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[Abstract]

The purpose of this study is to systematically review the literature that used metaverse educationally to analyze research trends
and provide implications for future educational use. Total of 32 experimental studies(13 Korean and 19 international) on the use
of metaverse for school-aged students published from 2010 to May 2022 were selected and analyzed. The results are as follows.
First, experimental research has been steadily conducted since 2013 and has increased since 2020. Second, In terms of participants,
elementary school students were the most common in Korea, middle school students abroad. Third, in relation to the subject,
studies were mainly conducted in integrated curriculum, arts in Korea, and science, language and literature abroad. Fourth, in the
intervention using metaverse, various educational activities were conducted inside and outside the metaverse, and the role of
guidance and assistance was prominent role of the instructors. Fifth, as a result of analyzing the intervention performance using
metaverse, the cognitive area was measured as the largest proportion in both Korean and international studies. Based on these

research results, the direction and implications of future research were provided.
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Records identified through
database searching

(n=4,756)

Records screened
(n=2673, K=616, I=2,057)

Records duplicated
(n=2,083)

Articles excluded
through title and abstract review
(K=583, 1=1,979)
t ! . Excluding 1) studies that are not for school-age
students 2) VR and AR studies that are difficult to
communicate between users 3) case, literature,
development, qualitative studies 4) studies that are
written in non-Korean and English languages

Articles assessed for eligibility
(n=111, K=33, 1=78)

1—»

Studies included
(n=32, K=13, I=19)

Articles excluded
through full-text articles review
(K=20, 1=59)

[ Included ][ Eligibility ][ Screening ][Idenmication]

Note. K=Korean, I=International
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Fig. 1. PRISMA Flow Chart

A, wule] Fa dlolEo]2=1 RISS, PsycINFO,
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Table 1. Coding for Analysis

Category Subcategory
Year 2010-2022
Partici l\éucwgglr 1-20, 21-40, 41.—60, 61._1 00, >100
—pants Level Elementary, Middle, High School
Design Single Group, Control Group, Etc.

Arts, Science, Language & Literature, History,
Math, Social Studies, Geography, Technology,
Integrated Curriculum, Extra Curriculum
Minecraft, OpenSimulator, Cospaces Edu,
Gather Town, Second Life, Etc.
Learning Key Concepts and Skills, Cooperative
Learning and Discussion, Quiz and Problem
Solving, Space and Building Design, Creation and

Subject areas

Platform

Activities in the

Metaverse Exhibition of Works, Exploration in Virtual Worlds,
Game, Presentation and Sharing
Learning Key Concepts and Skills, Presentation
Pre & Post and Sharing, Cooperative Learning and
Metaverse Discussion, Worksheet and Activity sheet, Peer
Activities Feedback, Quiz and Problem Solving, Not
Reported
R Teaching Key Concepts and Skills, Guidance and
ole of an ) ,
Instructor Assistance, Teacher Feedback, Space Design
and Coordination, Not Reported
0 Cognitive Variables, Psychological/Affective
utcomes

Variables, Behavioral Variables
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Table 3. Settings
Setting Article No. n(%)
K 1,2,3,4,5,6,7,8,9,10| 10
Hybrid 24
(On & Offline) | | |14.18,19,22,23,24, 25,1, |(75.0)
26, 27, 28, 29, 30, 31, 32
oni K [11,12,13 3 8
nine
| |15,16, 17, 20, 21 5 [(25.0)

Note. K=Korean, I=International
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OJUTHLIE 4> F%).

