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[Abstract]

With the ongoing digital transformation in education, the need for metaverse-based learning is increasing. However, teachers'
intentions to adopt this technology vary depending on individual and contextual factors. This study investigated the factors
influencing secondary school teachers’ intentions to adopt metaverse-based education and examined the moderating effects of
school level (middle vs. high school), teaching experience, and subject area (humanities, science, arts, and physical education). A
model integrating the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance and Use of Technology
(UTAUT) was developed and tested using multi-group structural equation modeling (SEM) based on data collected from 208
middle and high school teachers nationwide. The results indicated that perceived educational usefulness and ease of use directly
influenced adoption intentions, with social influence partially mediating these relationships. Moreover, significant differences were
observed based on school level, teaching experience, and subject area. This study offers empirical evidence to support tailored
strategies and policy recommendations for the effective implementation of metaverse-based education.
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Table 1. Previous studies examining the relationships of
perceived usefulness and perceived ease of use with

acceptance intention
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Table 2. Previous studies examining the indirect (mediating)
effects of social influence (subjective norms) and
facilitating conditions on acceptance intention

Verified
Relationship

Corresponding

HiEeiE| Papers

Domain | Participants

Facilitating
conditions —
Perceived ease
of use —
Acceptance
intention

Al-based
education

Elementary

teachers UTAUT

(18]

Facilitating
conditions —
UTAUT Perceived ease (2]

of use —
Acceptance

intention

Al-based
education

Elementary
teachers

(Perceived
usefulness,
Perceived ease
of use) —
Social
influence
(Subjective
norms) —
Acceptance
intention

MOOC
utilization

Elementary

teachers UTAUT

[19]

Individual
innovativeness
— Social
influence
(Subjective
norms) —
Acceptance
intention

Smart
media
utilization

Special
education
teachers

UTAUT [20]

E3. D3Z, 28, 3113 S TUHOIS AT YT

e Conesponding Table 3. Previous studies examining moderating effects of
) - ifi i . .
Domain Participants | Model Relationship Papers age, teaching experience, and school level
. . . Verified Corresponding
uPSeeffcuel;]veesds Domain | Participants | Model Selenerelife .
Smartphone Smartphone TAM - [13] Subject
Users ) taught
Acceptance Al-based Middle (Moderator)
intention Customized school UTAUT - [21]
Foreign High school Perfce|ived Education teachers Acceptance
Language and TAM use iness [14] intention
Mobile university Teaching
Learning students A?riiﬁi?;rfe Elemﬁgtary experience
Al-based a d TAM (Moderator) [22]
Perceived Education secohn alw -
VR Digital Pre-service | VR— easeﬁf use [15] t:gcr?grs Agctepttgnce
Education teachers | TAM intention
Ac_:oeptz_ance Factors
intention infl .
) Elementary Influencing
Elementary Perceived Metaverse Middle &‘ UTAUT acceptance
Smart and ease of use —based High S h AN ’ intention [23]
Device secondary | TAM — [16] Education | "9 r? 00 differ by
Usage school Acceptance teachers school level
teachers intention (Moderator)
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Table 4. The demographic characteristic of data

Variable Variable n %
Gender Male 58 |27.9
Female 150 | 721
Less than 5 years 96 |46.2
Teaching 5 years-less than 10 years 69 |33.2
Experience |10 years-less than 15 years 20 | 9.6
More than 15 years 23 | 3.4
School Middle School 163 | 78.4
Level High School 45 | 7.7
Korean 54 |21.6
English 51 |26.0
Mathematics 48 |24.5
giijcehci?g <S§§$?;|Stﬁfi'$y Ethics) 14|23
e oo 2 | 07
Arts (Music, Art, Physical Education) 12.5
Others 2.9
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Table 5. Number of items and cronbach’s a by variable

F-EAEZH(Bootstrapping) & ©]&3F & a3 &
3 g &ahe] #A AR, WA f§-84 - A 9
— 78 9% F=2(B=0.18, p=0.004, 95% CI [0.06, 0.29])
of ARg-2] golid — AHEA dF - 8 o H=(B=0.11,
p=0.001, 95% CI [0.04, 0.18 )= AZ]TFZF el '0'e] X&F
A o} v ETt FAF 0= o]kt

