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[Abstract]

In this paper, we propose suggestions for developing a Metaverse platform for educational purpose utilizing a
Delphi study method with experts on Metaverse and digital education. 17 experts participated in the 1st study and
16 took part in the 2nd study, and data was collected via emails from January 5th to 10th for the st study and
from January 12th to 17th for the 2nd study in 2022. Collected data in the st study was analyzed by applying
content analysis. The results for the 1st study indicated that there were 120 sub-factors were derived from 7 main
questions(the necessity of a Metaverse platform for future education, how to use the Metaverse platform for
education to improve the capacities needed for future human resources, problems that may arise during education
using the Metaverse platform, the functions that the Metaverse platform for education should have, the infrastructure
and environment required when using the Metaverse platform for education, how to use the Metaverse effectively
as a learing space, subjects and educational contents that will be effective if conducted on the Metaverse platform
for education). The results for the 2nd study were presented by being ranked with calculated means of sub-factors
for each question. Finally, based on the results, suggestions for building a Metaverse platform for educational

purpose are stated and limitations of the study and possible future study are discussed.
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2.1 Advantages of using metaverse platform for
education
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III. Method

1.1 Research Subject
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IV. Results

1. Results for 1% Delphi Study
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2. Results for 2" Delphi Study
2.1 The necessity of a Metaverse platform for
future education
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2.2 How to use the Metaverse platform for education
to improve the capacities needed for future human

resources
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2.3 Problems that may arise during education
using the metaverse platform
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Table 2. An Analys

is on the Question 1

) 2" Delphi
Category 1t Delphi (factors) -
Mean Ranking
Overcoming the limitations of time and space(overcoming a high population
density in a good school district, reducing carbon emissions by decreasing 456 1
physical movement etc)
Overcoming the limitations of time and space(various virtual experiential 450 2
learning such as foreign historic sites, space, human body etc) '
Overcoming the limitations of time and space(cultural exchange experience 450 2
by connection among students from different countries) '
Enabling students to be creative, autonomous, and proactive in the
. e S 4.37 3
The necessity of a | classroom(by utilizing avatar, gamification etc)
Metaverse platfo.rm Enhancing students’ experience and interaction and stimulating students’ 431 4
for future education | jiention and interest on the class :
Providing proper environment for team(cooperation) activities 4.31 4
Providing safe educational environment(enabling students to participate
. 4.06 5
under Covid-19)
Accumulation of data(monitoring study pattern, review, attendance check, 4.00 6
customized education etc) '
Overcoming fatigues of existing platforms(e.g. Zoom)(utilizing avatar etc) 3.56
Protecting portrait rights of teachers and students 3.50 8
Table 3. An Analysis on the Question 2
. i 2" Delphi
Category 1% Delphi (factors) -
Mean Ranking
Digital contents creation education by utilizing digital tools 4.75 1
Cooperation and problem solving education by utilizing cloud 4.69 2
Education for digital literacy(including digital etiquette, digital citizenship) 4.69 2
Education for communication skills used in metaverse platforms 4.62 3
How to use the Communication and exchange among students from various countries 456 4
Metaverse platform | for global era '
for educi::on to Education for creating and sharing students’ own virtual space 4.44 5
improve the - - - - - -
capacities needed Interactive real-virtual education through high-quality 3D environment 4.38 6
for future human STEAM education for covering diverse subjects and themes 4.38 6
resources Experiential learning by utilizing VR, AR 4.38 6
Discussion and debating education for identifying the problem and for 431 7
problem solving in metaverse platforms ’
Project-based class for problem solving 4.31
Digital identity education by designing avatar 3.75
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2.4 The functions that the Metaverse platform for
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Table 4. An Analysis on the Question 3

