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[Abstract]

In this study, the XR was applied to pre-service teachers in class activities, and give them the opportunities for using XR and
identified the change of pre-service teachers’ perceptions. Participants selected learning topics that can apply the XR, and designed
instructional plans. Experts review on the contents suitability and technical applicability was conducted. Four topics were derived,
and if some elements were supplemented, topics are expected to apply into educational contexts. In addition, attitudes toward XR
and the willingness to use XR improved positively after the use of XR. Also, through after-class survey, participants showed high
self-efficacy and they positively recognized the usefulness, ease, and enjoyment after using XR. The results identified that XR
experiences have positive effects on the change of participants’ perception toward XR and presented ideas and topics that use XR

in educational contexts. The study is meaningful in that it confirmed the applicability of XR in the future educational contexts.
MQI0f : sl DIEfA, AT, ETSlE, BUsS

Keyword : Extended Reality, Metaverse, Case Study, Inquiry-Based Learning, Discovery Learning

http://dx.doi.org/10.9728/dcs.2022.23.9.1757 Received 02 August 2022; Revised 06 September 2022
This is an Open Access article distributed under Accepted 23 September 2022
@ the terms of the Creative Commons Attribution

S Non-CommercialLicense(http://creativecommons *Corresponding Author; Yoonhee Shin
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: +82-2-2220-1124

original work is properly cited. . i
E-mail: yoonheeshin@hanyang.ac.kr

Copyright (©) 2022 The Digital Contents Society 1757 http://www.dcs.or.kr ~ pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2022.23.9.1757&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C|X ™ 2El X &t5[=&X|(J. DCS) Vol. 23, No. 9, pp. 1757-1766, Sep. 2022

I.N 2

A Fopol|l A A2 V|eS FEskEE A=t S8k
A AR(ZFZEA;  Augmented Reality), VROFEAL,
Virtual Reality), XR(Z7-d4]; Extended Reality) 52 H|
ERH 2ol tigh #Alo] Folx|aL Qltt o] gk wAlS IR
-199] B o= 3| A 5o AlskE]HA] Al ghe
45 Bokety i S50l i3t FeE 53 ¢
A, =2 &5, dA), A3 59 55 vEM 7ol
A JEstaal shs A7t S7bsPEA] oS ol at it

E3] g4 2(Extended Reality)oldtr E#jE XRS
HMD(Head-Mounted Display) 71715 ©]&3l 7}ddx7}
A4 AAE AdstaL sEAE @4 AAIE 7IRke. R ste] 7}
del S HAE 9l thE AREALY] olutels Fil S Ahedd
SRt o mA Shake] Fhlo HYS wolal vhel
Atz [1] 97t AAzks =2l 35 4
T AE AoZ JEE Vs F9 shvolth XR
9] QL HAE(Object)E A

P

} & 2k
[

11,

P do da ¢
okl = o>

gO

o,
oy 1
e

tlo
2
of
e o

I
by
™

> tlo met fot 4y
roh oN (LN
- 01.3’3°Hﬂ >
2
o = &
o
4 R
émrr
o d& &~
o}mVE‘E
% oz
;Jig
4 o
N
g:g—_'-u
=
_l}m}]:
om?L'L
I
¥
tlo %
»oT
o
- 2
RO

R N
o
El
4y o
N
o
I
2
N

¥t A Sl BEE 5

_1

30,
o
Y,
o

h‘ r_>.i 'il it
Noh —
— 0
5
Nt

EI-S
D
2,

o
=2
=
o
o
o,
N
4
-
I
%
>
Nz
o
2
O
>
=
o

2
=
=)
AU
fol
o
)
o
k]
fol
iS)
_ll_l_z
r o
fr
(il I
ofo
i}
¥ o
_ll'ﬂl 12 F—E‘

ol % ok
A

-
N

NI

T o to
O fo Ho m ot

R
=
2
[e]
o
A

B
i)

e M
0315\;%
_>r~_i‘
@
N Lo

1o 7l
= o flo g
1o,

ol o] 24 Edjel] 795t

a7k aqtEm, ag A
oA SA] XR 7]
A77F K@= ook & H 87 9l
webA] E ATE XRE AR Aol gl
o 1677 XR R HIERH - 3 o] £2 Ss5stal mlo
ARLTENA AfE ERA=E B8 AHS A8 5
A& daste] XRell thgk oulaabe] 14 Mske} &8
1= et &5 wg@gele] &8 7hs

