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ABSTRACT

This study explored the factors that influence elementary school teachers' intention to use an artificial intelligence (Al)
math learning system and analyzed the interactions and relationships among these factors. Based on the technology
acceptance model, perceived usefulness for math learning, perceived ease of use of Al, and attitude toward using
Al were analyzed as the main variables. Data collected from a survey of 215 elementary school teachers was used to
analyze the relationships between the variables using structural equation modeling. The results of the study showed
that perceived usefulness for math learning and perceived ease of use of Al significantly influenced teachers’ positive
attitudes toward Al math learning systems, and positive attitudes significantly influenced their intention to use Al.
These results suggest that it is important to positively change teachers’ perceptions of the effectiveness of using Al
technology in mathematics instruction and their attitudes toward Al technology in order to effectively adopt and
utilize Al-based mathematics education tools in the future.
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71&9 3t =1 gl 23X|s2 ¢ E1I0|E1E k= A| Xﬁla* T 9,!'.: ARH HE2e 8HO UM, J|AeE
(machine learning) .= E2{Y(deep learning)= 02510 AFZQ| HA|XQI T2 72{U0| 20| HEE7 }°*OM1 CilO[E
Xe2lotl! EA6t0 IHES FHOIHQ =M 110 [MHE MAEsh Rt ONZEHO0| 7Hsaifite EES JQIL-I ULt TE7(0f|
stus FI0N QISKs2S g&ots WAZ 03] 7HX|= LIFX[2t O S0MT SESXO|A HEstE % st MSE
QCH= MO| =22 20| #11 QICHHolmes et al., 2019). X3t=l X|A HAHS 7|02 "._"F_f ?:N SoliM shEAte
AR K| AL EHOI CHOHA 2HQISH7| ElCh= FFO0| UCE. MEkA, eFEXE 7H71219] of& HO0IHE QISXIS2E X2|ot 24
O J7WEHO= o5& TITol, 1 7HE StSAfA 7HE S5Z3=2 HEY IEMS NS —’F U= A0l2t= 7|HHE K|
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Figure 1. Al-based personal and adaptive learning model (Montebello, 2021, p. 59).
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2t 2= QUCH(Ball et aI., 2018; Higgins et al., 2019). O|MZ 7|&& $5t1RS HEIA|Z 4= Y=
OF WA SHEOIM 7|28 1O XIS S25| U3|5HK| 25t UCHBray & Tangney, 2017). 0|25t
M 71& A8 S Aok Heto| MM 2 WALO|A £0{%|7| E0|CHMueller et al., 2008). WAL=
0i| i3t S8 0lol| A XI0|H(Seufert et al., 2021), 8 WHOIM 7|& 732 IS ZYoh=
CtJoubert et al., 2020). 0|2 QIS WAL7} 7I%§ +&ot7Lt AR ol= O|/E Liofoliof & 242 HH
& Maranguni¢, 2019). 0[0i| M2t 02 ATKSS FSWIUM WALS| J|& 0| g S0 2aS 7rx|7| INES S
0, 220= USKSS ArEet = =0 THer wA2| 2140 =3 AT} SHE|0] 2ACE. Kim 2] (2023)= 161H2
ZSUME HHO= 2ASKs EE0 et Q14S AR Fus 3 ok E2M QISXsS €8
E A0 M2 S2lokX|T, ASX|S2| Holof &0 T 2 LIEHRT Lim 9] (2021)= 432