. 2" Delphi
Category 1t Delphi (factors) v Rank
ean anking
Possibility of unequal access toward technology due to difference of digital devices 444 1
students have, of stability of network, and of digital literacy '
Possibility of behaving impolitely by regarding metaverse as a game(lack of netiquette, 444 1
one-way communication/ no response etc) '
Possibility of the difference of the quality of education due to teacher’s capacity 431 2
Possibility of becoming a temporary trend due to not setting clear purposes achieved 425 3
by utilizing metaverse '
Difficulty of teacher control over students due to high degree of freedom(students can 425 3
be easily distracted etc) '
Weakening of physical and mental health due to excessive use of digital devices 425 3
Possibility of the differences of owned digital devices and items due to personal 425 3
situation(e.g. financial situation) ’
Difficulty of the immediate response for students’ sudden actions 4.25
Disconnection of the network 419
Risk to trench the portrait rights and copyright 413
Auto searching technology for finding the speaker in metaverse is needed like zoom 412 6
(technology innovation needed) '
Problems When using Spatial, we can use it on the mobile and PC, but have to have devices 406 7
that may with high capacity '
a;lse Surlng Possibility of crime through anonymity of avatar 4.06 7
education
using the When .usin.g ifLAND, we onI){ can use it on the mobile(also, possibility of side effect 4.00 8
metaverse of selling items for decorating avatar)
platform When using Gather town, we can use it on the mobile and PC. However, people under 400 8
18 years old cannot use it and 2D avatar decreases the reality '
Implementing inadequate policy and regulation by failing to predict pros/cons and 3.94 9
trial-and-error in utilization of metaverse '
Over-immersion toward virtual space (escape from the reality, lost of concepts of time, 3.94 9
lost of temperance etc) '
Possibility of cheating for the exams 3.94 9
When using Zepeto, we only can use it on the mobile and have to become a member, 3.94 9
and cannot share videos/lecture contents '
Possibility of the decrease of compatibility due to exclude or limit the use of various 3.94 9
digital tools :
Difficulty of the control for the blind spot not seen on the screen 3.94 9
In terms of cost for utilizing metaverse platforms, the existing platforms are ok, but 388 10
the problem with future metaverse will be the cost. '
Risk of releasing private information 3.88 10
Difficulty to verify the student who is logged in is the real student or not 3.87 11
Difficulty of monitoring students’ degree of engaging in the class 3.87 11
Broad space decreases students’ attention 3.81 12
2ol A Aofst=A] ofRE wh=A| mjofstl BUEY & HolHE A5t FAsk= 7]s0] Basithl 39
St 715(SREY Hoje/ddd &, ofufEet il EQY(M=4.69). A 2= LMS(E5HAAR) 75
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F2QE T)s, TR FEle] B9 Tl B9, 1y
39, H3 39 5), eyt PCE 25 A 7, 19 2.5 The infrastructure and environment required
1 = Ao ©re 20l sho] o] 85|k 851 QFAI0l  when using the Metaverse platform for education
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Table 5. An Analysis on the Question 4

. 2" Delphi
Category 1t Delphi (factors)
Mean Ranking
Function of the fast monitoring the students’ engagement levels (checking students’
participation rates/frequency of speaking, checking whether the student is really in front 4.75 1
of the digital device etc)
Cloud function to cooperate real-time 475 1
Sharing functions (screen sharing, file sharing, link sharing etc) 475 1
Accessible with both mobile and PC 475 1
Platform that is stable enough for many students to use it at the same time 475 1
Function that enables students to upload the homework and teacher to provide feedback 4.69 2
Function of accumulating and analyzing students’ activity data 4.69 2
LMS function 4.63 3
Group discussion function (SNS function etc) 456 4
Function of adding the links and videos to have the feature of gamification 456 4
Function of two-way video chat 456 4
Function of searching the speaker automatically (like zoom) 456 4
Function that expresses students’ facial expressions well without camera 4,56 4
The Function of utilizing digital tools 4,50 5
functions Attendance check function 4.44 6
It\;]:tta\tlzsse Function of managing the class schedules (reminder and alarm functions etc) 4.44 6
platform for | Function of controlling microphone and speaker not to have howling 4.44 6
education Prc?v.iding.various. spaces(classroom, auditorium, seminar room, library, gym etc) to 444 6
should have | facilitate interactions among students
Environn?ent. and funct.ions similar to the real school(attending the class, lecture, 438 7
communication, managing the students etc)
Function that can control students’ video and microphone 4.38 7
Function c?f controlling the screen capture and recording to protect the portrait rights 438 7
and copyright
Function that enables students to create a space in the metaverse 4.31 8
Blackboard function 4.31 8
Experiential learning function by utilizing VR, AR (historic sites, space, under the ocean etc) 4.25 9
Function of connecting with outside platforms 4.25 9
Filtering function for not using improper words in chatting 4.19 10
Function of using both an avatar and a real person 419 10
Function of decorating avatar to express cultural diversity 413 11
Auto translation function 3.94 12
The metaverse that students under 18 years old can become a member in 3.94 12
Function for providing educational contents to prevent over-immersion 3.81 13
gxrlg 717](PC, ADtEE, HjE3] PC 5)2t thefst st 2.6 How to use the metaverse effectively as a
olol(Ell =41, tol, Fjule} )] FH(M=4.94)2} clef  learning space
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Table 6. An Analysis

