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[Abstract]

This study aims to analyze the factors influencing elementary school teachers' utilization of Al digital
tools in education and to propose policy directions for the effective dissemination of Al-based teaching.
Given that the use of AI digital tools is currently limited to specific educational effects and their
adoption rate falls short of expectations, this study seeks to identify key factors affecting elementary
school teachers' AI digital tool utilization. To achieve this, a multivariate regression analysis was
conducted using the Seemingly Unrelated Regression (SUR) model. Six independent variables, were set,
while three dependent variables were defined. Pearson’s linear correlation analysis was used to exclude
five non-significant variable combinations, and ultimately, 13 variable combinations were analyzed
through SUR individual regression and dependent variable interdependence regression analysis. The
analysis revealed that teachers’ confidence and beliefs had the strongest impact on all dependent
variables. Additionally, school support and teacher training were found to be significant factors in
facilitating advanced learning. However, Al digital literacy and utilization skills did not directly correlate
with the dependent variables, indicating that teachers' attitudes and beliefs play a more crucial role in
Al digital tool adoption than mere technical proficiency. It is essential to support teachers in ways that
shift their attitudes and beliefs to promote the utilization of Al digital tools. In particular, teacher
training should go beyond developing technical skills and focus on fostering positive perceptions of Al
usage in education. Additionally, school-level support and professional development programs should be

strengthened to further facilitate advanced learning.

» Key words: Al digital utilization, teacher beliefs, motivation, imultivariate regression analysis,
SUR Model
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I. Introduction
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II. Preliminaries

1. Concept and Types of Al-Digital Tools
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2. Factors Influencing AI-Digital Utilization
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3. Effects of Al-Digital Tool Utilization
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IlI. Research Methods
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A, Seemingly Unrelated Regression (SUR)
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1. Selection of the SUR Model and Variables
1.1 Background for Model Selection
B A7 @A) AIAIY gl YFS ulAlE FR
Qo012 BA517] 2J6) Seemingly Unrelated Regression
SUR) 285 M85ttt i o] H2A(MRA) 54
HAIE 12{5HA] o= SHH, SUR 2382 54
o T 7150l £ B of Hudt
o

e 7dol AHH21]. et & A

)
]
rid

p

N
4 B B
o
>

P o

oo X 4 rE rk
offl
N

al mo rlr oX 4> >
o p

i3
of

ol
—_

D)
H1
oln +
il
e
rlo
>
1A%
1o
i
iC)
ox.
g
g
ofn
)
Jo
Lk
o>
fon

o o)
al
2
o
El
Ho

2
ko
B~
=
offl
>
<2
of.
o

lo
=)
iTaf
>

N
of =
0 ox Lot
o N
El
Ho
12
ko
= P
18
>
x
u
-~
=
r_l
)

rE g
4 L

(¢}

o
%)
A
o
31'4
I
dn
ic)
rE
>
~
M g
o
o
¢

_?rl:

|

=

)

© s

0 2

N o

8

Mo M
=2

.

&

= rk

o

@ ~N
i)
i)
ol
ol
o
ol
o

oX

|t
2
ofo
i)

o A
=~
|
.

Fu i S rE o o2
2 o o
B=)

2
>
O)"
£
=
NG
20
1%

=

i

Mr o
DasiA

o o

':)4

e
42 & oo 2

o]
o » =2 ro n 2 4% 3o Lo

Jfn ©
<]
s

>
>~
>
[2a)
=
ox
i
rot
Jor Ml
e
i
=
u
i
i
opi

1.2 Selection of Independent Variables
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o2 %ste] the <Table 1>t Zo| SYA2Z 7
2]3t9ct <Table 1>9] oJAl W4 TAMO| ‘Perceived
Ease of Use/Usefulness'®} UTAUTS] ‘Performance
Expectancy, Effort Expectancy, Social Influence,
Facilitating Conditions’o] Z¥z+ g Ssic}  ofj7Ad)
‘Al-Digital Utilization'-& TAM®] A}-8-80]4 U UTAUT
9] Effort ExpectancyZ, ‘Confidence & Beliefs'= A}
25929 dl Performance ExpectancyS Z3HSich

