F Jv FEs e} dEFe] A WoS-CPCIellA S440] A Yehd 719=
A I BAE F e dAET S ES <= Human Computer Interaction, Human-
I FHE A7 AGe] Foo FEAS & centered computing, Interaction paradigms
T Atk 53] WoSollA+= Marketing ("HI| ®) ol e, Ak AFH 7R Fe gl
o FYNE B WOE Vet 4G Rolol  FRahs AFROIML W2 B AF
A HERH 2 3 A7 A ol FoA AL 7F FEE A S & ATk g HIE S
9ee AT F Ak ol & AL ohIAT FE T AT
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A& 4 Ak T3 Virtual World, Mirror
World ¢} Lifelogging 5 = Aol A webs]
29 3L AHog uf o] &= 2o mg
4o "AAe] I IUE BARs
g I#Es S8 FEE ARk P (L
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(E 10y Z®EY 21
) 7191 E(KCI) -3 719 E(WoS) -3 719 E(WoS-CPCID)

Virtual Reality Augmented Reality Virtual Reality
Augmented Reality Gamification Augmented Reality
Artificial Intelligence Immersion Mixed Reality
COVID-19 Wl Immersive technologies Extended Reality

K1 Extended Reality Mixed Reality Cl | Education
Interaction Social presence 1 Gaming
Education Telepresence Internet of Things
4th Industrial Revolution Virtual Reality Resource Allocation
Virtual space Avatar Collaboration
Digital transformation Extended Reality Human Computer Interaction
Virtual World W2 | Marketing C5 | Human-centered Computing
Generation MZ Platform Interaction paradigms

K3 | Mirror World Second Life Virtual World
Lifelogging Bibliometric Analysis Avatar

1 Post COVID-19 Building Information Modeling C2 | 3D

Avatar W3 | CiteSpace 5 Visualization
NFT Mental health Art

K4 | Blockchain VOSviewer Second Life
Web 3.0 Blockchain C4 | e-learning
Copyright Cryptocurrency OpenSimulator

K6 Presence ‘W4 | Educational technology Blockchain
Immersion NFT Digital Twin
Big Data Web 3.0 Artificial Intelligence

K7 | Latent Dirichlet Allocation Collaboration C3 | Deep Learning
Topic Modeling W5 | Metaverse Tourism 3 NFT

K8 Social Presence Virtual World Industry 4.0
Satisfaction W6 COVID-19 Web 3.0

K9 Telel':’rleselnce Edulcatlon 6 Prlva(l:y
Gamification W7 Ethics Security

K2 Platform Sustainability
ZEP W8 Facebook

5 ZEPETO Meta

K5 Gathertown
Roblox
User Experience

e, 7P E% 719=7F 28E = AT 22 Q9 <bell A7} ASFH 7] s
Cl #gol= 71242 7d 2ol % Internet of 2831 #HEE Human Computer Interaction,

Things(AFEQTE ) Ga ming(ﬂl%‘). Resource
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Created with NodeXL (htp nodext.cadeplex com)
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Created with NodeXL (bt inodestcodeple.com)

(O 3) GEIH A & J|9= SAIEEEE HEAZ(WoS)

m_
Human-centered compuling
~_

~
Interaction paradigms .
~ Mixed Reality
Human Computer Interaction /
~
Imcmcl\:!\Tmngs\
T~

.
Digital Twin
Extended Reality i

»
gaming
/

/

-
Deep Learning

Augmented Reality Aificial Intelligence
~ 9

/

Education Thealty
Virtual Reality Industry 40—

/ Blockchain

collgboration

resource allocation

Virtual World

__— ~
_— Second Life 3D \
o /
OpenSimulator /

/

e-leaming

\
Visualization
Creted with NodeXL (it nodexd codeplex com)

(O 4) HEMHA 2 F|9= SAIEREE HESZ(WoS-CPCI)