|.E [HA}OE O|_a_x|'—° A%I- AO#OH §|-9_5|.7| T|o|- IIIOM-% ==

DH
|'|J|O

El

>

un AN
ro r

1
JOII

- =
2SS
I O|AI
I__|

r

F

e
A

rlo

>\l

|0

W 3
A rlo
>
_O'E
5
kT
> in & %

ol =
ot Q. SUASZ2 1&gt -_rl=; MEC= I
LiZ|Q 7HY, WKaPE IiLZEst Wote| RAH0| HesICt SES ot Chung (2024)2 1262 £S5 $StUAIE
Hae=z °|-'-X|'5§ ot ot g9 °|¢! &S TAIRIL. wWASEZ ot =S flol AZXS0| ER
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WAR| 7|& AL TiSt 2™ S HIST 4 U= 02 2 J 71 2| €85 = RYR 7|8 +8 ZH(TAM)OICE TAM
2 JH210| A, O{EAH MEE 7|&S MEiStE AZBEX| 5 &~ = 012X 2 MS3IH(Davis, 1986), X[ZHE AL
20|M(perceived ease of use), X|Z= REM(perceived usefulness), AL0]| CHEt Ef = (attitude)2t= M| 71X 2910
Z AKX 7|& A2 2E(intention to use)S MHSICH(Figure 2).
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Figure 2. Technology acceptance model (Davis et al., 1989).

TAME ZREH 7|20 CHst AtEXte| WSS 0|238tst7| ol WL =AXITHDavis, 1986), AI7H0| X|H0f| M2} £5tu S
2O0IA 7|=2| EIHH 1 HE20)| thst WAL #SS tSots sy B2 WHEIAUCHGrani¢c & Maranguni¢, 2019).
o|ZiCH, SI0|EEE(Onal, 2017). 22t21ZXHGurer & Akkaya, 2022), e-2{Y(Mailizar et al., 2021), MEEM7|&
(Perienen, 2020), ZZ81&(Ibili et al., 2019)2t 22 AAS2 CHYSH 7|5 AHS0f| TS WAL At Q|=0j O|X|= QI8
Ho|1 U RS ot AAEE MBS
Je2jLt 7|& ARE2 e K0 S5t OX|Y TAECHE= Y WSS 27X wiatof] 2™E £ U2 (Chocarro et
al., 2023; Choi et al., 2023), QIZX|SE A3tz WAL Q=0 O|X|= F&S ZASt ¢4l 72 TgoElxl FUCt. =
o wito| Edut 7|9 ZF0| M2t 7| 0 tigt wAte| QA0 Ha2tE 2 TAMO| MEZL|= A5 M3}

Z t ACH(Yeo et al., 2022). 0]0f| 2 HPONME= AUSK|S EE el X|HA|AHIQI (5555| A°*E*°“1H>E ArEst

= HUIFEoI0] wAe| Q1A=
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2 S0 HSot7| et A7 EY2 Figure 31t 2L} 59, 7|& TAMS MZ2 HoIS1 HZEot0 2f&fok= H+2
ZH0| U7| HIH=, Z|ABHO| HOIS BI5H= JHst 7+ASH B (parsimonious model)e ZZ510] BIQIS 7ho| ZRYXIQ!
HZ0| ol AL | ZHS AKX} SICE HMAIE ST BN X|IZHE ARE 0|42 X|IZHE RE-E0 RFEQ S 0K
1 X[ZE ALE 0141} X|ZHE K882 B0 ™A Febs O|X|H, BiEes AR 2|20 YAl Jebs O|2ICH Hif
THEHOE 2 AFNME 7|E TAM RE0M 8otz 20152 BAS Q3K &8 s+ XHFAAHS &E0H WA
=9| dEof MSE flohiM BHE +Jot0] ArEoRALt. 2F Q019 o[t Of2{er 70| CHet O|2& Z7= ot¢l HoM
7|=5tiLCt.