W, WSA 584 - 31 21 - 8 9% FEER
=0.03, p=0.083, 95% CI [-0.01, 0.08])<} AF&-2] 8-o]A
— ZE71 21 - 8 9% HZE(B=0.08, p=0.149, 95% CI

. Number | Cronbach’s [-0.03, 0.19D)+= AlZ] 71 '0'e] EgtE o] wizl a7}
Key Variable | Author(s)
of items a 9)EA] && Aoz eI
Demographic 9 B _ ks 2 A A uiwss A A)s)| A gake =
Characteristes ok 8 olime] ARl frelulet R Eake ek
Educational Davis (1989), Kim = o = q P
enaons 7 0.896 | (5001). Ju (2018) o, 23 242 Ford I avE kA Xl
- = = [e] 2~ S
£ " 7 0.992 Davis (1989), Shin O]-‘:— A]’szl Y%]: 1 ]E}‘ﬂ}\ 3:]—'9‘ J—ﬂ“':'v_A ‘T”g‘ QE ?%}\éoﬂ
ase of Use ' (2013), Ju (2018) o] ou] Q= il ks FaEkar 9SS AlARSH.
Social Venkatesh et al. (2012), e A AR ] Aeln= ¢2(334) = 881.8,
4 0.873 Choi (2023), Park (2018),
Influence Chel 2oaa). Park (2018) p < .001, TLI = .886, CFI = .892, RMSEA = .089% U}€}
Facilitating Venkatesh et al. (2012), Wtk 2ubg o & TLI9 CFI= .90 o4}, RMSEAL= .08 ©]
Conditions 4 0.890 Egg ((g(o)gzv,)) Lee (2023), o w Fgk By A= IR 24], E A=
Venkatesh et al. (2012), —
Afcteptt?‘”ce 5 0.880 |Shin (2013), Lee (2023), 6.7t 45 21
ntention Ju (2018) Table 6. Results of hypothesis testing via path analysis
Total Items 36 ) Standardized
Hypothesized path estimate (8) S.E. t p
4-2 A2 BMaly (=3 Educational
A ES Hi1-1 | Usefulness — 0.41 0.087 | 4.72 | <0.001
Social Influence
73—‘?‘— %@1% @‘7]‘}\3 7\5!% éjl}-l“____ﬁ_6jl]— Z:‘_]_—E}L Xiy % Ease of Use —
o = o o 6.6 H1=2 | oo il 0.59 0.077 | 7.66 | <0.001
AT} v ol v ks AT RH WS §-84 ocial Influence
= ARE|A °§§}([3=O.41, t=4.72, p<0.00D) &3 AR Educational
=0.19, t=2.75, p=0.006)°1] §-2m]3t A(+)2] A3 A, H1-3 g;ffﬁgfﬁgsﬁ 0.19 0.070| 2.75 | 0.006
H1-19} H1-32 55 AL ARE-2] 804 A ALF] Conditions
A dsKB=0.59, t=7.66, p<0.001)7} =7 ZA(p=0.83, Ease of Use —
t=13.38, p<0.00D)ell 22t Frefulgt g(+)9] J&FS v A, H1-4 Eiiimg;g 0.83 0.062 ) 13.38 | <0.001
H1-29} H1-4% =45 c), o
i} t
o, SYPNFTL F4ES0 g olwd] vHE Usefulness —
4 Ao AZe A% whA £8A(E=0.63, t=10.50, H2=1 | Acceptamee 0.63  |0.06010.59 | <0.001
Intenti
p<0.001)7} AHg-2] §0]/3(8=0.30, t=4. 08 p<0.001)& % renton
Q. = o s =) 35 Ease of Use —
& el T frefuld A+ )e] dFE et webA H2-2 | Acceptance 0.30 0.073| 4.08 | <0.001
H2-13} H2-2 9A] -nggoqr/]_ Intention
upz|eko 2 /|47t FE G v FES A% Social Influence
Ax} A} A oJgre. =g oo g-olu|sl H(+)e] 9GS H3-1 ;t;cti(z)enptanoe 0.1 0.045| 2.39 | 0.017
" Ho1K(B=0.11, t=2.39, p=0.017), &7 AL Foln|sk —
it
FFE vHA FIrHE=-0.09, t=-1.64, p=0.102). °]°] sy | Conditions — oo |oosslteal 0100
w2k H3-1& A= o) H3-2% 71210k peceptance ‘ ' B
AZHo R F 879 7 FolA H3-2&5 ALsk 770