=% 5]

Categories Article No. n(%)
1-0p LK ]9.13 2 4 F 4. A7
| |27,32 2 | (12.5) Table 4. Design
K 16,10, 11,12 4 7
21-40 | 115 21 26 3 (21.9) Type of Design Article No. n(%)
TP g0 | K [1.2.3.4.7.8 6 | 10 Single Group | K [2,5,6,9, 10,12, 13 7 | 14
Partici | |16, 18, 23, 25 4 | (31.2) pre-posttest | | |15, 16,19, 21, 24,27, 30 | 7 | (43.8)
“pants | 61100 [ — 1 s Control Group | K [1.3,4,7,8, 11 6 | 13
: - pre—post test | 114,18, 22, 25, 28, 31, 32 7 (40.6)
More | K |5 1 9 " 0
than 14,17, 20, 22, 28, 29, Eto.* 5
100 | ' |30 31 8 | (28.1) ! | |17, 20, 23, 26, 29 5 | (15.6)
Elemen | K |1,3,4,7,8,11, 12,13 8 13 Note. K=Korean, I=International
—tary | 115 16+ 27« 28 31 5 (40.6) * Multi-factor design(17, 26), Design based research(20), Between
G ’10 * — 5 subject design(23), A mixed methods approach(29)
) : 1
SLcehvoe?' Middle | | [14,17,18,19,20,22, | (4036)
24, 25, 26, 29%, 32+ ' 5) XA A
High 12083 2 o AE s 28 5919 aks vE, W8l o] e,
| |21, 22, 23, 26, 30 5 | (28.1)

Note. K=Korean, I=International, Duplicates Calculated.

* Include students with special needs: Low shyness group(16), boys
having writing difficulties(27), Students with IEP or a 504 plan(29),
Adolescents with ASD(Autism Spectrum Disorder)(32)
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Table 5. Subject Areas
Sub | Article No. | n(%) sub | AT )
5,6,9,
Arts K 10 4 5 Social Kinmj e 2
(15.6)| Studies (6.3)
1| 30 1 0
K 0 K 0
, 14, 15, 5 1
Science 117719 c (15.6) Geography (3.1)
’29 ’ 22
Langua | K 0 K 0
ge & 4 1
Literatu | | | 16: 23, | | (12.5)| Teomolow (3.1)
re 27, 31 24
3, 4,
Histor K 2 ! 2 Integrated K 8,12 4 5
Y (6.3) || Quricuiume (15.6)
1] 20 |1 o8
K . | Kl 13
5 Extra 18, 5
Math (6.3) Curriculu 25, | ,|(15.6)
mx**
Ll 21 1 26,
32
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o
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Table 6. Platform

Platform Article No. n(%)
K [1,7,10, 11 4 10
Minecraft (31.3)
| |19, 20, 23, 24, 27, 31 6 :
c K |8,4,5,6,8,9 6 7
ospaces Edu
i 30 1 | (219
Ovens K 0 3
penSimulator
| |18, 25, 28 3 | (04
K |2 1 3
Second Life (9.4)
| 16, 21 2 :
K |12,13 2 5
Gather Town | 0 (6.3)
K 0
Etc.* /
C. 14,15,17, 22, 26, 29, (21.9)
| 30 7

Note. K=Korean, |=International
* Integrated:
language,

language, social studies(12), environment education: sciences, social
sciences, humanities(28)
“* Extra: Software education(13), Virtual anti-bullying village project(18),

Computer programing(25),

language,
math,

arts(4),

competence intervention(32)

CE B> AAEE, Tl AT 7
S A o] 717 40 HEh 2

social studies, arts,
language,

arts,
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creative experience(3)
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E 7. HEMA U 5
Table 7. Activities in the Metaverse

Type of Activity Article No. n(%)
Cooperative Kl|1,2,4,5,9,10,11,12,13 9
Learning and 22
Discussion | |14, 15,16,18,22, 23,24, | 4 | (68.8)
(CLD) 26, 27, 28, 29, 30, 32
Quiz and Kl2,3,11,12,13 5
Problem Solving || 14,1517, 18,19, 21,22, | (513?1)
(@QPS) 25, 28, 29, 30, 32
Space and K|[1,4,5,7,10, 11 6 13
Building Design (40.6)
(SBD) I |18, 19, 20, 23, 24, 27, 30 7 :
Exploration in K|1,2 4 3 1
Virtual Worlds
(EVW) | 12;1 17,18, 19, 20, 22, 26, 8 (34.4)
Creation and K|3,5,6,7,8,9 6 7
Exhibition of (21.9)
Works (CEW) |18 1 )
Game @) |~ L
ame
| (15,17, 23, 25, 31, 32 6 |(188)
Presentation K |10, 12 2 5
and Sharing (15.6)
(PS) I |16, 18, 26 3 )
Learning Key | K |12 1 1
Concepts and (3.1)
Skills (LCS) I 0 )