&

&

u)
:oé
jabad
o

&
ko
%
o>
_>ri

{

=
S,
"Q{t >‘1‘E
:g
ox,
=2
o

Sk
o

ithd
P

£ N

O
—

L

A
1>

Sgick, e ol aAkEo] KRS 2%

Foha S FA Y B A

=% ol s 2

St sir WS BAsta skl Ao, A

o Aol e e TS AR 9 716H AE b

AES Arlste] V)4e] B 42 9ol melsiol & MK
o ofe A B AN BESIT,

o

b

My o dor
rir o o

Ol

ol

ki
2 il

e N
Ol
o
Ny

Y
-

L

r
N
2

)

Il. 0|22 HiZ

http://dx.doi.org/10.9728/dcs.2022.23.9.1757

2-1 XR (Extended Reality)
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Table 1. XR-Ed framework

Steps Aspects
1. Identifying Learning Goals Accessibility
2. Assessment Design Assessment
3. Instruction Activities .Scenarlo .
) Social Interactivity
Design
Agency
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Table 2. 16-week Lesson plan
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Week Contents Activities SHAIS ZE317] 93k Weolke] AA] oJF (2) AEL 7149
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Design 1 Features of Metaverse T AL 2910] 55 HIeE &8ato] 7|eS WUkt
; i < 3} &FZaxlo] o)Al ERAl R == =i Q.
3 Concepts and Features of Erﬁ/?i)lry%”egnée?rg‘r':%n HERH 2o g3k ShERte] Q124 g kg A -89
i AsA W 712 W2 os] shaw B =) R
Open Learning Open Learning Perspective =1 o =X 7]E ‘lo7]"€ ‘AOH =0 11 }“”T —% Ozﬂf\]‘_ o}aﬂ
3T 13
4 Lecture of XR technician <R 3> 2k
Learner—centered
5 Learning Environment - Finding the Problem B 3. EkH20f ChEF QlADL 7|& HEMof CiE ollA2E
Design 2 = Persona Development Table 3. Example Items for perceived recognition of
Learner—centered ~ Analyzing Learning Metaverse and technology applicability
6 Learning Environment Contents and Environment :
Design 3 Categories Examples
; XR-based Metaverse — Specified objects and Topics and activities are specifically identified.
Case Analysis functions Design The purpose and educational contexts of using
8 Mid-term Presentation Contents )d(R ‘are clearly identified in the instructional
5 ) Suitability esion.
Learner—centered Prototype Design Educational Scenarios to induce learners’
XR-based Metaverse - Contents/Technology engagement is included in the instructional
10 Design Feedback design.
11 L _ P Desi A plan to overcome the limitations of the existing
12 XRﬁsmerd cMentered 3 rototyp?_ ehs'gT technology and an application plan of the new
ased Metaverse Contents/Technology technology were presented.
13 Development Feedback - . .
The proposed instructional design can
- - Technology . ; . ffecti
14 Feedback for Final Presentation Applicability contribute to increasing the effectiveness and
- - efficiency of the technology.
15 Final Presentation
The proposed application of the new technology
can prove feasibility through objective
32233 resources.
FAat\t/i(t)L:zzlse | think favorably of using the XR metaverse.
Aol el ou|urlE2 XR S8 HFo] gldlen , ,
o o _ - Will of Use | want to use the XR metaverse in the future.
2, XR& 283 519 Abdat ARl mleps 2o gtk Q1 Socal
ocia . )
Aol @ 4E-& ANele] XR B4 4] 1 dulaats influences | Using XA metaverse is a trend.
Q ?_]_}'\Jl %@r’% '?::L’lﬂé al XRg] '9“ ﬁ?ﬂoﬂ 7]‘?_}3}04 XRQ Self-Efficacy | | can use the metaverse by myself if | want to.
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A, AHaAL B4 Wl 7% g md Wgle] Z|ukste] weh Enjoyment of
H%i:oﬂ Eﬂa EH‘: 1%45 A}?Aﬂ Oéﬁk ] EH@ ?l&'% A}ﬁ Use Using metaverse provides me with enjoyment.