Perceived
Usefulness of
Intention
to Use Al
Perceived
Ease of Al Use
Figure 3. Research model.
4. X|ZHE QB X|s At 20]d

XZHE AL 8012 “7HeI0| 7|&S At ol=0Hl 30| E2 g8 A I f = FrEtd HOECH(Davis, 1989,

p.320). WAK= 7|& AHBO0| RUSICIL QIAGIHEE 7|& ALE0| O{ECHY MZIstH 7|&8 ARBSHA| 48 = QUL M2t

OO TL—- L-—"11—
Taylor & Todd, 1995). Teo 9 (2012)i= 7I120il it XIZHE ALS 801440] 7|20f HSt ENZ0) YFFS HH=CHT HIBHACE
T3 Ibili 2] (2019)= SZA ALBO THet £8F TALQ] QIAIS ZASIT XIZHE AFG BOIA0] XIZHEl QB0 XHEHQl

o
32 0|3CHT BT5HUCL Teo (2008)= ZEES ARROY Th3t IAFQ| XIZHE LS 80|40] XIZHE S840 TTXO ¥
Q1B

XZE AHE 80180 tHet 38X A2 EF 7182 XIEH2 AE0 I1H0H3=| SO/XQI Ef=5 2 BtCHDavis, 1989;

OIZICHD SHCH. 0[213t ZTS HIEO2 & AT0IAE XIZHE AIBXIS AL SO1'S TAPZE IAOIA 4242 2UsH 913
52 AIZSH=t 20| TR @IS HO0I2HD Ve WD HOSIUC [2tN ABXIS B8 2314¢ XA (SS
SIS BBols WAL BIZOR X|2HE ABXIS A S01S0] e CHST 22 TH(H1, H2) RISISICY.

H1: <—‘E“! =SIEFBLOI St X2t QISKIS AL 80192 WASS| X|2te R840 fol0|gt s DITILt
| SISO et XZE ASKIS A8 E0192 UAMS2| USXs EE0 tish B0 Fol0let H&k= 0

CH 5t X| IE| @ 2M
1

XztE 9842 H:’.l_lal Ec;‘*OJKI HE AISoIHE Aol YT iVt SyE A02t e FE'E 20IBh(Davis,
1989, p.320). Davis (1989)= X|Zte R8-0| EY=0 ZHXQI Foks DL 7HYSIRCH, fstus MHME 0

AtSl X1ZHe /80| 7|20 et B0l SYHL &S DXls 2 22 & otz EiE1 QU0 o7, Gureret
Akkaya (2022)= 7|2 A0l CHE ~StuAtSol X|2He R8H0| 7|2 | CHet Ef=0f S 8X21 ek DIEInt e 210614
Ct. Teo (2008) 3t X|2HEl RE0| 710 Cist wALS| EHEO| ZIHAQl Foks O|ZICH Y HUSIACE Lim 2| (2021)=

ZSUASO| (FZE SR 7E 5 0| FESITHL QIAIRICH, XI-"‘- {92 ASE 2IX|7F ALt St = A0
M ‘=8t S50 et X|2te K82 WAt #8t2 72X |E SHOIM stg| 22HH0|2t) JE YRS 0BTt 0f2gt
HYATE HIZPLZ =2 AN E 8 S50 tet X[2HE /E-80 o HM CtE2at 22 7H4(H3)S MIALSIRACE.

Sg2 WAS9| ASXISO| Chet B0 Fol0fet Heks OIEICt.

el

ol

H3: (S| £8Ersiy)0l st 25t St50 TSt XI2tE 9]

TEOoo =

J
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6. QTS LB T3t A9} ABXIS ALS Ol
T1& ALSOI T3t T ‘712 ARSO ChSt JHOIO| SRHOIZLE BYHOl 42r'S o|n[3ThVenkatesh et al., 2003).
M3 APSS Jls ALBO ThEt DAS EHETH AFE OO AFEQl YErS OIACIT H1stD ULk oI7ith, Teodt
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Figure 4. Key features in TocToc Math.
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Table 1. Profiles of participants (N=215)

Professional experience and demographics Number of respondents Percentage of respondents
Gender
Female 136 63.3
Male 79 36.7
Teaching experience (year)
0-4 17 7.9
5-9 32 14.9
10-14 66 30.7
15-19 51 23.7
20 and more 49 22.8
Range of class size
0-9 53 247
10-19 43 20.0
20-29 111 51.6
30 and more 8 3.7
3. AAFES