2, 127 ek ZRE ofil
B, 3D 713} A1) 716 SO i@ doow

T3k K Ioﬂﬁ AAE =) wER
H ATEL WoSH WoS-CPCIollA 74
TFEA HE £ B B2 FHOE Al
Hep 0] dS gojstaat & o &
s 719591 7P, S, &9
71&2Q] 9] Gol5 Yex 43} 4t
U COVID-19 & wlER 2 7|&o] &
73] tigk gofEo] x| lom,
ERH 2 ZYE gk Art g
& 9tk wbH WoSE ¥xe] 99
8709 el AAEAEH, AgAA A
A ihel S8EE AlZsE B7F X3
lo] mlEp 2 HH AT IS A%
g0l & FEE AL U
T}, WoS-CPClell= T2 glo
8 7 A2 7 2ol A
HER 28] 7]&2] S %%’8%: 03%% T
¥

o] olFolAx &S & 4 Utk

[

M r& i

o

> s
off o

i
i
ol
o

ﬂ OFO
oo i
rg‘f rr

30
mlo

zo Mo
Moorrong 2o

M

ngL
i
2

l"

B A7 vep e AEE S A7
SIS Fofela w3 E et SHeA HER
5 o g 2e] 8 7]
S AR Qe HHOE 5
=Tk oﬂ% <&l KCI2F WoS, WoS-CPCI

ol A z}zb 9139, 2329, 27799 =S FF
—8}@'0111 ARG E3) 20211 o) 5 weh

#H A7 FU e BF FHoE 56}

Wep 2 #E S Axsd B4 371

HAL - Tkt Al Eokell e AFE e
= ¢ T USUTE FHAAE SFATAT ok
A 7P B A7t o] FAX AL A, Itk
Bol thFojA] L 9l
5 FoplAME
ﬁ% 01%%01741 9} . WoSellM=
A77} o] F
/iﬁi »}E}‘A&gﬁ WoS-CPCIel
FEF Sl 7 B A7 T
ok BE dlolEMo] 2ol A ¢k 90% ] A
= WERH 2o} At 199 =i UE
F 202 Yelton 23 ojife] =53 & A
A= 5%9NA 8% Ao, 3 oide] =EE &
A= 2-3%°) AUA] 3tk WA HFoz
WoS-CPCI®] #5A+ Hl&o] 7HE #qkon
SEAo] HES KCI7F 42.169% 2 7V =
=, ol WoSe] F wlel] 71l WoS-CPCI
o] Al wjel] 77k A 1E‘r

2 o ox H o
o
o
=[]
)
Lot
=
>
k1

_{>i kX

I vo r X

G o K
%0,
rlr

o

¢

Azt 7S FZe] NESE golat
A3 Wep A BE ]o]]ﬂuﬂo] oA A4

3] 2 REE S, olF Ae v
A A% 7|9 EE KCIoA] 3571, WoSellA
3270, WoS-CPCIolA 2970 d7ste] EA1&
Acto] 40 &gsisith 4 A3 Virtual
Reality, Augmented Reality, Mixed Reality,
Extended Reality 59| £0152 & dloJH]
Hlo] 2o FEA 0 E AAFHgol v =
2 Ao & YePty, NFT, Blockchain 5 i
Ep 2ol A SEEE 7)edd dEE dolE
= A w2 FAES A JoE Ue
E52 59 teet He s FYEe] B
A v WoSol| A= Second Life7} -#¢



372 F=EHARGIA AS7H A3T 2023

o SFUu A 719EE SFsIslth oA |
B HolgHo] ol FFH R S
o] A Yt Gole wlERH S TS
o &3] AM-E JER wlg- EHe
Y= fojEo|BE T 9ol ThE g0
0% F58 97t e, Fu Aol
COVID-19¢} 3l &o] =2 TS %
AL E JERY vlEP A 7]eS Sl &8
= Rt thgt A7E EEstA o] FoiA]
oo AAE 5 ATk WoSe mHAIE 9]
do] A Vet Al FoellA 73 - Al
ot 2 WIERE Uehd A3 dX|shs AFE
HojEdek w3k VOSviewer CiteSpace 5
3} o] ARMAI A A AHE A ZskEt
o &gk SEEEIH0] F8 7195 #J
O 7 e, WepH el AEe A 53
= Ak At el B Ao R Kt
t=3lAl5E o R d= WoS-CPCI
T AMA o2 WEpH S 7]l S
3 79

