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Preservice teacher’s understanding of the intention to use the
artificial intelligence program ‘Knock-Knock! Mathematics
Expedition’ in mathematics lesson: Focusing on self-efficacy,
artificial intelligence anxiety, and technology acceptance model
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ABSTRACT

This study systematically examined the influence of preservice teachers' self-efficacy and Al anxiety, on the intention to use Al
programs ‘knock-knock! mathematics expedition’ in mathematics lessons based on a technology acceptance model. The research
model was established with variables including self-efficacy, Al anxiety, perceived ease of use, perceived usefulness, and intention of
use from 254 pre-service teachers. The structural relationships and direct and indirect effects between these variables were examined
through structural equation modeling. The results indicated that self-efficacy significantly affected perceived ease of use, perceived
usefulness, and intention to use. In contrast, Al anxiety did not significantly influence perceived ease of use and perceived usefulness.
Perceived ease of use significantly affected perceived usefulness and intention to use and perceived usefulness significantly affected
intention to use. The findings offer insights and strategies for encouraging the use of ‘knock-knock! mathematics expedition’ by
preservice teachers in mathematics lessons.

Key words: preservice teacher, mathematics lessons, artificial intelligence, technology acceptance model, self-efficacy,
artificial intelligence anxiety
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| 913 A5 (Artificial Intelligence; ©]3} Al)o] 4= 2 2HA o] wat 271 Apoj|A] 48tugof AIE 2]-83517] 9ot 2717}
[o17] 231 QITHMOE, 2020a). ©lol] whe} st 3tollAf AlS &4 0.2 283t 4 gl= kS BAISH: Zlo] WAL, WAk AL,
5 FAY A ol| A F 27t TA| = FAR| A = ATk Al9] w524 - HobS 'HAIEEY] 9J3t 8417 ST AL, Sl A= AL

85lo] gatzol £ot w4 skES Adl57| Q)8 AL S0 LF3| o] oA 9H:}(aﬂ Park, 2020; Shin, 2020; Lim et al., 2021;
Chang & Nam, 2021). ©|2{3F A-5-2 8t gof| A Al2] #-E- 7Hs/d ot w48k A& JQhE L BA] 0 & ofsfish= b5-2 A|A|
AL, 281 200 A B SO A o A A0 451 e v
al., 2020; Seufert et al., 2021). MY WA} A 2= A S Bl 428HS S5 2(NCTM, 2000), 48H2 B3 72 %] = 2}
ol A wALe] ek nf@ Z235it} E5], M2 w4-3hs B S w8 ol A 8sla A ZA o g 55t g
2 WAFe] F3HA Q1 A s of o]l A7 H THChapman 2002; Mueller et al., 2008; Lin & Van Brummelen, 2021). AIE- 4>}
8ol A o] AS] e BAE LehiE A E 2 B8E 4 98 Bt ohe} s Bl MaolE S vE 4 9
CHAyanwale et al., 2022). TH2HA] 428 =Q1ol| M ATE E-8-6l2= WAL ARS- o] & A H = TP 2 St 4=8tof| A A2 /d 54 Q)
28-S 9ot A AP S A 2e 4= QA thLangran et al., 2020; Seufert et al., 2021).

o] 52 7]&4-8- 22 (Technology Acceptance Model; ©|5F TAM)= A-8-510] wALS] Eﬂﬂiixl ARSI R )

‘:”Oﬂ oiah =213 2tTHJoo et al., 2018; Teo, 2009). TAM Eﬂilnixl = alg 5t Jfolo] o] Tof oJake njx|= 99l Awst

+ O| 202 A ARGALe] M 2f H| A E2A] Aeln} ARE-Z ol Sote AEet o] 24 242 AlF H:}(Daws, 1989). TAM2 1]
A}-g- £-0]/d (Perceived Ease of Use)} 1A 584 (Perceived Usefulness) S Bl 3= 2 2]of| thdt B =0l T2 ujx] = = 714 &)

2210 & 7+ (Venkatesh 2000). TAM= AlZFo] Z|\doll whe} Bl 22 2|2f 7491 4=&of] Tt Q1T 355 ol S517] ¢
Q1| H AFE o] 43} Q1| H §-240] FFE x| 9B 2918 7HEal|STHVenkatesh et al, 2012). O] 2 Q15 o] ALAS
2 OAE &8 52 (bili et al, 2019), HT=ZA] 24> W& A4 (Technological Pedagogical Content Knowledge Joo etal., 2018; Teo et
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al, 2017)3} o] Ae] ofg] 7§l 1o =2 o] QolS AAsta BT 24 80 n|x= JTFE =25l gt WAk 7HQl &