J°|'

BPOIN GUETE S0 TAUOIS BESL S Do) UEHR % 4T BE HEZM(eo ot al,
2022)5 7|¢to= 7H“’EI°*E(TabIe 2). 322l 4 (S| SETHDO ABT5 YT L4 ALY

nl
5}
oI WS HIYCZ RS2 S HEAOIRAL, +StuUISTUZ7L 4Z 0 AT WAL 2F0A Ef%*E% HE ot ZJ=S 2AJot
o=

ALt = AFUME TAMS SH2Z 24517| /oM 16712 28 SHC= —E’%éf C. 16742 28 S HZHRIC= o
té', wsZY, g3, S5 =7 28 J0| et 42YS WYoIAL, o7 Hels2 A By 2 HolS SHi5ks &
MO HEEAUCE. TAM 243 2IaH +8F S50 et XIZHE REY, XIZHE AUSKIs AL 8018, USXIs %*%Oil CH
stEiz, QSXIS Mg =9 JHA| thal LIHX| 12283 ZEatRitt. 2 282 54 2IHE H=(18=042 X %0,
5%=01< J¥CHE SH5t2L, Cronbach alpha (0.60[40] ME)2 239| X UX|EES EQI5HACE
4. 2N 4y

+8E K== R Lavaan Ii7|X|(Rosseel, 2012)2 FZUFA Z¥S HESI0 SR A7 ZHOM 7HE= 2
YE 201 79| Qlnt BAE &lst7| lsH ?I“W*' 22 B H4oL T Ha 7t0| HIFE 20| SAI0| EMot=X]|
0|22 mtst £ QICHGefen et al., 2000). 0|2 QI5H MK Xt22| 7|&EH BMS Sall M4 HAE +35I%Ct

2 g7s S32YL F2YFY 2Y9 ’“f% TE00 OR= 2HA YI2YS MESHACHSchumacker & Lomax,
2004). 1A 0= 2= W0t B H-S FHoI0 201 7129 2y HMALES #QIsk= SAI0 7! EfdE(construct
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Table 2. Survey items

Factors [tems

Perceived Usefulness of Math How does TocToc-MATH help mathematical teaching and learning?
l(__lf_eeaorniznogog)’UML) PUML1: TocToc—-MATH helps teachers teach math efficiently
PUML2: TocToc—MATH helps students learn math in a meaningful way
PUMLS3: TocToc—MATH helps motivate students to learn math
Perceived Ease of Al Use (PEAIU)  How do you think about using TocToc—MATH in your math classroom?
(Gurer & Akkaya, 2022) PEAIUT: | can skillfully use TocToc-MATH in my math class
PEAIU2: | can use TocToc-MATH to meet the objectives of my math class
PEAIUS: | think it is easy to learn how to use TocToc-MATH
Attitude Toward Al (ATAI) How much are you satisfied with the content of TocToc-MATH?
(Venkatesh et al., 2003) ATAI1: Curriculum activities
ATAIT: Assessments
ATAI1: Digital manipulatives

Intention to Use Al (IUAI) When you use TocToc—MATH in your classroom, how would you use TocToc-MATH for
(Yeo et al., 2022) mathematical lessons?