Table 1. Factors Influencing AI-Digital Utilization
(Independent Variables)
Independent Variable Description

= Basic understanding and

AlDigital Literacy knowledge of Al-digital tools

= Ability to apply Al-digital tools

Al-Digital Utilizati . . .
igital Utilization in subject teaching

= Teachers’ self-efficacy,
beliefs, and attitudes toward
Al-digital tool use

Confidence & Beliefs

= Support and encouragement
from administrators and peer
teachers

School Support

= Professional-development
programs to enhance
teachers’ competencies

Teacher Training

= Physical environment and
devices such as high-speed
Internet, PCs, tablets

Al-Digital Infrastructure

1.3 Selection of Dependent Variables
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Table 2. Key Effects of Al-Digital Tool Utilization
(Dependent Variables)

Dependent Variable Description

= Multimedia and interactive

Motivation ) ,
functions strengthen learners
Enhancement .
enthusiasm
Operational = Facilitates material management

Convenience and interaction with students

Advanced-
Learning Facilitation

* Promotes higher-order thinking
and problem-solving abilities

2. Descriptive Statistics and Final Regression

Model Specification

2.1 Questionnaire Development and Validity Review

2 AP0 SUR 22 242 9] wAle] AR
8ol tigt QA FYole RIS ApEsigion
23k Zahe <Table 33} 2}, HRAE 5 127] 20
2 gEolon, 507) 27E Ae(1-01e A, 5=
o M) ALsieirt M8 2ato] ElgA S AXs}]
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oI ol M1 e o Aol 24, 29
el it e A= 3 % 4.550]9100], A1)
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Table 3. Delphi Survey — Reliability & Agreement Results

Delphi Item Mean | Reliability | Consensus
Suitability of items to 457 071 090
research purpose
Accurate r.eflectlon of 471 071 100
target variables
Clarity and.ease of 443 071 080
understanding
Absence of redundancy / 443 100 075
irrelevance
Adequaf:y for measuring 471 071 100
perceptions & effects
Apprqprlater.\ess for . 443 0.71 0.80
verifying variable relations

Overall Average 455 0.76 0.88

2.2 Descriptive Statistical Analysis

2 A0 ALGE A 71A] S4WSe 57104 W
4, Asteisol gt 71% §A 24 AT o <& 4
QF At} WA, 27|89 HAL 3612 UERGOH,
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Table 4. Descriptive Statistics for Dependent Variables

Variable Mean SD Min Max
Motivation 3.61 0.98 1 5
Operational 3.18 0.90 1 5

Convenience

Advanced 270 1.00 1 5

Learning
715 A 24 4

O
59 B9 AIOAE B8 Evjo] ofs) 2N BHS

Table 6. SUR Model Equations

2.3 Correlation Analysis among Variables
Eare £ HLT.% 4950 MY AuUAS o}
7] Ao Addo]l YAY A
Moz gou|siA] eg% =AWAs AASE] A T

ol JTAS BAS 2ASIACE Told FURA A
< 559 200] B4 £E et ool 3,12 i
2 A3t

Table 5. Correlations Results Between Variables

Variable Motivation Operati.onal Advan.ced

Convenience| Learning
Al-Digital Literacy 297 26T 27
Al-Digital Utilization 367 347 26T
Confidence & Beliefs 50™ A7 A7
School Support .20 19 427
Teacher Training 26T 22" 41

Al-Digital

Infrastructure 15 19 13

*p < .05, *xp < 01, *xxp < 001

Pearson AFA4 r < 0.20 oAU p > 0.0591 7
AV #AG FARCR folnjstA] g2 o
Weisto] 9jo] mop o] 57he] F2g AelstATy. 3],
AR Qmele RE Famisole] YTt o}
SlHEA TiolA A=t o= HAE a7t Al
R £ 2ae) ARl Bl WAL, o]
B3] 21X R A4 g o)A} £Q35t oz ARRsHR] OF
S 71aA S AALSH} ESE st A|Ya 2910] ma]Au}
=7]9outo] W Mo] gl 7o sfAlste] SUR 2d ¥
2ol Helsteint. ol & 54% Aelsta, AEsoR
137}19] ¥4 £3FS Zsto] SUR 2ES BA5Hych of
S <Table 6>2 ol 7|§to2 &t % 3|7 BYo|ct.