(H1-1, H1-2, H1-3, H1-4, H2-1, H2-2, H3-1)7} A&
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Model Fit: x>=881.8(df=334, p<0.001), TLI=0.886, CFI=0.892,
RMSEA=0.089
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Table 7. Moderating effects by subject group

Hypothesized . Critical
ety Comparison | B (Group1) | B(Group?2) Ratio
Ease of Use = Humanities—
Facilitating ) 0.839 0.535 2.580""
" Science
Conditions
Educational
Usefulness — Science— .
Acceptance Arts & P.E. 0.511 1.065 2.223
Intention
Ease of Use — Science—
Acceptgnce Arts & P.E. 0.423 -0.714 3.510
Intention
Ease of Use = Humanities—
Acceptgnce Arts & P E. 0.388 -0.714 3.451
Intention
Facilitating
Conditions — Science— i
Acceptance Arts & P.E. 0.130 0.498 2.662
Intention
Facilitating
Conditions — | Humanities— .
Acceptance Arts & P.E. 0.181 0.498 2.849
Intention

"p<0.05 (C.R.>|+1.96])

2) Ao HhE 2B 5} 24
17 7% 54 olakn=96)% 64 oliHn=112)8) 252
e LA R RO L RIS R

b}, AR A3k 5 8o] AAE wieh 2,
WA, WA 840l 8 olmel vA: Gaeln wA

79 51 o]a} UeKBE=0.744, p<0.001)°] 61 o] ‘%(13
=0.518, p<0.00)Ec} O & 43S Yeplon, & g

-r‘



SSUAL| HEMHA & WS 2|

Zpol= BAK o2 F-2 ] g tHCR=2.64, p<0.05).

T3 ARR9] folXo] 8 okd X Pl A 5
o]al FeH(B=0.005, p>0.05)S BAZ o2 f-olalA] egtoe.
w69 o] FeH(B=0.486, p<0.001) 3k A(+)<]
QS YRl F Hek 71 2lo] JA] BAlH oz Fon]3)
tHCR=-3.42, p<0.05).

HhH | ARE-] folAo] X F7ld] N G 51 o]
3l FeHB=0.803, p<0.00DF} 6 o] HeHB=0.717,
p<0.001) B5F wf$- 743 J3S ngjon) F 3 1t 2jo]
= EAF R Foax] &THCR=1.50, p>0.05).

ole1dt A= w2 Aol #2(59 o]sh WAFES e}
W2 28 wge] -8 o AT v w5y F-84S )

S Fad 920 st glov], Yo Agel &
olgell ofak AHAR e v Aoz ek w
W, ZA2o] W61 o) IAEE ALge] Goly oAl %
8 ol=E Agel 2ad a9low JANFIL e A
), webd w4 Ao] g WASlAE waA 484
F4lo] WS, Aol Be S A8 Soly ®
sk Aol Waghe & 5 v

¥ 8. Z=ol w2 =™ 51t 2M
Table 8. Moderating effects of teaching experience (less than
5 years vs. more than 6 years)

teaching experience
f Critical
Hypothesized path | |essthan5 | Morethan 6 | Ratio
years (n=96) | years (n=112)
Ease of Use —

e . . 717 1.
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Table 9. Moderating effects of school level (middle vs. high
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School Level
i - - Critical
Hypothesized Path | Middle School | High School | Ratio
(n=163) (n=45)
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