E 4. XR 28 A= FH|
Table 4. Topics for XR based instructional design

No. Topics Learning Theories

House design according to climate | CPS(Creative

! and environment Problem-Solving)

Movement of the earth and the

2 moon Discovery Learning
3 Schooll violence prevention Experiential Leaming
education
Inquiry-
Bioethics education through nquiry based
4 . Learning,
understanding pets . .
Gamification
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Aol Fol3t ouant 8w 291 125 oF] F 470
o] XR 28 Wetell gk ofojrjol & AlAleaL, FHA &t
Mastdom Mg 429 AZeke w&ash v} o) &

A7 2903 XR B 714 254 2910] HESIT Folxt

T M2 XR HE

al =
EUR=L

Screen description
[e] 2= 2~
,_____ XR—_‘ ﬁ—‘g—ﬁl 01 T(ﬁ ‘/] Txﬂi < i 4>Oﬂ }\:1 I%E]' 1.  Screen composition when looking at the night sky from Cheomseongdae,
- Gyeongju, Korea
7‘] F’]’ @_’0] = 47“3}] O]—O] T/] 01 % x‘ﬂ }\] 6’]’951@ JT’-TJ[‘ LH% S 2. By dragging the screen, you can ubserve the moon phase changes, constellations,
and the di in 360 degrees.
Aleo ‘/] Z;ﬂ] i—— }_‘3'3_']"]_]_ 66‘]'14 /\]—Q i]-%g] ‘/K-ﬂ 7:"‘0/1 ]:]-00]:?:5_]: 3. You can play, stop, and accelerate the video with the time-lapse play button and the
cceleration button.
7] ol E 7] E‘_]_' o E ?:ﬂ' 7] :’0‘_ E'?l :?j:%] oﬂ Lq_g_ =z Al 74]94_ jq_{g]_ J—],_ 4. Eeep:E:Lr;iga:np‘&;:ts.creen drag, the bearing object also changes, so you can identify
= 5. When you click on a constellation or moon, a pop-up description corresponding to
R = Oﬂ }\‘] q ;q ?_94' %9] Eoﬂ EH B‘]- ] Z‘" }\] ]—Oﬂ ° the season is provided.
w3k sle) FAlme 2EIAE o o A geelel
Ask another friend for help
A1 AL 2] H]—a:] ] r,H 3} o] 3]] _,_xﬂg]. Taug o] A} 6]—/‘ @ |
A8 OPFOR @ B g 93 FU wE FAE :
o) [e) o) S~ IS
AAEH A ol2fgh ks FAlE Wtk BdkE, A
Sk, AlelnlalAlelA, eld ZAACPS) 2Y 59 ©]
24 B o sl Sk Az B 4
1T, B39 To)olu A ow GA A, 5= 5
- _ _ T —iil
o AR o R she el SN XR 1S el et
- - - . creen description
A A A o] AdL- 061-/\011:2———7 =lod 2=
E;q] - L‘ ° d X] ‘r‘] A= O}J—x]— O]—Mq— Tﬁ Zﬂ - 1. Among the three options presented after selecting 'take another helping action', the
[e} = activity method (individual learning, cooperation A screen overlaid with interactive
O]— ;(L/H }\] Oﬂ XR_ §]—‘9—6‘L X]-}\] g’ % %— }\] Z_]: —Goﬂ EH bum;ns that allow you to select (learning).
- - . 2. In order not to be interfered with by students who are working on other scenarios,
6‘]' LH‘Q"— ?‘X‘ﬂ o ._i X]—A‘] 0]’ 0]’93:)‘\.0__111 , XR'% ﬂe’%‘?‘l’ % except for the avatar of the learner who selected option #7, the remaining learner
avatars are invisible.
5.4 > —,— /\Ea EE = E-OH ?‘Xﬂ o E §]—E’i gﬁ“ Oﬂ EH‘?_]_' 3, When a learner avatar is clicked, it acts as a button = It is possible to enter the
cooperative learning route by connecting to the same cooperative learning session
olo = S o 2] and conducting activities together by linking options or progress.

