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ABSTRACT

This study applied the LDA topic modeling technique to analyze research
trends on the use of the metaverse in the Korean primary and secondary
education context by collecting 250 papers published between 2021 and 2024.
The analysis identified seven major topics, including metaverse-based lesson
design and instructional model development, as well as art appreciation and
experiential learning using the metaverse. The findings indicate that domestic
research on metaverse use in primary and secondary education has been
largely practice-oriented, focusing on lesson planning and subject-specific
applications. There is growing interest in learner experience and inclusivity,
while theoretical exploration of metaverse concepts and acceptance remains
relatively limited. Future research should take a more balanced view of the

TrEsE  SmuAet AREHu S s educational benefits and limitations of the metaverse and conduct more in-
(atIix) depth studies across various subjects, learner characteristics, and educational
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Table 1. Status of research on metaverse utilization education for
elementary and secondary schools in Korea by year

Year Academic papers Thesis Total
2021 5 1 6
2022 47 27 74
2023 43 42 85
2024 34 46 80

=

S Sl AU AT HIEPH A 7]&0] us
€ ST BT YASE AsiRor, ¢
8 et gsiec 34 47 e
AT HeF AJAFE S HES] ©

ok

23 98] 2010 RE 2021 7kA] HEE 2 1)
EMHA 9 ZPdAA] B 18 =8 41892 i o2 LDA
ZldF B ndldat AA Y 3| HPEALS AAEcE O 2

RS |
o, 'AHE)d wst 4 Baholojng 8, MEEAAR,
% Algeol4l!, '

Hollst ZA/AY L, DERS A
o]
H

Hol« |
_L“i

BEEA, ‘S £ 2§ 67 £ Ego] £
o, B9 WS|4 W5 2 E3hdolng B £xo] 1Y
= 27h 245 Bt ok A7 chgol sty Ag £
5 FUIsto] Fusol AAES E2sHt AL 9
otk

70 9llo)s AAY 2HLEE ol F| wR} B
ofollAle) mEhel A B UFH AT 7L BAISlo] Ty
slEful 2 Bel A7) 2021 B2 olEhy 27} 7]
£ 34 oM 30 0% A7 Ao TSNS L 2
EA9h E3 7|E A7Eol ek A BEES 9 w4
ek 5ol obge Autael Aok 4ol plEe Yok F
Astelch. ol i AP E QFH S0l B 47t

g ol what ma-AQl e ohefol 5k
A&3] 9[10]2 metH A 2 ATE 7|Rte = & ﬂ%x—l
A o Aol et 52 ohotstr] s 2002E FE
2022G7HA] =W gheAlo] +5H AT 214HS A5
AEAE AAlsto] URtu g 2ofet E4uS FoFE H
AsiQict 224 0= mepH A9k ATC] W57 gh-go]
ofol A A &40 & o]Fo|Z|al lom & Fof BE 3
2 AZAAE &3 AY T4 w0l & 4’\]EJJ— A
syt ofgk A5t tiadol miEf Ak ATS] W
2 xlof Slof wEpH A0l WAl Z-8nt 151101
A 710ll= AlgkAFE o] AT
2L oejgt My A2 wgor 2y
Zopoll A o] HEH A FE AT 5FS A5
Z9 EAT} AHFAS mretsty T80
A EEotat gith ol & flaf 7]Ee AAA 23E
A (Systematic Literature Review, SLR) ¥H2] 4|
£ Hebs 4~ 9l A g2 &d(Latent Dirichlet
Allocation, LDA) 7|8t Eglmdla] 7|¥S 28351 ch. 7|
Z£9] SLR W2 A|A| A o] 2wt k4 ko] 7iY] 7Hs/d
I} o= ol E] A 2|2] A7} Jlo] A} a&d S
of A} A|gto] RUtt.[11] o]el] & AtollAl= R 222
£ 283 LDA EYRYR S 5ol ot HAE Ho]g
ERE FQ AT FAE Eot Ao AAHor =&
sla7) sk,
53] 7]&9] LDA 7|8t HIEfH A W5 A5 g AL
5oLy UREAQl W ool 2H& ES

