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Integrating the Technology Acceptance Model (TAM) and the
Value-Based Adoption Model (VAM) to Explore Pre-Service Early
Childhood Teachers' Intention to Adopt Al Technology in
Education
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Abstract Al has the potential to enhance the effectiveness of early childhood education by offering
personalized learning experiences, while Al-based educational tools are expected to improve teachers'
work efficiency and contribute to the creation of innovative learning environments. Consequently,
equipping pre-service early childhood teachers with the ability to adopt and effectively utilize Al
technology is considered a crucial task in preparing for future educational environments. The
Technology Acceptance Model (TAM) has been widely used to evaluate the acceptance of information
technology services, but its limitations in predicting adoption intentions have been noted. To address
these limitations, this study proposes an integrated model combining TAM with the Value-Based
Adoption Model (VAM). A survey was conducted among pre-service early childhood teachers, and the
collected data were analyzed using SPSS 27 and SmartPLS 4.0. The analysis revealed that perceived ease
of use had a significant effect on perceived usefulness, and both perceived usefulness and enjoyment
positively influenced Al adoption intention through the mediating effect of perceived value. Conversely,
perceived risk was found to have a negative impact on Al adoption intention. The findings of this study
are expected to deepen understanding of the potential for Al application in early childhood education
and its acceptance, considering the broader implications of Al across various fields.

Key Words : Al; TAM(Technology Acceptance Model); VAM(Value-based Adoption Model); Pre-Service
Early Childhood Teacher; Perceived Value
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[Fig. 1] Research Model
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(Table 1> Demographic Characteristics

Demographic Description N %

Gender Male 26 19.4

Female 108 80.6

<20 17 12.7

20 47 35.1

21 31 231

Age 22 14 10.4

23 6 4.5

24-29 13 9.7

)30 6 4.5

Freshman 5 3.7

. Sophomore 72 53.7
Academic Status -

Junior 1 30.6

Senior 16 1.9

Interested in Al-Based Education 121 90.3

Received Al Education 84 62.7

Have Experienced Using Al Tools 119 88.8
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(Table 2) Consruct reliability and validity

Alpha tho. A %Oer‘rl‘apgﬁ‘ff AVE

PEU 0.846 0.830 0.894 0.680
PU 0.877 0.879 0915 0.730
PE 0.906 0.915 0.930 0.725
PR 0.847 0.856 0.891 0.620
PV 0.900 0.903 0.926 0.714
IN_AIED 0.929 0.931 0.950 0.825

PEU: Perceived Ease of Use, PU: Perceived Usefulness, PE: Perceived
Enjoyment, PR: Perceived Risk, PV: Perceived Value, IN_AIED: Intention
to Adopt AIED

whd B 574 2d oA ZF 4 7ol A&
gotA FEHEEAE B2k WHOeE, Fornell-
Larcker criation, cross-loading analysis, 18]l
HTMT(heterotrait-monotrait ¥&) 5-& &3 7t
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(Table 3) Heterotrait-monotrait ratio for
discriminant validity (HTMT < 0.900)

O] @ ® ® ® ®
PEU®
PU® 0.523
PE® 0.499 | 0.736
PR® 0.250 | 0.379 | 0.278
PV® 0.5629 | 0.823 | 0.696 | 0.414
IN_AIED® 0.502 | 0.753 | 0.679 | 0.463 | 0.884

PEU: Perceived Ease of Use, PU: Perceived Usefulness, PE: Perceived
Enjoyment, PR: Perceived Risk, PV: Perceived Value, IN_AIED:
Intention to Adopt AIED
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[Fig. 2] Result of structural model



OfH] ROtWA] WEE Al 7|& =8 9= HAMZS 95t 7

&8 B(TAM)I 7Hx|7|H+-8 2 H(VAM)2| S8

183

=4 23 7Hd 5(H5) A7E AR Bolidat 7He
6(H6) A2 #-87d°] A58 Al 7les-8 2ol 23
29l FFe Rt 7ML 714E . 7HE 1(HD=

A7ke $8490] AL AL Aow RAH.
el A7kl F4Ro] QL HAE aglogt A7t
5 §-8490] A=A 0475(=5 472, AZHE 242
| A=A 0.230(=3.124)2 A2 43 w3} 9
£ oz gelEg v, A7 SPAL AR
~0.132(:=2.180)2 $()9] AT} Y= Aoz vehgt
o} 31, A7HE s AEAS 0.661(=6.830)2 3
(9] TS A Row BA=

o

5. 28

£ d7e dv] fotuAte] 258 Al 71E 8 9=
£ A3 9 71e 8 AUTAMI 7H] 75t =&
ZA(VAMYE Bt BAstglen, o2 fouet 2
e =ESHT