IUAIT: | would use TocToc—-MATH as an example to introduce new mathematical concepts
and principles

IUAI2: | would use TocToc—-MATH to teach math content directly

IUAI3: | would use TocToc—-MATH to remind students of relevant math concepts

validity)2+ 7HE 12| (construct reliability)S &QI5t01 £ 20| MEfetX| HHSIRACE. 01 2loh XMt X|+S0| UH
ofX| 2 M= ZHS Yot HE=E SRACH £oF, MMt 29| J2eA 242 Soll WS (EF! SSEEH )2
AL =9t THE FI H4-S2| AIS SAIUCE 2HAZ 7H20 M2t 2018 Fdotks Z¥S Foks A0|Ch THef 1H
AN 2¥O| HEte HALS TEet B2, /X AXUFYA 29| MYt 7|20 FEot=Al &Qlot] 2[F XYY 4

DS oIt

AT IHO| M-S WTHsty| Qo HEEE 28 MBT X450 4> (Chi-Square Test of Model Fit: y*/AtR%E, 3 0|
3, Root Mean Squared Error of Approximation (RMSEA, 0.08 0|2h), Standardized Root Mean Square Residual
(SRMR, 0.08 0|2, Tucker-Lewis Index (TLI, 0.9 0|&) % Comparative Fit Index (CFl, 0.9 0|4)& NM&3IILCt
(Gefen et al., 2011; Hu & Bentler, 1999). EESH HEE 37|0f CHol XM Al B30| MEt6ILte 7HHS £=82617| 2ok
Hoelter?| 7|2t N2 ZAIGIRICE & AT DE0) CHSH 7|12 N2 1190|122, Siff H2 F7|(N=215)= FXUHA S &
off 24167 |0f| Meket A= 7hFE[UCE.

o7 2

1. 71284

Table 38 HOIE9| W TZFMXl, H=(Skewness), BE(Kurtosis)E 242} LIEfLICEH RE
SHHE(EN) o|AoZE ™™ol SHO| LUCH HEFMAH= 0.62-0.9992 W2 £Fo| ™
Qt ME(-0.8-1.79)= HZ} 3ELCH X0t Mt 2R E TESIH +HE XAt E 02010 AXHUHA
710l M&otCtLl HESIACHKIine, 2015).

ASUA 2[HE HME9
1, HE=(-1.21--0.35)
2

HOR 243 S35}

ol

N

A
oA

{ B3 "ot

D3S Itst7| ol ZREZ=H™(Maximum Likelihood Esitmation, MLE) M2 OZ SI0IX Q0| EMg X
tRCHLittle & Rubin, 1989). Z|lHREFH MZHUA CHHZ S CHESH=X| 216H7| floll Mardia®| CHHAZ
AHaE ZASI¥CHMardia, 1970). 2N ZEE 28 £2 m (=12)22 £ m (m+2) A2 Sof ALt=l 288L Lt

A
ol 0

ol
:Q ox

&g
S
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Table 3. Descriptive statistics and normality estimates (N=215)

Construct (range) PUML (1-5) PEAIU (1-5) ATAI (1-5) IUAI (1-5)
Mean 4.43 414 4.42 3.78
SD 0.65 0.69 0.62 0.99
Skewness -1.21 -0.35 -1.08 -0.56
Kurtosis 1.79 -0.8 1.16 -0.38

PUML: perceived usefulness for mathematical learning, PEU: perceived ease of use, ATAI: attitude towards Al, IU: intention to
use.

T A(29.12)74 ROER 2 HF0M E8E Xi2= U Hdg MESHT 2 5 UCHRaykov & Marcoulides,
2008). Table 4= 291 M2 7t R? £3 LU It EIL TS ZALSH| I8t Average Variance Extracted (AVE)2t
Construct Reliability (CR), Cronbach alphaS SO Z Q1M Q0| 20| AuE LIEfHCt QO MIiZF2 0.52-0.87
2 LIEMG D, 25 0520 =0t 2|40 4| LIEHSCt 5t t240] 25 1.96EL0} &0, BE FYX|= SAHOZ R9|0|
olCt. AVE= 0.66-0.84= LIEHGLT, 7|&44Q! 0.5 FRUCH ot CR 2t 0.87-0.94 2 LEHGCH, 7|Z44Q1 0.75
Ct =RALE 0]2F 20| 7|ZELH =2 AVER CR X|= 7019 +3 Bt =7}t MHESICH= A2 LIEHCHKIine, 2015). 7¢I
o| LHX UM(Cronbach alpha)x 0.74-0.862 2&0| 211 Y= LHE0| L2XQl Z{OZ LIEFLY.