)l & A7 | asdat EQh2 ALY 35S AX 5= =3t 2.1 o] h(Tschannen-Moran & Hoy, 2001). 1}7] S0l =2 WAL=l
A w4-shs WS AR 7HsAd 0] B A (Henson, 2001), A2+ Bl 3& 2 2] of] thgh EQto] =2 7% % N2 o] AR
S 74 2 9l thbili et al, 2019). ©| X3 WALS] 27| &S 7T} Boke B T 52 x| £-80] QS n]x]= 34 910 2 A Tt &
27} o] 2o]A ghou), A BlaE2 2|0l Al 2 435} £:9]o)| A &sH=t] wALe] 27| F57ta} Boto] n] x| oJEke Al E A=

A AtE A2 A=A B9ttt w50l M A1) Fotol theh "o do] xj&A 02 9 FHE N QAT WARFALE 478t ol AR

sl 7)ot o] 27} BEs ALgEIA] Qb Hl AR A P8R 1 o] = 4= uto] i}, A Al 7] T2 1212 45} 4o
Ahgatel s om0l A7) &5 743 Eebo] vl X e Hel= Qs WARe] ALS 43 W8l B3e}] Sl 983t AR
g9 49k

o] 3 ol M= 258 oflu] WAYe) A7) 571 Al BQbo] 48t 2ol 4 Al 7]ike] Bt BB ‘w43t ST S
Ahgale ol ol ojmfat Qjake vl XA RISt 48k 49 ko] TAME 7]Rko 2 sto] ofu| mANS 2] A7) &5 7t

o2 )% 20102 EFE}I 2915 Abo]o] T4 BAS ulHoleh A A7 BAI ke Pk

AR, 258k oflul mAbe] Ap71Es 70, AR, AAE ALE 8ol X §-84, AHG o Zholl 4] P sk

7}

A, 258l o) wAe] A7 &5 A, AL &R, A ARE &0/, AAE -84, AR 2 Tholl= A 7Hd &7t A H st
ks
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S +4517] 93l 52 AFstaL ol3Yshe Sl o
o] ofgfof| Tt 7HQIZ Q1 WS} B =, A5 AlFstL
185 % A3 K Gavora, 2010; Hoy, 2000). AH7| &-5740] =2 WA= G3H4 ?_] =
o U2 0 4-8h5 Wi S Al elske = 9 A7} 20 (Tschannen-Moran & Hoy, 2001), 2] A 0] 1 S AIA Q] w4 HPH S 71771 o] A =&t
CHGavora, 2010). WekA] 247 57+ wAoA M2 HAEEAE st = 571€ wAA FoiE 4= AthJoo et al,, 2018).
o] AFAE2 WALS] 27| & 5700] HlA=2A] AFE o) of n]x|= TS 8l thell: Feamley & Amora, 2020; Gurer,
2021; Joo et al., 2018). Fearnley2} Amora (2020)= &+ Te] A|AEIS 42851 WAFEQ] AFR o] T of J7Fe n)x] = Q918 A H
otch 1 A} A7) E57He AAE 8843} 91| H AR 2ol Aol el kL n)x|= A0 2 UERITh Gurer (2021)E 530
5o oflu] =5 wALS] BT EEA] AFE Q=5 RAFSIG oM, 27| S5 70| OW% AFE gol ol felulgt FaFS plich B
15T Joo 9] (2018)= WAL AF7| &57k0] TR <5 (flipped leaming) S AF&-51e = o] ol A1 A 02 JFFS njHti B
1l o] A& A7) &5 WAt B3R A 80 JFS v|A= T3 8R10 R IHEE, 2 AoA e A3 ATE
BHg o 2 that 2 A 7HE & skl
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HI A7 5702 Q1A AFE go| o] folulat el ofake m ek
2 A7] E 57 Q1718 5-84do) Solm|e Aol gake nlT
H3. A7 5702 ALg o] o] gojulat B A9l ofake m et

ATES

ok 7jiolo] At H|FA=Z X 9] o] thsto]

