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The study aimed to enhance the ability of prospective teachers to create educational content using a metaverse platform. An
educational program was conducted in which participants designed and developed educational content directly on the metaverse
platform. The program consisted of 20 sessions and covered topics such as the current state of fourth industrial technology,
metaverse uses, metaverse content experience, 360° video production, metaverse technology-based class operation strategy, and
metaverse content planning and development. The program was implemented with 16 prospective teachers from S University
College of Education. The teachers’ ability to create metaverse-based educational content improved, with most learners responding

positively to the program.
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Table 1. Definitions of Metaverse

The convergence of virtually-enhanced physical

ASF [15] reality and physically persistent virtual space

A system of numerous, inter-connected virtual
Frey et al. | and typically user—generated worlds (or

[16] Meta—worlds) all accessible through a
single—user interface.

An immersibe 3D and virtual space that enables

Hlmaizeus] interaction among users, irrespective of place or
etal. [17] |..
time.
The world of a digital environment that
Kim [18] |transcends the physical earth of reality or
expands the capabilities of earth space
Ko et al. A 3D-based lvirtlual world where daily activities
[20] and economic Ilfe are conducted through an
avatar representing the real me.
Another world where virtual and reality interact as
Lee et al. | an advanced concept than virtual reality and

[21] social, economic, and cultural activities take
place in it to create value.
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Table 2. Educational research used Metaverse
Area Educational Possibilities or Effects | Reference
Eguaor:”[ei(r)n high interest and satisfaction L|rT[12e9t]aI.
improve convergence reasoning
Art competency
Education | enhance the self—directed learning Lee [30]
ability
various interaction
Korean enhance the learner's engagement Lee &
Education and motivation Jeong
promote emotional bond between [31]
teacher and learner
improve interest and immersion
reduce the mathematical
Mathematic disapproval anxiety Park [10];
Al increase self—directedness Cheong &
Education promote communication Lee [32]
enhance metacognitive thinking by
using avatar
) improve the digital literacy and
Egsggign increase english learning experience Be?agt]al.
promote interest and immersion
provide diverse and realistic
Elemen’.[ary .Iearlrnng mg’[erlals . Cho [34]
Education provide immersive learning
experiences
useful for online education
General
Philosoph complement and enhance Yoon &
PNY 1interactions between instructors and | Yee [35]
Education
learners, and among learners
significant increases in areas of
STEAM interest, empathy, communication, | Jeon et al.
Education usefulness, self-concept, [36]
self—efficacy, and career selection
improve collaboration and
SW communication skills Son et al.
Education enhance creativity and critical [37]
thinking
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Conduct a literature review and case studies
to set the goals of the program

STEP 1

Design the program by conducting FGI
with 4 experts

Develop program contents, instructional materials,
and evaluation tools

STEP 3

Implement the 20-hour program
for 16 preservice teachers

STEP 4

Evaluate the program
and analyze the effectiveness

STEP 5
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Fig. 1. Research procedure
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Table 3. Experts information

Person Status Career|Degree Major Resg?c;(;h
. Creativity,
A | SUNV oy | ppp, | French Future
Professor education )
education
S Univ Math Al,
B Professor 7 Ph.D. education | Metaverse
S Univ . . SW,
C Professor 12 Ph.D. |Engineering Metaverse
D G C.ompany 10 | PhD. Educational ISD, VR
Director technology
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Table 4. A program to enhance the ability of pre-service
teachers to create Metaverse-based educational
contents

[

Rzt oAzt 245

1

Les

Topic Content
son

Recent 4th industrial | Concepts and content of
technology status VR/AR/MR
2 L . Experience content created in VR
— Utilization of virtual -
Guidance on how to use software

lit
3 |reality to create VR content
Experience
4 Metaverse content Create virtual space using VR
and utilization of content creation software
sharing
) Video recording using a
5 Understqndmg 360 360—degree camera
| dearee video Opening 360-degree video and
6 | production pening egree video a
create content using it
7 | Curriculum Content | Planning on how to produce
— | Planning Using content utilizing the Metaverse for
8 Metaverse each group
9 ) ) Create 3D objects using 3D Paint
3D object desion 1= oo VR co:ﬂ nt 'thgth
10 | strategy eate entwi ©
software
t'\githanvslrjgy—base d Experience how to interact with
11 users in VR content creation
class manage
software
strategy
12 Metaverse content Introducing how to make and use
experience a simple HMD
Presentation of
13 curriculum content | Presentation of content plan by

planning using
Metaverse

each group

14 Planning and
15 | development of
16 | subject content

Development of subject content
utilizing the Metaverse by each

17 | utilizing the group
18 | Metaverse
19 Demonstration and presentation

——— Final presentation
and sharing of
achievements

of subject content using the
Metaverse developed by each
group
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Table 5. Content developed by pre-service teachers
Subject