AR, A7Fe AHE- 8ol8(PEU)O] A2k §-8-9(PU)
o 43 3744 TS vAtke 2o A a7
LA5H9[7,8,19], ol ofH] fotmAREe] frotetke] 4
SAHgo] olgt W5 Al 71&g Hrt f-85HA A4
Fs/d< AlARRtt
A, A2ve {-83PU)H A2k EA=(PE)O] Al
ZHPV)ell 93 A= 8 8Rlos Yepdo
3| 224 7-87(PU)°l A2+ 7RI (PV)°ll mA]
o] A7k EA(PE)ETt ¥ ZA Ykttt of
58 Al 71& 7 Al A2k /-8/(PU)ol 414
aEojof & A aRlJS X3t EI, A7
ZH(PV)7F 258 Al 71& 48 9ol et IF
S vtk AH201E & Aol E FesHA Selwt
on, ol gAEo] fot wARES Az THIE A
istshs d2ke sdsketl 71 Aot

£3], A" F84CPUT AZE SARPE)°l A
ZHe ZIA(PV)ell 3849l 9L Midinke e o
€ Al 71&°] frot TAREOIA Algshe sEo] Az
7S &5k | e a9k Hehdiv, ol e
A Aol AAR21]. B, A7 #-84(PU)
o] A1zt ZH(PV)°ll mA= FFe] A2 E7=(PE)
Hoth § Soke HE S22, ol ks o
<& Al 7]& 7iEARE0] oM fotuitse] AT

2_15
N

i, i

T

o i Lﬂi [ =
l:d 09. Jlm
Og‘l_l,

o

N
it Ho

U= F84, = NEsE S% 4Y AR 2 Ay
£84 P, fot S AT 31 2L AAHS AU
1. O

=y

7lss $AH0R nEsfof T AALRHTE

TS AZHE AF(PR)°] A2+ ZHEA(PV)el FA4A
A 9 vjHck= A3Re oH] fotmAEe] fotEo
Al Al 71€S 835 15 A AR E {-&, B 2A,
AR)A ARG 4, Al 7€) oist 92 9 =
59 99 845 F95H 1okl S HolErh

ZA2Ho=, 2 At A" 7H(PV)7 384 9
A 99 nF xglols Yy 94F 7Nteg
oflu] folwALe] W8 Al 7]& 8 =0 7P 2 9
FE UAE 890US PSSt olEfdt Ak Ve
TAM 979 IS 251, W8] Al 71&580] &
gt oJ3E Aslehed] 7|9 Aoz wekH

2 AFolls € 71| sAe] 24ttt AR, & AT
£ PHEH S AYL d=dl, ols #E29] HHA
At AEE) 5 AFolAe Bk ookt A9 &
7HE o R QIR RANS dste] BE9] tiR
4& gEg °gart Sk EA, 2 AFoA ARSsE 23
T BEShE B EEoiylou, AIgA] AR
o] ojEsto] dolElg 57| wiEel SEAe] £
goll ozt S W 7FsdS A AT 4 ¢l

oo g2 B A s 7|E AolA AAE TAMT}
VAM H39] BSFETRS Aot A4S Zggstgit.
wjebd] P AToME o] FotwArES]
o I & 9k, WS ol T & ol
5 IS A9 #8 or W} 5 ot SHS 1Egt
A7t 8% Ao H]lt), o]t T4 AT o}
g AEoA ABAS 7€) & U 8o tist o]
e oS Ak & U Fo= 7|gHr.

ol

REFERENCES

[1]1 J.Cliang, GJ.Hwang, M. R. A.Chen, and D. Darmawansah,
“Roles and research foci of artificial intelligence in
language education: An integrated bibliographic
analysis and systematic review approach,” Interactive
Learning Environments, pp. 1-27, 2021.

[2] J.Su, Y.Zhong, and D.T.K.Ng, “ A meta-review of
literature on educational approaches for teaching Al
at the K-12 levels in the Asia-Pacific region,”
Computers & Education: Artificial Intelligence, Vol. 3,
2022.