Note. K=Korean, I=International, Duplicates Calculated.
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9 FASA 179(53.1%), 33} 2% A 139(40.6%),
TREAA B 11{1(34.4%), A %&wr AA] 7H(21.9%),

101 67(18.8%), L3S}t T-7 53(15.6%), A7 2 7%
& 1A(B.1%) 0= HE 2~ ] aSEEo] o]FojHrt =
1449} 9l 5 vlaeh uf 25E 2t} ZAe] tigk A7 )
64, 1] 1 o= Tje] T4 &o] T} 1 W) vt
W A= g FA AL S 53, ] 123, 7P iﬂfﬂ&
=] 33, <] 89, Al =] 04, <] 6= 3T
oA =&l Ate] wERH 2 o] o] Bkal et 2 XM

= 2otk vEpH A ) wSEE-S Sl 1389 Hat 2.57,
o= 18 Ht 2,702 e} Fe]7) vzt Fo R v
EP 2~ ] WSEHE-S alEal JATHLE 7> 2X).
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WSS AN B 71EEFLCS), A 2 EEA
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W(PF), F= 3 FARIAQPS), RaiwA] eF5(NR)9] 77}
| M BReRalth o) eazell sk oy}, HEH
22 FHF Qo] LERelolA dojuhs wSE-s e E3}akelth
A AT <GE 8 A AAEE, HERH 2 A 5o al
FAR= e 2~ A A i 9 7ethss R *‘f\l
o],o:l otq TZH = 6LZ:;(] ol §l—£x] H]—Eg]_ 310 FHILE=Gk
EE, T8 YuiS Jgshs 497 gdth 7 wol A8
e WSEES A 2 7edtao R 203(62.5%) 9
Ao A AX o FZ FA sk s Qs =
& e 2 EEE ARE ol o AP a0 ' o] ol Rt
olojx & H FEAWAE &3 A7t 169
(50.0%), ¥ 2 T 139(40.6%), B3+ B2 139
(40.6%), T v=m 119(34.4%), H= L EAs)4do] 1
H(3.1%) AAom, Ba1¥A] eFe A% 33H(9.4%)°] AN
ol sdlell A 7P we] &89 nS8ES dad 9 s
5o R 11399 AollA AABHlaL, o]ojA] what B 3,
S5 guo] Zbz 9AM QISlth FejellA] 7 wol AA|
H wSEES g 2 7letEd g 2 AR
747} 93 o] Aol A ARE-glaL, oo ﬁ%i *J% EES6
Holl A AAIetGiTt. HER] 29 AAISE w5 = ]
= 199 Fat 3470, =)= 139 Ht 1.77H§ =)o H]
3 el A o thekst wSghEo] wEhH 9} AA S o] £
Lz alof|A] o] FOJHTHLE 8> Fx).

N

E 8. MEHHA oA &=
Table 8. Pre & Post Metaverse Activities

Type of Activity Article No. n(%)
1,2,3,4,5,6,7,8,9
Learning Key Kl qg 777711 20
Concepztfcgd Skills [18.19,22,23, 25,26, | (62.5)
29, 30, 31
K |4,5,6,7,9, 10,12 7
Worksheet and 1;‘ ’16’1% 1’9 é3 >7 16
Activity sheet (WA v o T e el 50.0
ctivity sheet (WA) I 28, 30, 31 9 | (60.0)
1,3,4,5,6,8,9,10
Presentation and Kl o e 13
i 40.
Sharing (PS) 114, 28 29 30 7 (40.6)
Cooperative K 11,4,5,6,9,10, 11 7 13
Leami
Disosaion ?SSD) | |18, 20, 22, 24, 28,30 | 6 | (40.6)
1,83,4,5,6,8,10,12
K O
Peer Feedback (PF) 13 11
(34.4)
| |14, 28 2
Quiz and Problem K |12 1 1
Solving (QPS) I 0| (38.1)
K 0 3
Not Reported (NR) 1715, 21, 32 3 9.4)