Hm Hm

—

_L.,

L i oo o 41kl Hu
gII

2 oo o o

N
PW

ol

TS LDA EL B 2A



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 11, 2025

ol :lo
lo

ol

o
_>|~1_

it

ut
)
o
o

El

Ho
)

ko

-

il

kl

i

SHAS FHA mebd B das
T EFRHo 2 vjehas B
Fe BAjslol, 3% o7 ua

S
ox o ofN ok

J
=

2. o] &3] ui 7

2.1 WEPH A

HEFH 2 (Metaverse)w= A 7Hdo] §3% MEL
S NG0B, Thfsh Bokoll A W&, AH, AFE]EEo] Al
< Fog F&uty 9ot 'MEt ARt fofj Y5t
e 9ok FFAF metast '®F'E 556H= universe]
o2 1992d IHE d AEEEo 44 Ak F7)
#'oll A A& 5743t gofolrt.

H| 98 7]& A7 @Al ASF(Acceleration Studies
Foundation)[12]0 A& HEtHAE "VHdo 2 Sgd &
24 A"} "Bejy o g A& 7Hsst 7HEE Y] §Ee
2 ok, meA S 27434 (Augmented Reality),
gtol 2 7 (Lifelogging), A& AZl(Mirror Worlds), 7}
AAA(Virtual Worlds) 2 E2381gith o]= Algx7 &
24 AT} TP BRoA 5 £ UEE ot A4S

¢

LS B | .
Sl 2N 27k, AAlahe SYdoR Zajshe ¢
e 744 Bboleks 5 ojo] ArtEl Algolch.

AAE BARE PHES S| oleks 2o] the Helek 1
of ufet £uIEE 22 EHES 47 % BAst o2
£3) vl Ag obule} E

o )5l }4Fg7kolA Felxola el
U A

2 AR, FAder uRd 4 4 g
Rl A 22l g oz ol

ol2fgt ol T, vlEtH A 32k ekl
bl A obdteRS: Eoll =AU AL A LA Q1 AFR] A - A4
Hof7t 7bsst BAH o R, AR T LollA] HolF ol
P F52 s, 224 AAIgte] FAE U=
£ 4S5 He Xolzh & 4 Aok

2.2 LDA Egz s

LDA(Latent Dirichlet Allocation, &=} tlg]Z+) g
) Egrdg]2 Yuist vy €AE glo|EjollA] ZE
QI FA|(Topic) & EH o g2 =Z317] 9t && 7|9t
H]A| = Sk 71R 02, 2003 Blei S14]0l 9]3 %5 Al
b=t o] 7192 2A U ol e A4 25 =
5O & motd 4 qQlo, QIEE, AtE|atel, w&s 5 oY
Sk Hofoll A BJAE mlo]d T g de] E-85 1 QI

LDAE ol2] 71e] B2 F/dE 25| (Corpus)E £
A% of, ZF EA7F shure] FAITE | lokal x| ok,

o] FAI7} = o] ekl 7Pttt ol & 5o, g
obofl ‘W&, 'dAd 7]&', 'Al'the FAZF 2% 4 H|E
R

2 4]0} e 4 ke Aol w3t 7+ 77

o] melo] e, A7t bt FAlol 2H AL 5
Rk WA 714 vlEos ohn, thes] T} vl
ofgt o]&35t2] kil B9 oo LxE ¥y 4 Qlot
£ Holth[15] o5 Eof "HlEp A W o] Tt BAE"
Zle", "ug", TR 5 o FAE T 4 9l
LDAE o] FA|E0] duh} EgEo] Jer g F25 Wl
o}

LDA= ol2gh FA|et To] 2+ BAE SAH o= AL
3 W7] gl Lol FE4 HAxis FEa) v od
FAZE Aokt 23kE o] exE A4St o] 3 £
2 2 249 FA EAS AYHoR utold 4 QA &
o, 0|2 g5 EAES BRI ZHAEHYT 5 9
o}

ol2igt £4 g&o LDAE & 7|AF 24, 1A 2y
Q0F, =7 BA 5 ggdt HopoA de] Fg5a gl
o, o|F SA% W Egrdy] ALEe] 7|yto] H1 9]
ct.[16]