o Bt = S QQI0| AXIZ CH2 QOIut HOtLt CHETH0| &6t Z0|Ct, EE EfZ TS HII5H7| 2IcH Table 52| &f2t2t
A Yo F iZHME M2t EAIE AVES| MS2at S2EA A2 H|WSIALE Y 20N AVEL] MZ20] 72l 7+ &
T ASELC 3 oY 22 I EIHE 7|&2 S5 (Fornell & Larcker, 1981). & AVEQ| HE20| A&t A=ELCt
30 AMEASTH0.858 HA| ROOZ I EIHEE DHESHE AO 2 TEHGIRILCY,

T 2 70 N Y MEEE USE 2O LIERICH,’=139.10, /AR E=2.89, RMSEA=0.074,
SRMR=0.057, TLI=0.91, CFI=0.94] (Gefen et al., 2011). QOI51H, 2 ¢710| =3 BHS 1271 8=0| 47X QOIS
Fdot7(0f EtFot ME[E 4 ULt WS MAS X EE HOFALC,

Table 4. Result of measurement model

ltems Factor loading t value R? AVE® CR® Cronbach alpha
PUML1 0.87 15.28** 0.75 0.67 0.94 0.86
PUML2 0.84 14.67** 0.71
PUML3 0.74 12.23** 0.55
PEAIU1 0.85 14.85%* 0.72 0.66 0.94 0.74
PEAIU2 0.83 13.96** 0.68
PEAIU3 0.76 12.37** 0.57
ATAI1 0.77 12.22%* 0.60 0.52 0.87 0.76
ATAI2 0.72 10.02%* 0.50
ATAI3 0.66 9.908** 0.43
IUAIN 0.84 13.94%* 0.70 0.63 0.93 0.82
IUAI2 0.85 14.37** 0.73
IUAI3 0.68 10.58** 0.46

PUML: perceived usefulness for math learning, PEAIU: perceived ease of Al use, ATAI: attitude towards Al, IUAI: intention to use
Al

**p<0.01.

*AVE=(Z27)/((£27) +Z(1-22).

°CR=(Z2)°/((£)+Z(1-37).
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Table 5. Correlation matrix of TAM and antecedents

Construct PULM PEAIU ATAI [UAI
PULM (0.829)
PEAIU 0.71** (0.819)
ATAU 0.83** 0.69** (0.729)
[UAI 0.64** 0.54** 0.62** 0.799)

PUML: perceived usefulness for math learning, PEAIU: perceived ease of Al use, ATAI: attitude towards Al, IUAI: intention to use
Al.

**p<0.01.

*The diagonal figure is the square root of the AVE.

3. 37X B¥ Wy}

AT DA S HTt U TS WHAS ABst 2t o7 74-0| st 42 Aot SAXH NS &olstr| ¢
oM LELHA 2YE %*%a%tr. =Y 2 Yt &*é.* X2 7122 MEt Zut, 2 AF0IA MASH 7HEX A+
22 +HE N2E 2Mo}7|of v’=164.59, v*/XtQE=2.35, RMSEA=0.079, SRMR=0.058,
TLI=0.92, CFI=0.93] (Gefen et al., 2011). FXUHA D& BA Z0}p LoHHE50| e X|ZHE QM (H1, 8=0.74, p
<0.01)1 X|ZH= Q1B X5 AL 20|4(H2, p=0.18, p=0.048)2 QA BX|s 7|8t £=5t4- X|YA|ARIOl (EE| £SIEFSLY)
280 St WAS| Efe= R2I8 &S ORCH ESH X|ZHE ASX|S A2 80|42 atst50]| Cfst X|ZHE R840 {
oI5t kg OIMEH(HS, =0.72, p<0.01). {2t OtL2}, WALS| QBX|s &E0| St s SIFHOE WA QISX|s
7|8t 28t X|A|AEI0 CSH AR 2|0 FEHS O|RCHH4, p=0.67, p<0.01). S5 ZAn}, SISOl £5HK ALT1E Y
Wot= O (55! SSHEAUUE MEdt= A0 RESICHD QIAIS mxrt o ARBO]| THo o 2EAQI Ei=E ALt 02
St 3Rl B = 80N F8 E1E AL8ots Q=9 #0| UUCE Figure 5= A Mot S W 7to ¢
g FEHOR HOELL