B35 2 AL AFEo] g 2oke Aiel
ofgt 4 Qi Aleh 457

=

2011) Al %o]—_o_ 7].]0]0] z-]] Sk _{’\_ _g_
Verdicchio, 2017), ZAFE] ¢} FAFSHA T EAIS 4= glaL o5& =z
S WE 4 ok Holl A 2bo] 7} QTHLI & Huang, 2020). AT E2H AA| AL AHS-8F wfj#gt obufa} of
TS 4 9o ol e B Q] JF2 u)F 4 QUth(Saadé & Kira, 2009). Chang 2] (2017)= &¢H0] ¢
2] 9L nlXIche Z1S WA 2. M, Saadé} Kira (2009)= E| Az 2 2] of theh E<to] Q1A H ARE- B0/
|k HAS}Ri et HERE Chiu (2017)= ZHE ARl thgt EQFo] IAH AR &0l A1 E -8/l
SHAT} & Aol M= A3 Ite] BakE B o2 thaat 22 7 & skt

H4: AL Q2 1A 787300 frofulet 74l ‘LE—UIZ o}.

HS: Al 2?2 LA AR &ol/Adell frofnleh 749l 2 mIXIth

=

15t B2 AAARE0] wARe] WA wSof HAEEAE Seetet 9= vlx= 210l wAlE 7Tkl
Bourgonjon et al., 2013; Chocarro et al., 2021; Gong et al., 2004; Ibili et al., 2019). ©] 2 18} A2 ¥ 345 0] Z(Theory of Planned Behavior),
2] 3 o]=(Theory of Reasoned Action), 55+ 7|& 48 W ARZ 0] & (Unified Theory of Acceptance and Use of Technology)2t 72+
o] 7§Qlo] Bl E2 A& Q14511 Edtshs WS Arshe thfst o] 25 0] HHA g o] ghth o] 3 TAM-2 Ajzen} Fishbein (1980)
o] geH % 0|23 7o T BHEIFo0], Aele] WL ol WSS SUstels o] wolA] 2AE T o] Y52 Bl o
& elme} 724 o] B 25Tk 7Sk Davis, 1986). Scherer 9] QO19y= TAF] 527 480 cheh 9 Q75 E
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aff TAMO] “wALe] B| =22 ARgoll Tt A 7HH ARl S oSt et B ol2kal AFsHATHp. 32). TAM Figure 1
3} Zo] QIZIE ARE Bol (| ZEZAIE AREshE Zlo] drbt #-A)2} QIA1E §-844(EHAEEAE AHSshe A o] drh &
83H2)) 9] = QRlo & 719 HlAE2A] ARE-S Attt QIAIE ARS &0l dxt QIA1H 58482 TAMY A 14 QAZA F
& W4l ARG 9] of) ot w7l ’i4=2 AH8-3Ht(Rafique et al., 2023). Bl 22 A]0f gk 7lQ1e] Q1AL 9|7 9 olo] JF vt

H| 2= 2 2o] gt Bl =& o]ojA|H, o] = THA| Bl A5 2 2] AFE 2] Lo AR Abgol] S n]XITHDavis et al., 1989; Venkatesh &
Davis, 1996).

Perceived
Ease of Use

Intention
to Use

Perceived
Usefulness

Figure 1. TAM (Davis et al., 1989)

o] AT WS} oflH| WALS: thAFO & TAMS] 84 Q491 QIZ)H AHE- Go| A1t Q12| H go]/do] AMg o] of )]
& A Eekh bili 9] (2019)y= $8H89] 3D 7|51k AbaL 532 FEA1717] fish e S A A o &l ol el chgt
Falate] -8 o =g ARttt 1 A, QIR AR Sl AR #8780l AR 05‘%0‘;9 mx o, s 57 dA
S 551 ol ARgslE e ool 34| Y-S vlFich Devita 9] (2012)= AA|E TI_S"/\-]O] ety sto| EREE ARgshe 49
WA} AR o] o] 21 P nlR EF% 2 TSI Ayanwale 9f (2022)= Staoll A Q15215 28l thet 2311
Are] ARG o =5 A Eotom, QIA|HE §-8/9 0] AHE ool A A = Dl"“:h 25T Joo 2] (2018)= A2
ofl that WALS) AFE o)== Al EFom Q12| E AR &o| A} 91X 9-8AJo] AR o] wof ulj7| B4 g A 285} But o]—],]a]-
AHAR JF2 vRIths e skt & Aol M= Ay el Auks 7Who = heat 22 At 7 sl