LDA EX RS H&3 uf AbE2He ARxlol] Ego
()8 AAslof 5t0f, HHet B 40 Ml Axto] 3
A 7bsAE AdE 2o B 45 ek Rl &
= (Perplexity) & Z745Hs W, HM B7F 3 5 ol
7FA17} At

BYEL ddof BAY 0% H52
E B4 AEL Aokt % AYSHEAS SHsk
Zolm 3¢ ol M AALA ol 21 7
HE AL B4 olek TEo] 42 U Be B 42 A

LDA ZElojA 21 7Hsx o] 23y
(Harmonic Mean)g £ 2dlo] 52 frjste Hal o
%

1 O 15 =} AN

oltfy 51712 LDA Egreao] A4 Ex 4 A
S B =R Eg) Exte 24 uhAlnk HM §oh 3
< vj@sto] HM H7h o] = =4 wrajof vla) 3t
S FEAA 7 4 Y, vl AP Ho|n, K
& 57|52] uhaloletn Hrlekct. weba] B Ao
LDA Exmdao) 4 B 4 A% wioz HM 7}
S Abgskelch
3. A5 ¥

S HEHHA 28 255w A7 S LDA ELZHY 24

25



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION Volume 28, Issue 11, 2025

24 BREAS 93] AMlol 2 Astet. HYATY
9 Table 29} 0] ZAjo]E 4HstHOBE olo] wket
Ao A = RISSAA AR 4 F FARRE

©F 4 B4 BN, 1F Sz

me &Rl oo
o
4o |
i
M
1o
o
i
o
E
2
Ia
2
_>‘i
n:
j

B
ool
ot
ol
2
e
=
o
@,
L
t
L
N
o <
2
o
2
mlm
olr
ok
38,
fui

Table 2. Setting search terms for previous studies

Number Search terms Division

1 “Metaverse”

“Metaverse education”,
2 “Metaverse education utilization”,

. Domestic
“Metaverse education cases”, “Metaverse”

literature

Search term: “Metaverse”
3 Subject classification: Social science
sub—classification: education

4 “Metaverse” and “education”

“Metaverse” or “Augmented Reality”
or “Virtual Reality” or “Virtual Worlds”
or “Second Life” or “Immersion virtual
5 reality” & or “Mixed Reality” or “Avatars”

or “Digital Twins” & [*Education”or
“Learning” or “E-learning”] & [“Students”
or “pupil” or “learner”] & [“technology
adoption” or “technology acceptance”]

“metaverse” AND “educat™” OR “teach™”
6 OR “learn™” OR “train*”AND “perceived
usefulness” OR “perceived ease of use.”

Foreign
literature
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Table 4. Results of TF-IDF analysis

