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[Abstract]

Although online learning is established as one of the major methods, it still has a problem in that learners’ participation is
limited. To deal with this, the possibility of using the metaverse is being explored. This study was to comprehensively examine
the perceptions and needs of elementary school teachers about using the metaverse in the online environment. The responses of
104 teachers were analyzed using statistical techniques including frequency analysis, corresponding sample t-test, multiple linear
regression, semantic differential meaning scale and the borich’s needs analysis and so on. The major results showed that they have
limited experience with using the metaverse in the online environment. The class using the metaverse was positively perceived in
terms of effectiveness, interest, and participation, but it was confirmed that there was a risk of distraction. It is necessary to

prioritize selection of appropriate learning content, judgment for the suitability of the platform, design the tasks and activities.
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Table 1. Metaverse types according to virtual world

theory[18]
Type Meaning
Standalone A world with a point of view independent of the
Type actual world
Frame Type Playing goes beyond the creation and experience

of the textual rerference world

Experiencing various textual actual world based

Borderline Type on the actual world

Replacing the experience and activities of the
actual World
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Type
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Table 2. Metaverse platform types according to

purpose[16]
Type Purpose Example

Game-based Game Minecraft, Roblox

Metaverse
Social-based )

Metaverse Interaction Zeppeto, Altspace

Industrial-based Educa.tlon, Tralmng, Foretell Reality, Virbela
Metaverse Simulation
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Table 3. Major characteristics of research participants
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Category N(%)
Gender Male 31(29.8)
Female 73(70.2)
Bachelor’s degree 50(48.1)
Educationa Master in progress 20(19.2)
I Master’s degree 30(28.8)
status Doctor in progress 3(2.9)
Doctor’s degree 1(1.0)
Seoul 33(31.7)
Busan 8(7.7)
Incheon 6(5.8)
Gwangiju 1(1.0)
Daejeon 1(1.0)
School Ulsan 1(1.0)
Location Sejong 2(1.9)
Gyeonggi—do 38(36.5)
Gangwon—do 1(1.0)
Chungcheong—do 3(2.9)
Jeolla—do 3(2.9)
Gyeongsang—do 7(6.7)
Total 104(100.0)
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Table 4. Components of survey items
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Level of Conceptual Characteristics of
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Core Competencies(9)
Percention of Differences in Perception between
the EdEcationaI Content Utilization Classes and
Metaverse Utilization Education in 74
Use of ; )
Metaverse Online Environment(12)
Subjective Perception of Content
Utilization Classes and Metaverse
Utilization Education in Online
Environment(48)
Factors to
Concern about Consideration factors Affecting the
the Educational Effectiveness of the Use of
Use of Metaverse in Education(11) 18
Metaverse in an Factors to Consider for Class
Online Design(7)
Environment
Needs Analysis
for Education
Using Importance(14) o8
Metaverse in an Performance(14)
Online
Environment
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Table 5. Example of a questionnaire using semantic
differential meaning scale
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S{(RCL-PCL)} X RCL
n

Needs =

RCL : The important of scale
PCL : The performance of scale
RCL : The average of importance

n : The number of respondents

18 1, Borich(1980)2] 7= £4
Fig. 1. Needs analysis model of Borich(1980)
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Table 6. The most important conceptual characteristic of

=5 7|.||_47H EM

metaverse
Category N(%)
Virtual world as an extension of reality 42(40.4)
Interactive activities in an online environment 44(42.3)
Vicarious experience through avatars 11(10.6)
Convergence of various virtual technologies 4(3.9)
3D virtual environment centered on play 3 (2.9)
Total 104(100.0)
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Table 7. Level of understanding about metaverse

Category M SD

Concept of Metaverse 3.48 0.76

Major Characteristics of Metaverse 3.47 0.77
Metaverse Environmnet 3.40 0.78

Types of Metaverse Platforms 3.29 0.91

How to Operate and Use Metaverse Platforms 3.03 1.00
Educational Application of Metaverse 2.92 0.98
Positive Effects of Metaverse 3.25 1.00
Negative Effects of Metaverse 3.13 0.93
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Table 8. The level of consent for the educational use of
metaverse in an online environment