OII

PUML1 PUML2 PUML3
86 -85 75

Perceived
Usefulness of
ath Learning

IUAIL || IUAI2
.84 ®

Intention
to Use Al

Attitude Toward
Al

Perceived
Ease of Al Use

6369
| ATAIL || ATAI2 ‘ | ATAI3 ‘

.8;/ %75
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Figure 5. Path analysis result of research model.

PUML: perceived usefulness for math learning, PEAIU: perceived ease of Al use, ATAI: attitude towards Al, IUAI: in—-
tention to use Al.

All paths displayed statistically significant at p<0.05.

=0 Y AAY

HOIM 71 ALSS ZHGHs S WA SOIEICE T2k (SE SSIEH)O 22 QITXIS BE 28449 X
A|AE*'0| LRI SISO SHEQI Y2 F7| QoA DAV DA SA0N FGHH BRI 4 U0I0F BTH=
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20| St HH| =0T, IS¢t st HI0[HE E4I010] st JHHQUIOH XEY DIEHE NSS22M stakt S|
StS Feioh| fIotH ASKIS 7|EH ITSE HE ChYet -8t XIFAARO| WU 210, 1 SHME (F=! 3t
Eeh= =7t & UYL =M% SE0| S HE SIEY s 2HXE MSotH SU|0HM 88 £ A2H, A0]
O|m|A|0] 49| B2 7[ete= 0P01 1%9_* e|Ltet SofelgulM 2X7E Eoi2tE oM SHat shYS9| 7| RO
1ESIACE MM EEXIt &2 A2Z 7|HE 0] R(ACH = E-‘r‘E LE| SISO THeE ZSSHW WAL AMS A
ol F&k= DIxl= 2215 AL0|9] E%’é‘é ST G 24, TAMS 7|22 2ot 4719 A7 72 25 AXEE & +

URAULEL 24 710 M2 2 Aet 10| e =9|= L3t ?E*Ef.

AW, ABX|s S0l et WALSS| B (EE! o) AR 0| R2/0|g Faks DXLt Ol= 7[&0i thet Ef
Tt AE 92 o|E8H M E(Ibili et al., 2019; Teo & Milutinovi¢, 2015)1 UX|H= ZANOICt &, (EX£] L5t
ACHHOIl THo HXQI =S 71 WAL 8t 7IEX|7| ol (F=! SeEH)E AT 7tH5d0| =38 2l0lstt, m
2t WAL (FE! SN0 TS AL =8 7HX|7| fIsiM e QISXs &0 g SHEXQI S QUM = JHH
QI ALt ZZLH9 0|20 O|Ml= RHE A2[Eel 3t =719 #82 UMM, QISXsE 8%t 7|82 +i+Y
OlM ZEsh= A0 St SHEXQI QIA0| 22 M=ER eS| =780 &= & + UL