[3] L.Chen, P.Chen, and Z.Lin, “Artificial Intelligence in



184 MEQENZ=S==X HM10# M55, 2024

(4]

(5]

(0]

(71

8l

(10]

(11]

[12]

(13]

[14]

(15]

[16]

(17]

(18]

(19]

Education: A Review,” IEEE Access, Vol. 8, 2020.

J.Su, and W.Yang, “Artificial intelligence in early
childhood education: A scoping review,” Computers
and Education: Artificial Intelligence, Vol. 3, 2022.

LJin, “Investigation on potential application of artificial
intelligence in preschool children’s education,” Journal
of Physics: Conference Series, Vol. 1288, 2019.

K.Y.Tang, C.Y.Chang, and G.J.Hwang, “Trends in
artificial  intelligence-supported  e-learning: A
systematic review and co-citation network analysis
(1998-2019),” Interactive Learning Environments, Vol.
31, pp. 1-19, 2021.

J.Jang, Y.Ko, W.S.Shin, and I.Han, “Augmented Reality
and Virtual Reality for Learning: An Examination
Using an Extended Technology Acceptance Model,”
IEEE Access, Vol. 9, pp. 6798-6809, 2021.

L.Setiyani, F.Effendy and A.A.Slamet, “Using Technology
Acceptance Model 3 (TAM 3) at Selected Private
Technical High School: Google Drive Storage in
E-Learning,” Journal of Ultimate Research and Trends
in Education, Vol. 21, No. 3, pp. 80-89, 2021.

H.W.Kim, H.C.Chan and S.Gupta, “Value-based adoption
of mobile internet: An empirical investigation”,
Decision Support Systems, Vol. 43, No. 1, pp.
111-112, 2007.

W.W.Chin, “The partial least squares approach to
structural equation modeling,” Modern Methods
Business Research, pp. 295-336, 1998.

D.Compeau and C.Higgins, “Computer Self-Efficacy:
Development of a Measure and Initial Test,” MIS
Quarterly, Vol. 19, pp. 189-211, 1995.

S.Wold, “Nonlinear PLS modeling,” Chemometrics and
Intelligent Laboratory Systems, Vol. 7, pp. 53-65,
1989.

G.K.Shin, “SmartPLS 3.0 Structural Equation Modeling,”
Cheongram Publishing, 2018.

D.Gefen and D.Straub, “A Practical Guide to Factorial
Validity Using PLS-Graph: Tutorial and Annotated
Example,” Communications of the Association for
Information Systems, Vol. 16, No. 5, pp. 91-109, 2005.

C.Fornell and D.F.Larcker, “Structural Equation Models
with Unobservable Variables and Measurement Error:
Algebra and Statistics,” Journal of Marketing
Research, Vol. 18, pp. 382-388, 1981.

R.P.Bagozzi and Y.Yi, “On the Evaluation of Structural
Equation Models,” Journal of the Academy of
Marketing Sciences, Vol. 16, pp. 74-94, 1988.

J.C.Nunnally, Psychometric Theory, McGraw-Hill,

New York, 1987.

J.F. Hair, J.J.Risher, M.Sarstedt and C.M.Ringle, "When
to use and how to report the results of PLS-SEM,"
European Business Review, Vol. 31, No. 1, 2019.

P.G.Julian, P.C.Inaki and J.Charterina, "Business

simulation games with and without supervision: An
analysis based on the TAM model," Journal of Business
Research, Vol. 69, pp. 1731-1736, 2016.

[20] ].Fangn, C. Wen, B.George and V.R.Prybutok, "Consumer
Heterogeneity, Perceived Value, and Repurchase
Decision-Making in Online Shopping: The Role of
Gender, Age, and Shopping Motives," Journal of
Electronic Commerce Research, Vol. 17, pp. 116-131,
2016.

[21] H.T.Yang, J.E.Yu, H.J.Jo
acceptance of wearable devices: An extended
perspective of perceived value," Telematics and
Informatics, Vol. 33, pp. 256-269, 2016.

[22] J.E.Yu, H.S.Lee, 1.S.Ha and H.J.Jo "User acceptance of
media tablets: An empirical examination of perceived
value," Telematics and Informatics, Vol. 34, pp.
206-223, 2017.

and M.K.Choi, "User

& X| H(Ji-Yeun Chang) (5

= 20024 89 : ZJrfsta sl
W83 (W83

= 1996 3¢¥ ~ 20049 2¢¥ :
et 9jFejet wa

" 200449 39 ~ @A)

AP 4

—_—

oFEH=, A3AE, AL FEHHA