Note. K=Korean, I=International, Duplicates Calculated.
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B A WE 2 FAE ANskE nRe) dEe
S ¥ BA(GA), I B 7% 05(TCS), A} 7] =)
(TF), &xPaASE 24(SDO), Bars=] &=(NR)¢| 5714
MR St wpAtzs A aAHE o} wiEkH 2
el oflElE B& slol=[4618 BT Eatelginh wpd
o] d&z 71 Wo] AgH AL ol = HFEZT 229
(68.8%)014 Baratgltt. Qb B W= ShEo] Shgehe

&S e 2 el MaE 7)eH XS shAu16],
B2 ol &gl g AHAEE WA sks S126] S
o] ShAl Fro| BES F FYFES 2] S &
= AL Wit} ooz ﬂ]o]oﬂ o3t Aol F2+
W, e Rl A Agehe S B 71
w7E 199(59.4%) A et ks ApA]skglct 71 2]

o] wA} vl=wlo] 9W(28.1%), FZHAIASH xAo] 57
(15.6%), W5=A} &8to] W a1H x| eke =Fo] 37(9.4%) Q)
ATk A 249 2= wEb 2 o] IR} A7k
S BAIAU21], S S5 TAS st ARE
| =]3}aL[26], Hﬁhﬂok g &9 3715 sk S8 7t
oj= kg ARlEHE (3619 Wie] AREEATE o]
}\1 71 ol Hol Rl o oJgte 6“/\]7HLC] 2 72 12
Aol A Jehkar, 1 147} ohfl 2 Bx= 890t} el
A 7P ol Vet wA; A3 b H Hxw 14u4°1°i

oo} B 9 7] uErt THOIATHLEE 9> ).

9. Uit A
Table 9. Role of Instructor(s)

S| W Fooll M2l HEHH A SH A7 S 24

E 10. M Mz}
Table 10. Intervention Outcomes

Type of Activity Article No. n(%)
Kl|1,2,4,5,7,8,9, 12 8
Guidance and 22
Assistance (GA) 15,16, 18, 19, 20, 23, (68.8)
| |24, 25, 26, 27, 28, 29, 14
30, 32
) 1,2,3,4,5,6,7,8,9,
Teachlng Key K 10 11. 12 12 19
Concepts and —— (50.4)
Skills (TCS) I118,19,22,23,26,29,31| 7 ’
Teacher Kl4,5,6,9, 10,12 6 9
Feedback (TF) 1 115,17, 20 3 (28.1)
Space Designand | K|7,12 2 5
Coordination (15.6)
(SDC) I'| 20, 22, 23 3 ’
K|13 1 3
Not Reported (NR)
1|14, 21 o | (04

Note. K=Korean, I=International, Duplicates Calculated.