]’ ] q 01 = Zﬂ }\] ° o} q— (<j" 1 > ) 4,  When clicking on a character asset in the surrounding environment, it acts as a
button -> Functions as an interactive button that can enter the environment-based
personal learning route

5.  Depending on the type of interaction, either alone or with other avatars, visit the
victim and proceed with activities to help the victim.

#1 oh! A monkey appeared and knocked down the wall of the house. Monkeys
can come back, so let's make the walls stronger again!

Continue

Screen description
#1. Environment and emergency situation guidance when building a house
#2. Animated animation with warning message

#3. #2 Button that appears after playback is complete

Delete placed items
Delete placed items

Screen description

3 screen layout

This is the screen presented when you click Open Box

Basic figures, lines, and special figures (stars, hearts, etc.) are presented in the order,
and when a basic  figure is selected, it is presented

When ‘OK’ is clicked, the figure model selection is completed, and a window for
selecting the color of the figure is presented.

Press [Select] to move to screen layout #

t

8 1. FHYE AER|2E ofA| &0
Fig. 1. Example Screen displays for each topic
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Table 5. The results of Expert Reviews

Topics Review Opinions

House design — Contents Suitability: 4.6/5

according to — Technical Applicability: 4/5
climate and Facilitating learners’ engagement through
environment interactive learning elements

— Contents Suitability: 4.25/5

— Technical Applicability: 4.6/5

Specific learning contents and activities
according to topics, levels of learners

Movement of the
earth and the
moon

— Contents Suitability: 4.6/5

School violence | _ o0 ieal Applicability: 5/5

prevent‘|on — Reflection of timeliness in school
education

contexts
Bioethics — Contents Suitability: 4.75/5

education through | — Technical Applicability: 5/5
understanding | Scenarios using characters and
pets gamification for learners’ engagement
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Table 6. Survey Results of Attitudes toward XR

No. tem pre—test post-test
M | sD| M | sD
1 | Favorable Attitudes 314 | 1.07 | 3.86 | 1.07
2 2.86 | 1.07 | 3.86 | 1.07
3| will of Use 271 | 0.95 | 3.86 | 0.69
g 271 | 111 | 357 | 0.79
5 4.29 | 0.49 | 4.86 | 0.38
T Social Influences 3.14 | 1.57 | 3.57 | 1.62
7 3.57 | 0.53 | 4.14 | 0.69

E 7. 7(|.7|—'—I7:ll- A—lD 7d—l|.
Table 7. Survey Results of Self-Efficacy

No. Item M SD
1 4.43 0.79
2 4.57 0.53
3 4.43 0.53
4 4.71 0.49
5 Self-efficacy 3.86 0.90
6 414 0.69
7 3.57 0.98
8 4.29 0.49
9 4.00 0.82

Total 4.22 0.69

XR g ZHIX HH E 25t oA XRAE 3! 51}
¥ 8. XZE REM ME Znt
Table 8. Survey Results of Perceived Usefulness
No. [tem M SD
1 4.43 0.53
2 3.86 0.69
3 Perceived Usefulness 3.86 1.21
4 4.00 0.82
5 3.57 0.79
Total 3.94 0.81
E 9. X24E 804 M2 Zn
Table 9. Survey Results of Perceived Ease of Use
No. Item M SD
1 4.43 0.53
2 3.57 0.53
3 Perceived Ease of Use 3.86 0.69
4 4.00 1.00
5 3.29 0.76
Total 3.83 0.70
E 10. XR &8290= L= EHE M2 Z1
Table 10. Survey Results of Enjoyment of Use
No. Item M SD
1 4.14 0.69
2 4.29 0.76
3 Enjoyment of Use 3.43 1.27
4 3.86 1.21
5 3.29 1.1
Total 3.80 1.01
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st A7) a2 P 4.224 9 H4E Ve, XR &
& Yol XR 7' 23} Pag asgdol that oulatel
FHH QA JFS vF AS BT F YA EH,
XRell thek A1 2hel f-897} ol el et 912 msk 77}
Bt 3.94%19 3.834 9 A5 vEhH oHawAbES XR
[e)