F 719 E7F Bkl o= AHFE Fstel

O:

ua e
o oX

=2

1

—4

-~

oy K
M omx ¥0 o rff T

il

R

2 A Zoke yehd e dddn
AT 2 v R FRAHES Lokl
mle 20 7idS olsfistal &-g-etr] flsf 2
L3 719=S Aeshd vt 2k A, )

sl ske 71EAQ E R 7t

=o] Aol 2A th2A ok FAAIL Al
3 279 AAOIA 2 Aol WS 23
The @A} ol MESIE) B} Yol
ek AN NEE BE5] FAEHS
AT S ANAENAARE 5L 2
gole] o2 Y A= 79 WS
F 9 08Pl 24e A4 T2E Pk
FRE 92 Folet

T g

294, =93] (2021). =AM JAFAS(AD Aulz A 5 AH|2 Alg wtl] A% A =
A3 - AEEEE)A] 52(1), 155-178. https://dx.doi.org/10.16981/Kkliss.52.1.202103.155



vlEbE s A el Aed #4373

Ve, 238, F9F (2021). tholvtd] EgRYE 2 UELA B4 7IHE 53 E549 4
U A7 TF A ARSI, 38(3), 23-39,

https://dx.doi.org/10.3743/KOSIM.2021.38.3.023

A, A (2022). A ] w2 SEE S8 R B A9 SUle] A ake] e A
SUE 28 1A 2 AolE THOE JEASS|A|, 39(4), 307-345.
https://dx.doi.org/10.3743/KOSIM.2022.39.4.307

A, A3, wAE, A (2022). FHE] EAHAA o] &= VR ZHIZ {83} 5ol et
At AEAE S]], 39(1), 219-256. https://dx.doi.org/10.3743/KOSIM.2022.39.1.219

AR, oA (2023). 9] 1E3E okl IFAT FA AT T vl w4, JEAFATES,
44(2), 287-311. https://dx.doi.org/10.22947/ihmju.2023.44.2.011

A%, 4713 (2022). MBI 7|9k Z|SAEAE|I A 28 W A 7158, 74, 119-153.
https://dx.doi.org/10.20923/kjas.2022.74.119

A8)d, vrdE B (2023). WlERAAS} viEpH A 2lEieir]e] i s WEp 2 2lee|A] 2
A=) T S=FEA RS = A, 28(3), 197-2008.
https://dx.doi.org/10.9708/ksc1.2023.29.03.197

WEZ, BHad (2023). HEP S W S AR A, SmlEeobetalA), 34(2), 275-294.
https://dx.doi.org/10.14699/kbiblia.2023.34.2.275

RS, w9, e, S1A19) (2023). HERH A 88 wSe] S ARA AT 5
113-139. http://dx.doi.org/10.18230/tjye.2023.31.1.113

HhAg, 27 (2013). A °3?L °§62}Q94 A Ak A ERAPESE Eof kEAlE
ode g JrALsIE] A, 30(4), 7-29. https://dx.doi.org/10.3743/KOSIM.2013.30.4.007

A3, A8 (2021). =41 HlDH”J‘ H‘ﬂl*g Q13 Wigp 2~ FHE Aol gk A A283] gk
EA ] Shathd] =wA, 67-72,

173k (2023). = F-a- A3 HlE 2 Eehz 2 T3] S9AR B S8lage digh At

= H]&2|o}8}3] 7], 34(1), 259-284. https://dx.doi.org/10.14699/kbiblia.2023.34.1.259
ARu (2022). EYEERS 283 W mlEp S AEaF 40 2007~2022' SedTE SHOE
AT =38}3]=7A], 23(12), 2457-2468. http://dx.doi.org/10.9728/dcs.2022.23.12.2457

18k AR, v H7§% 2011). HHLE AAE B3 2nfEZAA ] X710 AU A, S| Y5}

=4, 11(1), 47-58.