5) HlEhH = &8 A 43}
& AelAs e A &8 TA e <GE 10>3 ¢
o] A, A A, s 9oz o] ZA T,

Dependent Variable Article No. n| n(%)
Academic | K |1:2.(®).4.8.9.10.11) &
a&g‘g\‘/’vlee':‘jegt | 114,15,17,18,(20), 21, | | (65.6)
9 22,23, 25, 26, 28, 29, 30
Creativity, Kl|1,4,5,8,10,13 6 -
Problem (37.5)
—solving | |20, 22, 24, (25), 27, 30 6 :
_ K |(1), (2), 8,10, (12) 5 4
Cog Learning flow (18.8)
nitive I|26 1
Critical K|4. (8,13 3 4
thinking I | (25) 1 (12.5)
Inquiring K9 1 3
minds I | (14), 29 5 (9.4)
K1|(7), (11) 2 5
Space sense
| 0 (6.3)
K|4,(5),7,8,9,11 6
Motivation, 15
Interest | 14,17,19, 20, 21, 22, 9 (46.9)
27, 28, (29)
Joy, Kl2,4,9 3 10
peyc | Satisfaction 1114 45 18 19,20, 26, 28| 7[(1-3)
hol
o' K | (3), 6, (7), 10 4
gical . 7
IAffe Attitude (21.9)
) | |18, (21), 28 3 :
ctive
K1|5,7,9, 11 4 7
Self-efficacy
I 14,17, 29 3| (@1.9)
Mood, K 0 1
Depression || (18) 1 (3.1)
Collaboratio— K|(2), 4,10, 11,13 5 9
n I |15, 20, 22, (23) 4 (289)
Behavioral K|(2),3 2 8
change, (25.0)
Beh Engagement | |15, 16, 19, 20, (23), 26 6 :
avior
al , K|4,13 2
Communica ’ 8
~tion | |16, 20, (26), (27), 31, 32| 6] (25:0)
K 0 >
Sociality
| | (18), 32 2| 63