=M, X|ZHE 2SS AHE 082 fatah50| et X|ZHE 840 f2l0st Fak2 OIXCt 0[21gh 70| gt AE
2 X|ZHE AL 801d0| X|Z4E RE80 SEXQ S njRITt 25k M3l AL S(Ibili et al., 2019; Teo, 2009)2t Y
|5tz Z0|C}, WAtE (5! SSEU)E A8o7| Eiil QMEE 2318 7IEX=H R0ttt 21Ag Jt5d0|
Ct. MHEEA WAL WX JHUXE (FE] SR st AL Q=2 =017] YloiM= DX M2 Mo o B &
S 7I30{0F St (H=EI #z*%f%*tﬂ)— wWAZE ARZSH | E S AAE00F 5tH, Ol= WARZE SSIXHAIAR MHIAS
g 0|8ol=t =22 1 &% g9 *“P =0|=H 7[01g == UCt

A, X|ZE QISXs AL 0|41t #atekE0| et X[2ZHE REE2 2FA| solojst IS 0|

ZHE 213 )
MLt o|2fst Zut= X|ZHE A8 8014 *5._| RE40| B0 Y2 UIEEfﬂ = hrksls ﬁé” ﬁ—_rLE(Gurer & Akkaya,
2022; Teo et al., 2012)2t WS 37 St 5‘.”—‘.' TSI ARBSH| €1 342 7IEX|=0H RESICHD Q1A
SHH, (55! SSHEEIN) ALE0] CHSHO akat&0f CHst X|ZHEl RE80] QIS X|
s &0 tst Ej=0fl O|X|= E&H(p=0.
{Ct. Ol= WA (S -1‘-9.“%*°4EH>E
B0 CHEE WALS| S™XNQI =S
OlstH2t: et ZE SHAl7|=0 1-rR
7IX 2 & ULt &, WAL= 7|22 +20 S [H 71&9| -rro’g
(Seufert et al., 2021). M2t WAS| (&I ) A2 X
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Of 0I5 7HMe It ALt GZATH, Modén 2| (2021)2 ITSHIM MSot= 48t LIS2H HHIE WAL ST 4= Qith= &,
ITS UM H4S0| 02ZS F0etE: MSH2 ZH=T} ':*Ef WARE Ol 25 Oftoto] MHs| siZsHF7| &L=

OoOCI— - L-——

- t7
S Qe MAIE [TS7t E5H= SHANME ER S50} &2

M, Y5 49 = SIS 75| OfRITHs 7, ITS7H S0 S0
SOl GES FOUE 1 MY AN IECE H So 2RV} USS KIS ot SlCt, ek 45t IAIS Ol TS &
82 3% Ol0[E|o MMl YREC DA 28] SS S5 MO st AF Tt IR 297} D, BNE 2Hxs
HZ510] SYSO| TA| Bt MEIS SHIGHILE TRIS ROJSH= HEO| TS BB P o BIED ULKShin,
2021; Phillips et al., 2020). 0|2 22 MBHEQI TS RS 7|Z0| Bt T7et AHatE/X| o4 QIBA|S0e] 1QSH S
M2 23 K0A M2 B85HX| 2ok ZOI,

AU, (EE] SSIEBTON Chat HAKIQ ST 2B et $4 APS0| LRSI (SH 2SIEH)T} SISOl +
Stat0) DIXls Q! B AL HTOIN ERE|D YOLKKo & Han, 2023; Yim et al., 2021), IAMSO0| (ZE! 4
SIS BEAHOPACHE AXIS KId £ UEE LBHS HLGH| SIS (S5 L8137 ATUXOE £20)

= XEY DEMS HSE = UES o5 O0|EE THYotA 2ol 0|F X2|, 2Mot= Uets &S| g7e ERIF Y
Ct. H[O[E{e] 33-dE X7 Li7t0f otz WK AN (F=! SfEHUHE Hi2tEH DIZHIA JHLSH 3t XAl
AR H| e I 258 4 80 @ICH(Chang & Nam, 2021). J&LHH Had| sPEE0| st5st E1I0IE1 o U= ZLGHX|Tt
O™ ot O[0[HE =& AQIX|0f CHet A7t st 7 E =&te ME thet i A #0f OtL|2t ZXIE offZ
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