oAy HE AFES =3
XR & &83 54 AE OliOH

v

g, ek

9
3. SXJ.E veh} g5
m,

58 s 9

& ST = glom, FF Foig BY, B4 1, 45
Zhg SHoA FAHHoR &8 F IS Folgte VUE
2 % oIek el @ XRe) S et % GO
1763 http://www.dcs.or.kr



C|X ™ 2El X &t5[=&X|(J. DCS) Vol. 23, No. 9, pp. 1757-1766, Sep. 2022
2 g7l 710 85 WA, v viAlel] Hlste] o g A 9 AR i HEVF AES S - XR
gk sk el v aapeolal fﬂ_% o= &48d 5 3l 7]l A8d o A= vFer wgA WEk Bl FAo] gk
=Aoll tisl gelsfof e Aart J& Aow Holn, 7]Ee ofoltjel & AAIEITE =4, 2 AellM = XR ol of
S R WO, S BE AAEle] S HAT £ @ oularle] 94 MRS B alsknh ks
Sl BeHQ) F7) ulAlEA e 4 Qs PAHS A ma Ml TE Fal el e go] XRyl&e] £,
Fgel Badt glow wal, Q) Sl FAH HhE AN YsL Al
webA, GF XR 28 Aol 7] s el A
of vl fst Belo] WAt B ol XRE B3] &S
v.z = 915wk A=A B8 5 S FsAe] B2 A0 ]
Y, olF ATE FaE XRY) WKA FRAS B
B ATOAE vlo| ARANE FRxE BEe] XRE & 9l wRAA e 477} QAsolok & Aast ek,
] BBl Mg, o)F dulailEe] HEY F YT W o] AR 9 BF ATE A Ade et 2
stel nlwabe] QLo G5 wad MeelS) B8 K th ol ol AN AEE boR ol eks 2
Be BRI Sk olo] ATe] Holdt AMEAEE  SHES sel SYARiere] Nely L AW P sl
Slold XR 2§ olF o2 BT 4 A= WA FAT A 7] Slele] AR ARS AAsgon), AFHow mEH
Aoka SYAGIY 2ELNEE AYHES Sol e £ AN WA el AEHAE RaglonE XRE
71% AR, A APeAel e ARTL ARS ANG. B89 440) G AFeA Lotk weld, 3 A
oElaAEe] AN FAls Wt B FACIFE B ol XRS B8 FAALNE Tkow A 59 A
e QAL Ao S )3 aldt o] F=A (g o dstaL ofol et mAfe} ShEate] RIS Bl sk IS
TR, AEEE e A 22O o' o] F 4714 7hete] XRES 2837 o] AAHow A4 55, A 3
FAE =EIor, 4714 ?Xﬂh XR 7l&s 283 4% A 2 sk WA Ve SHdlA Skl WMskE
2, Akl e, AlolwalAleld 84E Heke 75 Al 7] =3 g ol wAIRIAIE SRlsfof & dart qlvk &g o]
=4 A 7Fsd 3w | WH AE 7 =5 A A7 Sd =Ed FAlEe] AAF R Al 2897
o= GrhE Q. A= dE7t @EOﬂ/ﬂ s T A o) shd
L, A WARES] XRoll thEh Q1418 RS Fal 1% 4 9 g V)5 84 5 XRY U/UXE -8 3 olA
A3}, on]aake] XRell thet Bjie, &5 o]-§-o]A)= A o] = XR #7755 AT FAASQ AAVE g ojor & 4
Foll ARG ol mlsl S A o= 7H* HATE AS AT a7t e, e/l AZt FRA=E AREE Aol BT
T UAAT EF, T D ARl WG ALY AEE SE iz oA 22 ZAIE st = AAlE 74, B
oH|aAFS ] QIAIG XR 715 &8l e 2] £57, A gafjof & Fart gtk e, E ATl s = AR A
ZHe -84, 8o, 7150l d HeSs Fall XR AR 73 of Az g 7154 FA R Qe o2 AT ZEEE]] H
 olFoll dpuAlES Ve &gl hE =2 2] &eit A 84 AAE A Sepsih whbA ol 2 5
= Bolal XR 9] 8733 oI, E71wl visl B« 3.8% AE XR 7IRE 85 @7l M F-aste] -0 dezhg, A
ool HE Holn gAH R Akl vk e & ojwjglAlel A, shd A Fo] Sl aIdE £ T 3
I AT = Rtbel] gk A7t xlgwofof e g7} Sl
olglgt At AHE Fal =& 7 s A vt
Aok A, B As XR71Ed $9E g olg 54 3
AR 4 & Y ﬂEOﬂ Agatal XR 7ss A= & ZAre| 2
| U= AYS Aledto] on|aate] XRell gk Q124&
St S XR 14 N0 o S 8RS A o] wEe ForishaL WUl TH AL (1R B AE)
HAATE Sl Wl A 3Fo] HAte] Fv], B S o2 AFHSS(HY-202200000001801)
o] 5 w2 ol M) &8 TFsdo] & Ao U
ettt 2del e E6kal, oA XR VEs 8% ul
& sl A ke Aol olo] tig Aol W o] mpms
&4 7]9te] wggtslA] etk whbA E Aol A= XR7 1=
HAsE 79, o] AR KA o7 Hes = 9= [1] H. Y. Kim, “A Study on the Interaction of Extended Reality
AU LS Ao AFE AFS AlEst &8 7SSk o through Analysis of Extended Augmented Reality Art,”
S2 FA W8] st YA 2 ~EgRE A Cartoon Animation Research, December 2021, Vol. 64, pp.
S B3 AF el Aduers AAstEE skt i3k & 643-672. https://doi.org/10.3390/app12031241
http://dx.doi.org/10.9728/dcs.2022.23.9.1757 1764