A, o= (2022). A ] mlEp 2 88 A3 9 AR I ZAF A gl EE]olel3A],
33(4), 159-180. https://dx.doi.org/10.14699/kbiblia.2022.33.4.159

F874, o7, &Y (2021). WERHZ /T 3o Ak AR TFsAAl ol8s THCE QETEl
=, 62, 57-80. https://dx.doi.org/10.18658/humancon.2021.09.57

A, 31(D),

ﬁ
M

34

o]
A=)

n\l

ok

o



374 F=EHARGIA AS7A A3T 2023

o]4~4 (2014). o] VIES T 4] v S 8¢ femie] U4, AR Ae]33]X), 31(4), 49-68.
https://dx.doi.org/10.3743/KOSIM.2014.31.4.049

oA (2015). 7t WELAE st dwistel AATAAd A4 JRALS3IA), 32(2), 7-23.
http://dx.doi.org/10.3743/KOSIM.2015.32.2.007

olAE (2017). Aot T4l A A S 83 Held A7EE A, JEAR SR, 34(4), 7-32.
https://dx.doi.org/10.3743/KOSIM.2017.34.4.007

olAl& (2023). FFAT EAS st AFA £ ol dig A FEARES]A], 40(2), 59-80.
http://dx.doi.org/10.3743/KOSIM.2023.40.2.059

olAlg, AE AN, AR, §49, o3 (2011). AFMAA 71HS 283 LED 34 FAAY
o] AT FF A FJEAHAT, 42(3), 1-26.

o]u] (2013). BleloE] 9] oJaje} Al HRAH| 2] S8 ShH|EElolel3]R], 24(4), 53-73.
https://dx.doi.org/10.14699/kbiblia.2013.24.4.053

AEF, TR, Y, eholg] (2022). 20108~2021d U] wlEb 29} 7P AIS B8-3 w8 AT
S8 4] LDA 7ut By HARg AAE AR S A8ste] wSARAT oA, 28(2),
187-214. http://dx.doi.org/10.15833/KAFEIAM.28.2.187

72 (2022). HEM 2 #E S22 A5 B4 Web of Science ARl A8 TALZ, S
EA RS =5X], 27(10), 155-162. http://dx.doi.org/10.9708/iksci.2022.27.10.155

9T, K (2021). 273 AEEoke] JIFAS(AD #E a9 A7-sd A, sEEAH - 4

HE3|A] 52(3), 313-334. https://dx.doi.org/10.16981/kliss.52.3.202109.313

A (2021). MEHT ¥4} 54 EYrdzyls S48 <)) AR5 2oF A5
A S W Eks]A] 55(4), 141-157. https://dx.doi.org/10.4275/KSLIS.2021.55.4.141
e, A (2022). HERHZ Ae] glo]Z27): 7|5 A9 AL A ol4r, ShrgitiAlRIss]

O:
3
[
o
o
ot
N

RS (2023). 2020~2022' W HEMH A W& AT FoF T4 ERUES FHOE

ket §9, 45(4), 123-141. https://doi.org/10.33645/cnc.2023.04.45.04.123

5173w, A, A g (2023). HEb 2 B =l WSSk EoF A7sd B4 A d7E THe
= WSAFRAY oA 29(1), 55-83. http://dx.doi.org/10.15833/K AFETAM.29.1.055

213 (2023a). HIERNZ AL fH A Sgel] vAE Gk 3FA o4, A8 AF, ZefolHAl
8, 22 oy G el A A=A SEIA,L 28(2), 75-98.
https://dx.doi.org/10.7838/jsebs.2023.28.2.075

F1% (2023b). HEpH 9] ag3} EHo] A&H of oo mAE JoF el 1 FF WA



vlEbE s A el e #4375

24 33 =ER =] =R, 23(4), 207-221.
https://dx.doi.org/10.5392/JKCA.2023.23.04.207

GAE, gz, a9 (2023). 719IE VES D 4 3 EFRYS S83 v A ST
738 B4, tiekdEes]i=23, 39(1), 55-65. http://dx.doi.org/10.5659/J AIK.2023.39.1.55