Category N(%)
Strongly Agree 12(11.5)
Agree 45(43.3)
Neutral 29(27.9)
Disagree 12(11.5)
Strongly Disagree 6 (5.8)
Total 104(100.0)
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Table 9. The degree to which the educational use of
metaverse in online environment is beneficial to

the core competencies of elementary school

Category M SD
Self-Management 3.02 1.01
Knowledge and Information Processing 3.62 0.90
Creative Thinking 3.91 0.87
Problem—Solving 3.71 0.91

Critical Thinking 2.95 0.98

Aesthetic Sensibility 3.59 0.91
Communication 3.74 1.02
Community 3.26 1.04
Convergence 3.80 0.87
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E 10, 22kl 20| HERA B Soint 2R B
“eloll het 214 ol

1389

Table 10. Differences in perception between class using
content and class using metaverse in online
environment

Paired
Category Differences t df p-value
M SD

Usefulness .077 1.002 .783 103 .435

Effectiveness 231 1.125 2.091 103 .039*

Conformity .087 1.142 773 103 441
Interest .644 1.314 5.000 | 103 | .000%***
Participation .538 1.393 3.942 | 103 | .000***
Sense of | 567 | 1.313 | 4.407 | 103 | .000%xx

Reality

#p<.05, **p<.01, ***p<.001

E 11, oo|HENTE 233 22f¢l hFoilM HEM A 28
Ws FE=x & o] Y ¢4 xjo|

Table 11. Differences in subjective perception of class
using content and class using metaverse in an
online environment using semantic differential
meaning scale

Paired
Adjective pair Difference t df | p-value
M SD

good—bad -.06 | 1.54 | -.38 | 103 .704

happy—sad -25 | 1.54 | -1.66 | 103 .100
social—dry -.69 | 1.86 | =3.79 | 103 | .000%***
difficult-easy -95 | 1.71 | -5.68 | 103 | .000***
teacher ceniored™ | 406 | 1.88 | 5.74 | 103 | 000
immersive-not ~81 | 1.76 | -4.67 | 103 | .000%++

immersive

customized—universal | —=1.13 | 1.65 | —=6.99 | 103 | .000%*x~*
human-inhuman —-.78 | 1.43 | -5.56 | 103 | .000**=*
active—passive =115 | 1.77 | —6.66 | 103 | .000***
two way—one way —-1.22 | 2.08 | =5.99 | 103 | .000**=*
colaoratve™ | —1.02 | 2.01 | -5.16 | 103 | 000
comiortanle 44 | 164 | 2.76 | 103 | .007%+
stable-unstable .61 1.86 | 3.33 | 103 | .001*=
familiar—awkward .96 1.80 | 5.45 | 103 | .000%%*=*

not tired—tired 44 1.77 | 2.55 | 103 .012*
practical-theoretical -.61 1.77 | =8.49 | 103 | .001=*=*
hard-soft .68 1.74 | 4.01 103 | .000% =
dynamic—static -1.31 | 1.96 | =6.80 | 103 | .000**=*
complex—simple =117 | 1.84 | =6.52 | 103 | .000**=*
passionate—calm =115 | 1.69 | =6.97 | 103 | .000**=*
kinetic—stationary -1.21 | 2.14 | =5.78 | 103 | .000***
sensuous-rational -.93 | 1.77 | -5.38 | 103 | .000**x*
free—controlled -.94 | 1.90 | -5.05 | 103 | .000**x*
safe-troubled 1.06 | 2.05 | 5.26 | 103 | .000**=*

*p<.05, ¥*p<.01, ***p<.001
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Fig. 2. Profile chart on the differences in perception
between class using content and class using

metaverse in an online environment
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Table 12. Appropriate starting point for class using
metaverse in an online environment : Grade
Category N(%)
1st grade of elementary school 2(1.3)
2nd grade of elementary school 2(1.3)
3rd grade of elementary school 16(10.7)
4th grade of elementary school 28(18.8)
5th grade of elementary school 51(34.3)
6th grade of elementary school 35(23.5)
Elementary school is not Appropriate 15(10.1)
Total 149(100.0)
* Multiple responses possible
 13. % F°._| E_%OHH HEH AL WA g0 MEdt

Table 13. Teaching and learning methods suitable for the
educational use of metaverse in an online
environment