skl TNEY S ! =
2 :q]— O];;]- ,3471,-3 ,l %;1%&, 77]]';2;]' ;L o :201]}\1 Cropst 2 Rank| Keyword Freq. Rank| Keyword Freq.
—éAAEEHEQI@_&‘;,]- stz A A 7}‘;} 271 i = 7_]'1 1 | Elementary 3.547 1 Math 2.698
:]_ = /\S B =0 _ —':l F; =1 o 0021_ zE © 2 Teacher 3.295 12 Problem 2.670
2ol ek w o @l ol FolA| AL Jlag HolEtt 3 | Digital 322 | 13| Space 2.646
theoR AE, HAd, St WS 22 wels 4 | Science 3204 | 14 | Environment | 2.634
o] w2 NlES Yehd 2, e o] A ws ¢ 5 | Virtual 3103 | 15| Design 2,559
ol 4857] s g 7= 7|8ke] sk 3k wS 6 Career 3.102 16 | Ability 2.495
g AATE Q% A FAYS AARSHE ojof 'BA, ! 7 | Learner 3.099 17 | Special 2.442
B4, 71&, 25 22 dojrt T H ZlL vEHA & 8 | Platform 2.969 18 | Teaching 2.366
L Ao S £ Q= BA S, 74 AY & 9 Activity 2.929 19 | Development 2.359
Z 787 Ed 25 w8 Ao A8 st=Alo] tisth 10 | English 2.778 20 | World 2.338
o] WEE B e AU 24 7 FLES WYY To] 13X AES 9 TE-
S A S, A AP WAL AL S HA ppe ok 23t Table 49t 2o] Uttt AtE 2
g2 %01%'5 —E‘—i% t’d%% Heledl, ol UﬂE}‘_ﬂi BE = g A", 35 A AR, saa), SO S
ol Al oheFsh sk A& AAlsta, wAte] 9 A oo, 28f, BA|, =7 B, A7, L], B4 wd A
ostn], 228 Abe] WEolA shgatel ARl HAE o ooy
Fo FFote HFo = A7 =L 5 ot TF-IDF B4 A3}, '2S' "5}, 'txg, ‘5, ‘744,
F7t= FAo] Hlx 4] 100719] ®ol& & St 22 o] toly} =2 2o T2 Holrh
= e B Fig. 3ok o] e 2 Qo4 gAE HojEjo] tis) gol MlE B}
TF-IDF £4-& ®3fsto] 2 7|EE =&t & &
- A Ak AAAR Aol A S Bon, AR
;u_#“'\"& =22l g Ao =35 uksh xpo]H = A=
=3 a4 & QA tho] HixE BEXoAME 'SR, shEal, i, 'E
IL'M?I'M' 2 Xy 5, TP 59 Tol7} 2 %92 Axst3H(Table 3 &
SIT 3l I Z). ol Het A 718k 18 Aol ZE g3t skt
P i A A M, 7 B W oS % o] dia A=
HAG TS = X ol T 9eg HolZth 53 ‘Sans 29 WE =
#5 S WOl BhS 2 ¥ FS XA st
2t _JF_-E— YFH TF-IDF 24 ZAiollA = '25, 'wAY, 'fxg!, !
ot AP E ; s, 7MY 5o dol7t dHH o R =2 S8 S BT
ool Bz BXoA 2 45 AHA}E 'st5AH = TF-
Figure 3. Word cloud IDF 240l A& 'WAFED G 255 7|55t o]
Top 100 words from keyword frequency analysis = 'Q’%Z}'E}E thol7} e majo|A] 27 =45 A
A YollA £ BAE 7= ol Alghaelabs 4
et B4 A, A9 207 Tof Qof = el ! S HolEo} HhH 'WAME Bl A EY BA oA FE ALE
FEAE, AL AN A, e, 2R, 2T Y s]o] B4 2t xpdEtol] 7]ojste siA] 79 R 28kl 9l
I, g 59 ©olEo| g EFSUT o= HE A 9.8 oF &9l
719 wg A7 EHE, S5}, Ve A9 =9 o T3k TF-IDF AaoA '7sl, 'goy, 'ata) 7o waf
aff, 5t oot FEAg, st Fel= 1A, 54 go] /Fdol ZXIgE A2 F53T nisir}. o= mgh A
o, w3 2t g9 S pRlE FASE @A R AZS 8 ws A7t EA uw Jgute] dAAE Q51 thE
Hol& T lor, peket Wik o] o] Fojz|a QLSS o]
stot. o2 gt b= wlep A 7]RE mgo] Tt 7|& 4
22 dof, uat E4of BE BEY g Wt AAEZ A
FaFol FAE I UgS HolEot

4.3 LDA Exjrds 24

S HEHHA 28 255w A7 S LDA ELZHY 24 28



THE JOURNAL OF KOREAN ASSOCIATION OF COMPUTER EDUCATION

Volume 28, Issue 11, 2025

LDA Topic Modeling Result
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Figure 4. LDA Topic Modeling Result
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