Ball, M. (2021). Framework for the Metaverse. MatthewBall.co. Available:
https://www.matthewball.vc/all/forwardtothemetaverseprimer

Dwivedi, Y. K., Hughes, L., Baabdullah, A. M., Ribeiro-Navarrete, S., Giannakis, M., Al-Debei,
M. M., Dennehy, D., Metri, B., Buhalis, D., Cheung, C. M. K., Conboy, K., Doyle, R., Dubey,
R.. Dutot, V., Felix, R., Goyal, D. P., Gustafsson, A., Hinsch, C., Jebabli, L, . . . Wamba,
S. F. (2022). Metaverse beyond the hype: Multidisciplinary perspectives on emerging
challenges, opportunities, and agenda for research, practice and policy. International Journal
of Information Management, 66, 102542. https://10.1016/]ijinfomgt.2022.102542

Dwivedi, Y. K., Hughes, L., Wang, Y., Alalwan, A. A, Ahn, S. J,, Balakrishnan, J.,, Barta, S,,
Belk, R., Buhalis, D., Dutot, V., Felix, R., Filieri, R., Flavian, C., Gustafsson, A., Hinsch,
C., Hollensen, S., Jain, V., Kim, J., Krishen, A. S., ... Wirtz, J. (2023). Metaverse marketing:
how the metaverse will shape the future of consumer research and practice. Psychology
& Marketing, 40(4), 750-776. https://10.1002/mar.21767

Lee, Hyun-Kyung, Park, Soobin, & Lee, Yeonji (2022). A proposal of virtual museum metaverse
content for the MZ generation. Digital Creativity, 33(2), 79-95.
https://dx.doi.org/10.1080/14626268.2022.2063903

Leenes, R. (2008). Privacy in the Metaverse. In Fischer-Hiibner, S., Duquenoy, P., Zuccato, A.,
Martucci, L. eds. The Future of Identity in the Information Society. Privacy and Identity
2007. IFIP - The International Federation for Information Processing, 262. Boston: Springer.
https://doi.org/10.1007/978-0-387-79026-8_7

Radhakrishnan, S., Erbis, S., Isaacs, J. A., & Kamarthi, S. (2017). Novel keyword co-occurrence
network-based methods to foster systematic reviews of scientific literature. PLOS ONE,
12(3), €0172778. https://dx.doi.org/10.1371/journal.pone.0172778

e IF FIXI=O| Fof ®Y|
(English translation / romanization of references originally written in Korean)

Han, Songlee & Kim, Taejong (2021). News big data analysis of Metaverse' using topic modeling
analysis. Journal of Digital Contents Society, 22(7), 1091-1099.



376 F=EHARIA AS7A A3T 2023

https://dx.doi.org/10.9728/dcs.2021.22.7.1091

Han, Songlee & Kim, Taejong (2023). Analysis of domestic metaverse education research trends
from 2020 to 2022: focusing on topic modeling. Culture & Convergence, 45(4), 123-141.
https://doi.org/10.33645/cnc.2023.04.45.04.123

Heo, Gyeong Mi, Shin, Soobum, & Sol, Yang Hwan (2023). Analysis of Korean research trends
on metaverse in education: focusing on empirical studies. The Journal of Educational
Information and Media, 29(1), 55-83. http://dx.doi.org/10.15833/KAFETAM.29.1.055

Hwang, Inho (2023a). The impact on collaborative activities of metaverse users: the role of sense
of community, authentic experience, privacy concerns, and susceptibility to normative
influence. The Journal of Society for e-Business Studies, 28(2), 75-98.
https://dx.doi.org/10.7838/jsebs.2023.28.2.075

Hwang, Inho (2023b). The effect of metaverse’s benefits and sacrifices of on intention to continuous
use: the moderating effects of susceptibility to interpersonal influence. The Journal of the
Korea Contents Association, 23(4), 207-221. https://dx.doi.org/10.5392/JKCA.2023.23.04.207