Category N(%)
Lecture 7(3.6)
Presentation 17(8.6)
Discussion 45(22.8)
Hands—on activity or Simulation 9(35.0)
Problem or project based learning 59(30.0)
Total 197(100.0)

* Multiple responses possible

E 14, 22l 2tHolM HER{AS] WX 28 Al XMl 24

Table 14. Hindrance of the educational use of metaverse
in an online environment
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Table 16. Results of multiple linear regression analysis on
factors affecting the effectiveness of education

using metaverse in an online environment

0!

o|xl=

Category N(%) Standa
Less Class Concentration or Distraction 54(21.0) rdized Multi—colline
Misuse : Possibility of using other than learning 55(21.4) Coeffici p— arity
- x Category ents t
Less Learning Time due to Technology 38(14.8) value
Maladjustment ' Toler
- - Beta VIF
Negative Preoccupation 12(4.7) ance
Difficulty in controlling Learners in Metaverse 54(21.0) (Constant) - 2.086 .040 - -
due to high degree of freedom ’
N T T a7 Conceptual
etwork Environmental Factors 44(17. Knowledge and 000 *
Total 257(100.0) Operational Skils | 27 | 4810 | 7 363 | 2.7%6
* Multiple responses possible of Metaverse
Will and Attitude 179 1.362 176 281 | 3.559
T 15. 22191 FAAM MERH AL NS &2 A| 28] AlE ’ it
tol sHzollA MEMH AL WS | s At Learner’s Positive 016 126 900 307 | 300
Table 15. Factors to concern about the educational use Perception
of metaverse in an online lenvironment Telachers Digital 098 713 478 058 | 3871
Category N(%) Literacey Level
A Light Relationship 21(8.5) LLe,fmer S Eﬁ'g”"’l" 105 | .842 | .402 | .310 | 3.223
Personal Information Leakage 21(8.5) lteracey Leve
The Possibility of Exposure to Various Crimes 39(15.9) Activity Design .332 2484 | 015+ | 273 | 3.669
Hindering the Establishment of Self-Identity 31(12.6) Learning Support 155 1.340 184 .366 | 2.734
Stimulating Consumer Sentiment such as 42(17.1) Variety of
Decorating Avatars ) Metaverse .106 1.235 .220 .662 | 1.510
Real-World Maladjustment 32(13.0) Available
Making Learners who onlIy like games 53(21.6) BU|l|d|ng an 185 1,465 146 307 | 3256
A Loss of Guilty 7(2.9) Environment
Total 246(100.0) Preparing Tools .019 154 .878 .328 | 3.046

* Multiple responses possible
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#p<.05, *p<.01, ***p<.001
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Table 17. Needs analysis for education using metaverse in an online environment: Borich’'s needs analysis

Importance Performance Means Borich
Variables M D M SD differenc t Needs’ Priority
e Value
Understanding Metaverse Concepts 3.82 0.84 3.36 0.93 0.46 4.558** 1.76 14
Platform Utilization Capabilities 410 0.74 3.18 1.07 0.91 7.663*** 3.74 5
Platform Suitability 4.21 0.83 3.07 1.06 1.14 9.061 **x* 4.82 2
Selection of Learning Content 4.26 0.73 3.12 0.99 1.14 9.707xxx 4.87 1
Facilitating Learner Engagement 413 0.77 3.29 0.93 0.85 7.755% % 3.50 8
Task Design 415 0.78 3.13 0.98 1.03 8.726%** 4.27 3
Designing Learning Activities 4.23 0.76 3.22 1.00 1.01 8.678*x* 4.27 4
Designing Virtual Learning Space 3.84 0.81 3.18 0.96 0.65 5.461 % x* 2.51 12
Designing for facilitating Interaction 4.19 0.72 3.32 0.97 0.88 7.842% %% 3.67 6
Activity Assessment 3.82 0.90 3.13 0.92 0.68 5.759%** 2.61 11
Learner Control 3.75 0.92 3.24 0.99 0.51 4.223%x* 1.91 13
Technical Support 4.16 0.71 3.31 1.04 0.86 7.212% %% 3.56 7
Sharing Experiences among Teachers 418 0.68 3.40 1.10 0.78 6.948*x 3.26 10
Reflection on Class 417 0.77 3.38 1.03 0.79 6.506% ** 3.29 9
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