b rlo

2 G2 ofy

Yy =0yt 6, Xy 08Xy +BpXp T8 X8, Xt ey,
Y, =0B.+8,X, +»5,/X + 8o Xyt BeXg+ B, X+
Y, =B, +8,X, +B,X,+ 8, Xp+ BXo+ B, X, +e,

M= Motivation, L= AI— Digital Literacy, U= Al— Digital Utilization

F'= Confidence Beliefs, S= School support, T= Teacher Training
C= Operational Convenience, A = Advanced Learning

€)1, ¢, €4t €TTOT term
[Individual regression equation]

Vare,, Coveyec) Coveyey)
Vareegy Coveg ey
Vare 4

Covec ez
Covey &y Covey ey

Var : Variance ofthe dependentvariable’s errorterm
Cov : Interaction amongerrorterms

[Regression equation for the dependent variable’s error term]
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3. Final SUR Model Specification

(Fig. 1) &5 X749 SUR 282 T30z AAJst
Zolct. o] Bye e7lo] SPRsel o] Fo4HsE 7
geof olon, Zt7te] F4WH 4ol dieh Oy 7Hd 2t
2} o] AE| gk

Independent Variables

Al-Digital Utilization

Advanced-Learning
Facilitation

o X v o
o) garg vja oltt

=, S5 AIAE Z] 2 B 2 29 A
o] A dof ot a2 ohaat Aot

714 5-8: mAfe] AIINY 49F o1, 2§ oI, Al

S0l Mafets &40 oigt 7bee ohg

IV. Research Results

1. Individual Regression Analysis

1.1 Enhancement of Motivation

£7)99 &30 thgt AfE 2)7RA Ak w2 s
AE of2 Al <Table 7>} 2t}

Table 7. Regression Results — Motivation Enhancement

Hyp. Predictor B p-value Decision
1 Al-Digital Literacy | 0.183 0.312 Rejected
2 Al-Digital Utilization| 0.325 0.075 Rejected
3 Confidence & Beliefs | 0.492 0.000"" | Accepted
4 Teacher Training 0.085 0.426 Rejected
- const 0.710 0.182 -

- adj R? 0.273

*p < .05, *xp < 01, *xxp < 001

A4 2, A7 4B >0)2 UERYAL p-value
7} 0.05 0]gkQl T3 71 3§1o] AHESITE. o] WAl
G AlEo] 7] St feulst @2
e A2 ujgitt. v, st X|€ut Wl A 571
e WAOM AR R ROu|sHA] 42 o=
LIERTE olof meh, &7]de AYshe 7MY &8
SYHPE WA AR I AE o] ERIE|QITY. o]
AIOAE &= 8o] tigh WAL

o] SFEA] F718 sk
1S AARSHC
AEA0R w&2H Vi YA s7RY 2d9

A2 Fig 29 2t

oN

ol
o

[n}

Y]\Iotivation = 60 + ﬂl : XConf?denae Belie fs + Em
(ﬂ“ s const, (3 : C(mﬂdenceBeliefs)
Y =0.710+0.492 « X, ritence Betiess T €m

Motivation
Error Term Sample (&, ): [-0.036690, -0.544901, 0.865087, -0.881732,

0.133603]

m
Fig. 2. Formula for regression analysis motivation model
1.2 Increase in Instructional Convenience
24 w2 Sl dist 7iE YA dato] o 7t
A A o]® Al <Table 81} Zt},

Table 8. Regression Results — Operational Convenience

Hyp. Predictor B p-value Decision
5 Al-Digital Literacy | 0.123 0.439 Rejected
1 Al-Digital Utilization| 0.322 0.085 Rejected
7 | Confidence & Beliefs| 0.430 | 0.000™ | Accepted
8 Teacher Training 0.042 0.672 Rejected
- const 0.745 0.092 -