Hwang, Ji-Hyoun, Han, Yoojin, & Lim, Haewon (2023). Research trend analysis on metaverse
applications in South Korea: a keyword network analysis and topic modeling approach.
Journal of the Architectural Institute of Korea, 39(1), 55-65.
http://dx.doi.org/10.5659/J AIK.2023.39.1.55

Jang, Phil-Sik (2022). Analysis of international research trends in metaverse: focusing on the
publications in Web of Science indexed journals. Journal of the Korea Society of Computer
and Information, 27(10), 155-162. http://dx.doi.org/10.9708/jksci.2022.27.10.155

Jung, Alice Hyegyun & Kim, Hyunsuk (2022). Lifelogging in the age of metaverse: technical
challenges and social issues. Journal of Korea Intitute of Spatial Design, 17(1), 155-164.
https://dx.doi.org/10.35216/kisd.2022.17.1.155

Jung, Woojin, Oh, Chanhee, & Zhu, Yongjun (2021). Analyzing research trends of domestic
artificial intelligence research using network analysis and dynamic topic modeling. Journal
of the Korean Society for Library and Information Science, 55(4), 141-157.
https://dx.doi.org/10.4275/KSLIS.2021.55.4.141

Jung, Young-Joo & Kim, Hea Jin (2021). Analysis of overseas research trends related to artificial
intelligence(AI) in elementary, middle and high school education. Journal of Korean Library
and Information Science Society, 52(3), 313-334.
https://dx.doi.org/10.16981/Kliss.52.3.202109.313

Kim, Dong Hun, Oh, Chanhee, & Zhu, Yongjun (2021). Analyzing research trends in blockchain



vlEtE s A el Ayed #4377

studies in South Korea using dynamic topic modeling and network analysis. Journal of
the Korean Society for Information Management, 38(3), 23-39.
https://dx.doi.org/10.3743/KOSIM.2021.38.3.023

Kim, Hee Chul, Park, Iljun, & Kim, Myoeun (2023). Establishing the definitions of metaverse
and metaverse literacy and developing the framework for metaverse literacy. Journal of
The Korea Society of Computer and Information, 28(3), 197-2008.
https://dx.doi.org/10.9708/ksci.2023.29.03.197

Kim, Hyunjin & Yim, Jinhee (2022). A study on application of archival information services based
on metaverse. The Korean Journal of Archival Studies, 74, 119-153.
https://dx.doi.org/10.20923/kjas.2022.74.119

Kim, Ji Soo & Kwon, Sun Young (2022). A study on the direction of metaverse platform in
the library: focusing on the method and difference of using the metaverse paltform of
domestic and foreign libraries. Journal of the Korean Society for Information Management,
39(4), 307-345. https://dx.doi.org/10.3743/KOSIM.2022.39.4.307

Kim, Jin Won & Lee, Jae Yun (2023). A comparative analysis of Korean and international
research trends on artificial intelligence in humanities. The Journal of Humanities, 44(2),
287-311. https://dx.doi.org/10.22947/ihmju.2023.44.2.011

Kim, Jo Soo, Cheon, Hee Su, Moon, Seo hyun, & Kwon, Sun Young (2022). A study on the
types and features of VR contents used in domestic and foreign libraries. Journal of the
Korean Society for Information Management, 39(1), 219-256.
https://dx.doi.org/10.3743/KOSIM.2022.39.1.219

Kwak, Woojung & Noh, Younghee (2021). A study on the current state of the library’'s Al service
and the service provision plan. Journal of Korean Library and Information Science Society,
52(1), 155-178. https://dx.doi.org/10.16981/kliss.52.1.202103.155

Lee, Jae Yun (2015). A generalized measure for local centralities in weighted networks. Journal
of the Korean Society for Information Management, 32(2), 7-23.
http://dx.doi.org/10.3743/KOSIM.2015.32.2.007

Lee, Jae Yun (2017). Deep learning research trends analysis with ego centered topic citation
analysis. Journal of the Korean Society for Information Management, 34(4), 7-32.
https://dx.doi.org/10.3743/KOSIM.2017.34.4.007