on the Question 5

) 2" Delphi
Category 1t Delphi (factors) -
Mean Ranking
Digital devices(PC, mobile, tablet PC etc) and various hardware(headset, 494 1
microphone, camera etc) '
Platform that is compatible with diverse digital devices and OS(windows, android, 494 1
The infrastructure i0S etc)
and environment Fast and stable network 4.88 2
required when using | Regular 0S update and immediate fixation when digital devices have problems | 4.75 3
the Metaverse Education for teachers on enhancing teaching ability in metaverse 475 3
platform for
education One device for one person 4.69 4
Education for students on how to use the metaverse and etiquette on metaverse 456 5
Education for parents on understanding metaverse 444 6
Fast and convenient battery recharging system 4.31 7
Table 7. An Analysis on the Question 6
. ) 2" Delphi
Category 1% Delphi (factors) -
Mean Ranking
Designing creative learning spaces (flexible change of learning space depending
on season or subject, immediate reflecting students’ achievements on classroom 4.69 1
design etc)
Students should complete digital ethics education as prerequisite prior to 463 2
education in metaverse '
Making space for utilizing various outside digital tools (Padlet, google slide, card 456 3
news, Kahoot etc) '
Enhancing students’ expectation and satisfaction for the class by playing game
(hide hints for solving the quiz or problem in somewhere in the metaverse etc) 450 4
How to use the L )
. inside and outside of the classroom
metaverse effectively
as a learning space | Due to teacher and students’ free transference, it is possible to have an integrated 450 4
class by subject or have an outside lecturer '
Connecting to job market by showing students’ achievements or portfolios 450 4
Creating characterized spaces such as a counseling room, an auditorium, and 438 5
private area for group discussion or carrying out a project '
Utilizing metaverse as preview and review study 419
Separating studying and rest by creating space for walking and taking a rest 419 6
Experiencing online startup by making an online shopping mall and selling 4,06 7
students’ achievements )
NAP) ) ORI geloly B8 MRoR MAl 3 olemgol b Zad ol Suslth
Stz Zlo] HQsttial ZESIIM=4.63), ASIMZE  (M=4.69). 1 Thgo2 RAPToIAES iRl Tht 3
cloyst 9 ClAlE = RIS, 2 A2fol=, Ttk 8 Ra|, ofulet 2& Fo] A2, ofulet A ofu||
2,718 Sles A0 28 2 e S B0 8 EE ATASI AR W AYs] 58 55t 9
ofgt 59 Awest B LrERITHM=4.56). o . 8(M=4.56)1} 59| Sa} wt, LA AF, HERH
27 Subiocts and educationsl contents that wil pa > 1% 271 GIEHEIA SH 4 9] S2 A v
. ubjects and educational contents at wi e st _
L + ARt w&(M=4.56)9] & d=0] 5&XY Zol2t
effective if conducted on the metaverse platform for
° o oonmy —
education L ojAg Folnt AmRE q et Al =R I
B5E Offeln ERBOIN AWsH agAQ wwp 1% UEE Eo BT R2AE UG et 28
2 39 Zelxol waE 85t BAo] An 2uxse ) EAPI AL e A A Kﬂ&h AP /AR

oA molY, REE
g, o] Ay e

AE 47), ARE 2o S 2

o
3D Z&E AL Aloy] )& & BY 5)(M=450)1 SSLEERS
Q A

A AZE st oiS HEt
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Table 8. An Analysis on the Question 7

. ) 2" Delphi
Category 1% Delphi (factors) -
Mean | Ranking
Art: digital painting, 3D sculpture, visiting online gallery, introducing artworks in the 469 1
textbook, computer graphics etc '
Society and culture(2): exploring foreign culture, experiencing environmental problems, 456 2
election in metaverse school, making school policy in metaverse etc '
English: Speaking study with foreign friends, English play by utilizing avatar, quiz game 456 2
with Al etc '
After reading activity: summarizing the ideas through discussion and sharing the 450 3
opinions, then students express in metaverse by quiz battle and creating a space '
Various experiential programs: world tour, project class with students having similar
age from diverse countries, making ceramic ware, architecture design and building, 450 3
restoring world’s historic sites and relics etc
Society and culture(1): experiencing a situation that is needed for students to be
experienced, then students can plan and carry out related activities to that experience 4.44 4
in real world, after that they share those activities in metaverse(video etc)
Science: Experience the solar system, exploring human body, power plan for my class
(thermometer moving according to quantity of activities), raising digital plants, digital 4.44 4
) twin(using physical engine) etc
Subjects and - — - - —
educational World history: building characterized spaces(architecture, historic person and event, and 444 4
contents that | relics etc) by era, then students can experience those spaces '
will be Ethics: Problem solving in ethical dilemma situation by utilizing role-play 4.44 4
effective if All subjects: summarizing the class contents with mindmap, making digital notebook 438 5
conijhucted website, making infovideo for learned contents etc :
on the
metaverse Financial education with educational cryptocurrency (digital financial education) 4.37
platform for Art: creating artwork, then students can open an exhibition in metaverse 4.31
education Music: Digital concert, digital composition, virtual musical instruments, making my own 431 7
jukebox, understanding notes by making the score etc '
History: inserting images of historic events in metaverse, then students can conduct 425 8
role-play by utilizing avatar in the background ’
National language: Creating a space in the textbook, discussion on the contents in the
textbook in metaverse, play by utilizing avatars, making animation, making digital fairy 4.25 8
tale book etc
Safety education: like room escape game, students can escape by recognizing where 425 8
the exits and the fire extinguishers are and utilizing them '
Vocational education: After the vocational education, students can maximize educational 425 8
effect by editing and making video on that experience '
Indirect experience(role-play): person with disability, minorities, parents, teacher etc 4.25 8
Mathematics: Statistical analysis on avatar’s activities, spatial analysis on avatar’s 413 9
activities, solid figure education by utilizing solid space etc '
Subjects needing physical activities such as Athletic need mixed reality technology by
utilizing avatar or AR glasses (there is a possibility to have difference among students 3.50 10
depending on their (financial) situation)
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