[2] E. A. Railean, N. S. Valeyeva and R. V. Kupriyanov,
“Psychological Pedagogy for Extended Reality in STEMx
Education,” In 2020 IEEE International Conference on
Teaching, Assessment, and Learning for Engineering
(TALE), Online, pp. 976-979, 2020.
10.1109/TALE48869.2020.9368367.

T. H. Lim, J. H. Ryu and Y. S. Jeong, “The Effects of
Emotional Interaction by Avatar on Presence and Interest

December

Development in the Metaverse Learning Environment,”
The Korea Educational Review, Vol. 28, No. 1, pp.
167-189, March 2022. https://doi.org/10.29318/KER.28.1.7
F. Palmas and G. Klinker, "Defining Extended Reality
Training: A Long-Term Definition for All Industries," 2020
IEEE 20th International Conference on Advanced Learning
Technologies (ICALT), 2020, pp. 322-324, doi:
10.1109/ICALT49669.2020.00103.
[5]1 K. Y. Shin, H. J. Choi and S. J. Park, “Developing a Digital
Twin and Extended Reality based Future Integrated Combat

(4]

Training Platform under 5G,” Journal of Digital Contents
Society, Vol. 22, No. 4, pp. 727-735. Apr 2021.
https://doi.org/10.9728/dcs.2021.22.4.727
[6] K. Y. Shin and S. H. Lee, “Developing an XR based
Hyper-realistic Counter-Terrorism, Education, Training,
and Evaluation System,” Korea Information Assurance
Society, Vol. 20, No. 5, pp. 65-74.
https://doi.org/10.33778/kcsa.2020.20.5.065
H. K. Cho, “A Study on the Use of Immersive Media
Based Extended
Reality(XR)Technology in Digital Transformation Era,”