- adj R? 0.236 0.092 -

*p < .05, *xp < .01, **xp < 001
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U, st Al W Aas o Halduke] A
A BARoR golnlatr] e Zloe EAEg o]
met, a9 WS dYsks M folnlgt fias WAL
of ApAIZE % AlEelo] SHRIE|IT ol AP} AR
Tt G0 tieh Aol =245 o] dgsHA Al
g 7h540] aul, s shmo) Aol Apsion
L 5q welol AR @S olAlY] oficks 2
AIRfgtch

25 NE oA 4+ el 229 A2 Fig 3
2t e}
vi\7()])?r'at'/',mml(ﬂom;f*u'/',f*m‘f* = ﬂO +ﬂ1 . XFmLf’/',df*m‘f* Beliefs +8A

(ﬂ“ const, B3 CbnﬂdenaeBelieﬁ;)

vi\7()])? rational Convenience 0.745+0.430 - XFmLf’/',df*m‘f* Beliefs +8A
Error Term Sample (gA): [0.473694, 0.028450, 0.392678, 0.419126,
-0.441538]

Fig. 3. Formula for regression analysis convenience model

1.3 Facilitation of Advanced Learning
ek S0 izt 7 elHeA A ohe 71
e} o f Aif= <Table 9>9F 2t

Table 9. Regression Results — Advanced Learning
Facilitation

Hyp. Predictor B p-value | Decision
9 Al-Digital Literacy | 0.200 0.242 Rejected
10 | Al-Digital Utilization | 0.008 0.964 Rejected
11 | Confidence & Beliefs| 0.398 | 0.000™" | Accepted
12 School Support 0.347 0.008™ | Accepted
13 Teacher Training 0.260 0.012" | Accepted
- const -0.915 0.074 -

- adj R? 0.331

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

YAd’U{mmdLem’n7',71,g = ﬂ() + 51 * X(/'Unfi,den(x‘: Belie f +

52 * XS‘(hoolsuppm’t + 55 * XTea(:her Training + o
(8, : const, B, : Confidence Belief, 3, = School Support, )

By + Teacher Training

YAd’U{mmdLem’n7',71,g = —0.915+0.398 - X(bnfi,den(e Belief +
0.347 XS‘(hUUlSuppm’t +0.260 - XTea(her Training +8(7
Error Term Sample(eC): [0.474539, -0.387208, 0.534222, 0.485569,
-0.657179]

Fig. 4. Formula for regression analysis advanced learning model

2. SUR Model Analysis Results
2.1 Regression Results among Dependent Variables
2 JolA= SUR 222 A8sto] F5HS o] s

Q%S nefsh BAS 2ok SUR BRL S Bl
BAS ZIIANE, F4US 21 WAS wgste] B
o Ame 392 2Ashe S Mk ofo] & Ao
Ae 719, 29 o9 B, Mesha 1o AARA

of FAA2S F5t%ct <Table
F492 710 WS WIE SUR 22 B4 A

Table 10. SUR Model Results (Inter-Equation
Correlations)
Variables Motivation Operat!onal Advan.ced
Convenience Learning
AlDigital 0.182 0.113 0.206
Literacy
Al-Digital 0.323 0.300 0.028
Utilization
Confidgnce & 0.492" 0.428" 0397
Beliefs
School Support 0.000 -0.002 0372
Teacher 0.084 0.032 0.265"
Training
Al-Digital 0.007 0.069 -0.066
Infrastructure
const 0.697 0.618 -0.829
adj R? 0.273 0.236 0.331

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

SUR zHlo] oy At A|®+= CFI = 0.932, TLI =
0.9152 UEREOon, o]+= Hu & Bentler(1999)7} &|A|3t
F2(=.90) 7IES FETICH24] weti] 2 Y] R
WA Atmol & Bejste, F=AI shiAo] Eigsit.

SUR 232 F 30079 HHAIS 7|¥rez #A4o] o
FojRon, AHfes 2792 HEHHT. BE S50
ARIGATEe] Fojufeh Y iRl oz YERH o,
71 HR(B = 0.492°7), >4 BB = 0.4287), Azt
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3. Comparison between Individual Regressions

Analysis across Dependent Variables

Analysis of Factors Influencing Elementary School Teachers' Use of Al Digital Tools
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