Notel. K=Korean, I=International, Duplicates Calculated.
Note2. (Part of the tests positive), All tests positive[4, 6, 10, 13, 15,
16, 17,19, 22, 24, 30, 31, 32]
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[£= 1] siy7| IS 2opilMel BERA BX| 17 24
Intervention
Participants | Des . Sett — Outco
Authors(Year) (Num%ir) - Platform Subject Zing | Activities in Pre & Post Roleofan | Z
the Metaverse |Metaverse Activities| Instructor
1 Jeon & Kim(2016) E(n=48) C Minecraft Social Studies CLD, SBD, EVW | LCS, PS, CLD, PF TCS, GA C
2 M. H. Kim(2017) H(n=60) S Second Life History CLD, QPS, EVW LCS TCS, GA C,P,B
3| Nam &Kim(2018) E(n=60) C | CoSpaces Edu 'C”Jf’r?c’jltf; H QPS, CEW LCS, PS, PF TCS C.P.B
4| Tark & Yoo(2018) E(n=52) | C | CoSpacesEdy | [ntegrated H | cLD, sBD, Evw | OS5 PS. CLD. WA 1 105 A TF | C,P, B
Curriculum PF
5| H. J. Kim(2019) M(=174) | g | Cogpaces Edu Arts H |cLD, sBD, cew | -CS PS. CLD. WA I 6o A 7F | P
H(n=104) PF
6| Shin & Kim(2019) H(n=24) | S | CoSpaces Edu Atts H CEW LCS, P8, CLD. WA 1 1cs, Tr P
7| Kim & Chang(2020) E(n=57) C Minecraft Math H SBD, CEW LCS, WA TCS, GA, SDC C,P
M. Y. Lee & S. S. _ Integrated
8 Kim(2020) E(n=49) C CoSpaces Edu Curriculum H CEW LCS, PS, PF TCS, GA C,P
9| S Nmtooaoy | H=14) | s | Cospaces Edu Arts H | CLD,CEwW | LCS, PS,CLD,WA | TCS,GA, TF | C,P
10| Kim & Kim(2021) M(n=24) S Minecraft Arts H CLD, sBD, s | S PS’PELD’ WA, TCS, TF C,P,B
11 Y. H. Kim(2021) E(n=31) C Minecraft Social Studies 6} CLD, SBD LCS TCS C,P,B
12| Ko et al.(2022) Em=22) | s | Gather Town Integrated o |LCSCD.APS | bg \wa PR gps | TCSGA TR | ¢
Curriculum PS SDC
13|  Son et al.(2022) E(n=10) S Gather Town Extra Curriculum ] CLD, QPS PF NR C,B
14| Ketelhut et al.(2010) M(n=2000) C River City Science H CLD, QPS, EVW PS, WA, PF NR C,P
15 Ciﬁiggﬁ;et E=24) | S | PappiWord Science o | cip, ars, G NR GATF  |C,P,B
16 Lee(2013) E(n=60) S Second Life Language o] CLD, PS WA GA B
17| Chen et al.(2014) Min=115) | m | T"® A‘chﬁmi“ s Science 0 | QPs,EW, G WA TF C.P
Olenik—Shemesh et _ . CLD, QPS, SBD,
18| al.(2014) M(n=60) C Opensimulator | Extra Curriculum H CEW, EVW. PS LCS, CLD TCS, GA C,P,B
19| Pusey & Pusey(2015) M(n=76) S Minecraft Science H QPS, SBD, EVW LCS, WA TCS, GA P, B
20 Saz‘zzégﬁ’g et M(n=131) | D Minecraft History o SBD, EVW CLD GA, TF, SDC | C,P,B
21 Simsek(2016) H(n=28) S Second Life Math 0] QPS NR NR C,P
22| Cho & Lim(2017) M, H(n=101) C NR Geography H CLD, QPS, EVW LCS, CLD TCS, SDC C,P,B
23| Nebel et al.(2017) H(n=56) B Minecraft Literature H CLD, SBD, G LCS, WA TCS, GA, SDC C,B
Checa—Romero & _ .
24 Isabel Pascual(2018) M(n=85) S Minecraft Technology H CLD, SBD CLD GA C
25 Pelias & M(n=50) C Opensimulator | Extra Curriculum H QPS, G LCS GA C
Vosinakis(2018) ’
26 DZTZ;Q;ft M, H(n=36) | M REVERIE | Extra Curriculum | H | CLD, EW, PS LCS TCS,GA |C,P,B
27| Ellison & Drew(2020) E(n=12) S Minecraft Literature H CLD, SBD WA GA C,P,B
Fokides & _ . Integrated
28 Chachlaki(2020) E(n=326) C Opensimulator Curriculum H CLD, QPS, EVW | PS, CLD, WA, PF GA C, P
29| Reilly et al.(2021) M(n=126) A EcoMUVE Science H CLD, QPS LCS, PS TCS, GA C, P
30| Kim et al.(2022) H(n=135) S CoSpaces Edu Arts H CLD, QPS, SBD | LCS, CLD, PS, WA GA
31 Kirginas(2022) E(n=128) C Minecraft Language H G LCS, WA TCS
32| Wang & Xing(2022) M(n=11) C iSocial Extra Curriculum H CLD, QPS, G NR GA

Participants E=Elementary School, M=Middle School, H=High School
Design C=Control group pre—post test, S=Single group pre—post test, M=Multi-factor design, D=Design based research,
g B=Between subject design, A=A mixed methods approach
Setting 0=0nline, H=Hybrid(Online+Offline)

Activities in the
Metaverse

LCS=Learning Key Concepts and Skills, CLD=Cooperative Learning and Discussion, QPS=Quiz and Problem Solving,
SBD=Space and Building Design, CEW=Creation and Exhibition of Works, EVW=Exploration in Virtual Worlds, G=Game,
PS=Presentation and Sharing

Pre & Post
Metaverse Activities

LCS=Learning Key Concepts and Skills, PS=Presentation and Sharing, CLD=Cooperative Learning and Discussion,

WA=Worksheet and Activity sheet, PF=Peer Feedback, QPS=Quiz and Problem Solving, NR=Not Reported

Role of an Instructor

TCS=Teaching Key Concepts and Skills, GA=Guidance and Assistance, TF=Teacher Feedback,
SDC=Space Design and Coordination, NR=Not Reported

Outcomes

C=Cognitive variables, P=Psychological/Affective variables, B=Behavioral variables

http://dx.doi.org/10.9728/dcs.2022.23.8.1399
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