Contents Design on
Journal of the Korean Society of Design Culture, Vol. 26,
No. 4, pp. 497-507. December 2020.
http://dx.doi.org/10.18208/ksdc.
J. C. Jeon and S. K. Jung, “Exploring the educational
applicability of Metaverse-based platforms,” Korea
Association of Information Education, pp. 361-368, 2021.
K. Yang, X. Zhou and I. Radu, “XR-ed framework:
Designing  instruction-driven and  Learner-centered
extended reality systems for education,” arXiv preprint
arXiv:2010.13779, pp.1-21, Oct 2020.
https://doi.org/10.1145/1122445.1122456.
[10] C. Nam and J. Kim, “Analysis on Instruction Design and
Learning Motivation for Pre-Service Teachers’ Cospace
Journal of The Korean Association of
Information Education, Vol. 22, No. 4, pp. 501-508.
2018http://dx.doi.org/10.14352/jkaie.2018.22.4.501

[11] H. J. Han, “Development of a Design Model for Virtual

Education,”

Reality Based Educational Simulation,” Ph.D Dissertation,
Seoul National University, Seoul, Aug 2019.

1765

o

THI
il
[

HAE fIgh oM XRHEE &

El
Ho

[12] X. D. Li & H. H. Cao, “Research on VR-supported flipped
classroom based on blended learning—a case study in
“learning English through news, ” International Journal of
Information and Education Technology, Vol. 10, No. 2,
February 2020. doi: 10.18178/ijiet.2020.10.2.1347.

[13] Y. KIM and Y.H. Nam, “Analysis of User Experiences to

the

Exhibition Appreciation Class through Metaverse platform:

Improve Elementary Learner’s Interactivity in
Focusing on Zepeto,” Journal of Korea Multimedia
Society, Vol. 25, No. 3, pp. 476-492. March 2022.
https://doi.org/10.9717/kmms.2022.25.3.476.

[14] S. Park and Y. J. Kang, “A Study on the intentions of early
users of metaverse platforms using the Technology
Acceptance Model," Journal of Digital Convergence, Vol.
19. No. 10, pp. 275-285, 2021.
https://doi.org/10.14400/JDC.2021.19.10.275

[15] J. Lee and S. H. Chang, “Emergency Situation Safety
Education Training VR Content Model Design,” Journal of
Digital Contents Society, Vol. 22, No. 1, pp. 41-49, 2021,

10.9728/dcs.2021.22.1.41.

[16] C.Y. Kim, Software technology evaluation standard

application guide, Ministry of Science and ICT, National

IT Industry Agency. Jincheon,

Chungcheongbuk-do. NIPA-09-X00002-01. pp. 50, 2019.

Promotion

http://www.dcs.or.kr



=2%|(J. DCS) Vol. 23, No. 9, pp.

2|M# (Seohyun Choi)

2017 : g n Joju s g
2019 : FeFrheln w8k A

2021 ~4

1757-1766, Sep. 2022

A

Al grgFdista et wsF st WAl A
)@ EoF ¢ FA dlZE (Problem-solving), A4t A9 (Productive failure), ©]2d(E-learning), 7€ 714k
0|%% (Jooyoung Lee)
20039 @ FE AU vlolE R AL
2006d : o)At w3 AR R

¥ HoF ¢ w4 7 (Instructional Design), SWil<,

&3] (Yoonhee Shin)

2 20159 FFoisha w g T A4}
20184 FFuisha w g T vhA}

2019 ~2021d: o e wetn S o) e =y aa)
2021~ & Al Bekveta A o)et w8 st

A RoF ¢ o] #1 g (E-learning), 7 FFE 7INF =<5

http://dx.doi.org/10.9728/dcs.2022.23.9.1757

A gl ojdhd w&E st ApatAy

38 Al (Computational Thinking), Al
(CSCL), 24~ A(Instructional Design), SWil$ 5

1766

A (CSCL)



	XR 교육 콘텐츠 설계를 위한 수업에서의 XR 적용 및 효과
	요약
	Abstract
	Ⅰ. 서론
	Ⅱ. 이론적 배경
	Ⅲ. 연구방법
	Ⅳ. 연구결과
	Ⅴ. 결론
	참고문헌