Group

1 Classical poetry education using Metaverse

2 World Environment Protector's Journey

Understanding the various perspectives of the literary
‘The Tale of Simcheong’ through the Metaverse

Metraverse Eyes on the Universe: Experience the
History of Telescopes
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Fig. 3. Example image of developed content
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Fig. 4. Example image of quiz of developed content

4-3 o272 M7} A}

D) AP-ANE 9% B A3
HERHZ 7|0 WS-8 SRl AlR; o5 gl igh aabd
B7Fe flete] ZRaSs 9 dluds e ® AR
AR} ALE AL AABISITE AANETE 8132 S[45] 0]
sl eSS _,45} WP Ak B = B Lo
ARt T3S A T Wi, AR V|2 A, 'vEl
H% 248 ) A, e 28 e ZE= AR A
', el 28 = &, e 28 ) 3P 5
}Zl Fool tigk & 287 EFo R PAEAem, Likert 57

s Sgsigich

APARS A A= 63 2k AR AR Hete
2.61(SD=54) = ek om 7} gefol me ARl ZAke] A

http://www.dcs.or.kr



C|X|™ 2El X &5|=&X|(J. DCS) Vol. 24, No. 8, pp. 1705-1716, Aug. 2023

4(M=2.02, SD=.84), HlEpH~ & ¢ =FJM=2.20,
SD=.75), el 2 &8 79 H7HM=2.00, SD=.62)%} &
o] FRIF AT} AR AL Axh= Hafo] 2.67¢4 4.58 Alo]
2 Yebdth AR kel e 3.76(SD=.67) 2 Yo
] 7} g el whE AR AARe] A= 7] A%(M=4.01,
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MR FR ¥, UEES 248 9
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Table 8. Satisfaction assessment result
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B~ 28 7 $9(M=3.52, SD=.80), HEH =~ &8 5 Questions M | SD | a
9 J7HM=3.55, SD=.88)9} 7ro] ol HE ofdo|A I'am satisfied with this program 3.42 | 1.38
Bt H57} 37K 02 e, 55 vieh2s g 42 | would ke fo recommend iis 333 | 1.23
A AAS} mEM A -8 79 H7F o] ARIARE FARe The goals of this program are
ito] 1555 Aol7k Uwl 7bg & Fow /M AR aporopriate 3671150
T AT The lecture content of this program is 383 | 111
olel3 Bire] Z7Pt BAMOZ felu]gA BIsts] 9] appropriate N
o] mIRS EA A updol 93 HEe] AR The level of instruction in this program 358 | 124
. . - - is adequate ’ ’
(Wilcoxon signed-rank test)E A5} o0 1 Ayl= % 9 f 0.95
= _ Instructor level for this program is
73 2 B BA A, mE QoA $2880] 005 agoiae pros 3.75 | 1.36
o (O)e) Pt 2] EAA o O o] g ) .
ke g vheht flE 0.05004 E A 0.2 ejatthaL Through this program, the ability to
sk = o develop metaverse educational 4.08 | 1.00
content has improved.
E 6. AM-AIS Al HR 2 EXHA Confidence in developing metaverse
Table 6. Mean and standard deviation of pre/post-test educational content has improved 4.08 | 1.00
a . viati pre/p through this program
Domain Nimiberof [iFentesi Sl siytest Overall 3.72 | 1.22
questions | M SD M SD
Basic knowledge 12 |3.29|0.67 |4.01|0.59 3) v He A
,\DAZ;%Z:;% using 4 |215[0.99(3.70|0.86 e asiel] ot ouue i AS HEs T8 =E
, , H Av= & 99} A
Creation and selection
of class content using 4 2.02|0.84(3.5210.80
the Metaverse E 9. ofH|uP HE Ha}
Magaghin?entrof classes 4 55010753521 0.095 Table 9. Interview result of pre-service teacher
using Metaverse Domain Content Frequency
,\C/llatss evaluation using 4 2.00|0.623.55|0.88 Confirm the educational s
elaverse possibility of Metaverse
Overall 28 2.61(0.54|3.76|0.67 Effectiveness Enhance the interest and 5
of Metaverse |immersion in Metaverse
B 7. Y22 25549 AN AN} experience Useful for motivation 1
Table 7. Wilcoxon rank result Helpful for conceptual ’
Domain Statistic o understanding of Metayerse
) Effectiveness | Improve the collaborative task >
Basic knowledge 1.00 | 0.013~* of Metaverse | performance ability
Designing using Metaverse 0.00 0.009% educational Promote creapve thllnkmg and 5
content problem—solving skills
Creation and selection of class content 0.00 | 0.009+ design and Explore the way to utilize ]
using the Metaverse : : development | Metaverse in school
) Add the educational cases used
Management of classes using Metaverse 0.00 | 0.009* Improvement | Metaverse about the subject ’
Class evaluation using Metaverse 0.00 | 0.009* of educational | matter
programs Experience and use other ’
Overall 1 0.004+ Metaverse platforms
*p<0.05
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