Lee, Jae Yun (2023). A study on categorizing researcher types considering the characteristics
of research collaboration. Journal of the Korean Society for Information Management, 40(2),
59-80. http://dx.doi.org/10.3743/KOSIM.2023.40.2.059



378 I=EHARIA AS7A A3T 2023

Lee, Jae Yun, Kim, Pan Jun, Kang, DaeShin, Kim, Hee-Jung, Yu, So-Young, & Lee, Woo-Hyoung
(2011). A bibliometric analysis on LED research. Journal of Information Science Theory
and Practice, 42(3), 1-26.

Lee, Jeong-Mee (2013). Understanding big data and utilizing its analysis into library and information
services. Journal of the Korean Biblia Society for Library and Information Science, 24(4),
53-73. https://dx.doi.org/10.14699/khiblia.2013.24.4.053

Lee, Soo-Sang (2014). A content analysis of journal articles using the language network analysis
methods. Journal of the Korean Society for Information Management, 31(4), 49-68.
https://dx.doi.org/10.3743/KOSIM.2014.31.4.049

Lim, Jonghyun, Hong, Jin Pyo, Park, Jungmin, & Ahn, Mi-Lee (2022). Educational use of
metaverse and virtual worlds from 2010 to 2021: an analysis of research trends using
LDA-based topic modeling and time series regression analysis. The Journal of Educational
Information and Media, 28(2), 187-214. http://dx.doi.org/10.15833/KAFEIAM.28.2.187

Min, Taeho, Park, Sunyoung, Roh, Subin, & Huh, Sun Young (2023). Research trend analysis
of empirical studies of education using metaverse in Korea. The Journal of Yeolin Education,
31(1), 113-139. http://dx.doi.org/10.18230/tjye.2023.31.1.113

Na, JungJo & Park, Soyeon (2023). Usability analysis of public libraries” metaverse platform.
Journal of the Korean Biblia Society for Library and Information Science, 34(2), 275-294.
https://dx.doi.org/10.14699/kbiblia.2023.34.2.275

Oh, Gyuhwan, Kim, JaeWon, & Bae, KyoungWoo (2011). A location-based service on smartphone
combining with mirror world. Journal of Korea Game Society, 11(1), 47-58.

Oh, Jae-Ryoeng & Lee, Sung-Sook (2022). A study on the current status of metaverse utilization
in university libraries and librarian perceptions. Journal of the Korean Biblia Society for
Library and Information Science, 33(4), 159-180.
https://dx.doi.org/10.14699/kbiblia.2022.33.4.159

Park, SoYoon & Chung, Eunkyung (2013). Examining on the relationship between interdisciplinarity
and research impact with analyzing the journals of library and information science field.
Journal of the Korean Society for Information Management, 30(4), 7-29.
https://dx.doi.org/10.3743/KOSIM.2013.30.4.007

Seo, Sangwon & Kim, Gyuhwan (2021). A study on selection of metaverse platform for library
untact service. Proceedings of the 28th Conference of Korean Society for Information
Management, 67-72.

Seo, Sangwon & Kim, Gyuhwan (2023). A study on the operation cases and usage direction



vlEb s A el e #4379

of metaverse cultural programs in domestic public libraries. Journal of the Korean Biblia
Society for Library and Information Science, 34(1), 259-284.
https://dx.doi.org/10.14699/kbiblia.2023.34.1.259

Shim, Mi-Na (2022). Analysis of research trends on the domestic metaverse using topic modeling:
focusing on research from 2007 to 2022. Journal of Digital Contents Society, 23(12), 2457-2468.
http://dx.doi.org/10.9728/dcs.2022.23.12.2457

Yun, Hyunjung, Lee, Jin, & Yun, Hye Young (2021). A preliminary study on concept and types
of metaverse: focusing on the possible world theory. Humanities Contents, 62, 57-80.
https://dx.doi.org/10.18658/humancon.2021.09.57



www.Kkci.go.kr