He: AAIH AHE G0l 2 1A R-8/0l Fofmlet 2 <l F3= iRt

H7: QA H AHE G0l 2 AR o] woll Fofnlet g4l JF=m

oB

ol
J ru> $ i

o

l>FJ

=g
HS: A 7-84d-2 A o ol f-olu|gh Al g2 nxict.
d1ey
2 A= APYATE EU=E 48t 1ol A 258 ofH| WAL AT AR o o] FFE v|x|= 2215 ¥5]7] 9lo TAMS 7]
"o 2 2171 @57k Al QRS 98 Q010 & Edlslal 1A WS Alw kT Figure 2= A3 AL vlgo 2 =235+ L
P& Aok AF=Fgolct
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Figure 2. Research model

2 Aol A= WS-8 Al 2 30of| Tt oflu] wALe] ARE- ool JFFS vl x| 891 E 7he] A
25k 2| A|AEIQ] ‘S5 SRR T (MOE, 2020b)5 AFESFSITE ‘S5 ~Steke oy
AH0 24 258 AEHd PSS UAFC 2 20201 9L RE] A T 2 A AU AS

I et

Ag A E7] 9Jsh, Al
S-S 2o Al EE
|2F5FATHMOE, 2020b).
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& TH2E 2550 Ao PYSe| SIS =97 sl AlY FAH = AHEE I om, AlA| oS SN #atEd
7kt 7 BEEE-S Fots 2E 2|2 79 o] AThChang & Nam, 2021). Yim 2] (2021)& A8l s7H S T b0 2 ‘S5 4
St o] A2 of 2 Fol i axts Aot om, L A shgEo] /121 Gzt A olA 9 7hAol S 9T
= 1HAL 53] 3 ol B2 P50 e AAE slashet aubAolglutal Hasiint. S £t = Figure 33 2
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Figure 3. Diagnosis and feedback process of ‘knock-knock! mathematics expedition’ (MOE, 2020b)
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QA7 ot 2 elole] 44 W

AT 3 AE ALtk e] 28R offH]alAf 2627 o]t} AR 2515 Al Al T2 ARE-2 27| DA 0| EL2 o]
AHE2 AIE F8tal-gol AREslE a0l A9 Qiglth 55 et o) F-&ol thet = 3t Aol Al Z-Eol that &
] Azt tof] o] Fol Tt ZHAb= of2] Al 2154 (Photo Math, 7+ OF7FE|H], ChatGPT)°] 428} =dof] E-8== Al & Qhuist
55 ok ol ol Bt S3E Qb A A ARE e i7H6}9iE} FofrsolAlE Al 719k SHEY oty 2Rl &

Kl

o)

rO

= 1. T -1

a0l 242 S0 48 sholl 2 3 o) - Thol thel LR 2 QhSISich ofulMAHSS 5 48 HHeh'S A}

= =] -

85 4 Q= 7] ofo|f) & Fofki 2023 5Y SHE BQF 5 S E F-Eot & A -Roll SHEIIT 5 45t
o] Al 24 852 o] A E g0 o] FoiXl T Z/Je}E| g Fojaks2 24 308 o] ZHES EEolEqtta SE5t
AT} AdE2 2023 6ol AASHY o H, ofH| WAFS 2 22kl A+ E:rL(Google Form)— Sl APEHA o = AdFoll SE5IAT &

4
5402 250 0] ofjul ;AL o] AR Folstelom 1 5 YU ST T 8BS AT 2547 (e 627, of: 102%)0) S 2
7g 2k

=T
A £ BE BRsol] HEHE 2RSS 2E500] 2942 AT 7|E AL 2RSS Qol2 J1&sof
9lon R g0l Mo 3 45t 4:¢lo) Heto] Htw| L2 Saslolc). ofATh, Al 2 AL BRI L Al /1S E4U5
£ 7ol ol 29kt LA Uz Al 7148 45t 490l EUsHe ol thal Bekehe LAtk 2 il 1AL 29
o AE =g §A5P) Aol 5 BAE HE(1H: v 1A ek, 5: i TThE ALgste] S5 B U Ux=

d
(Cronbach’s )5 &3l AF =& 55} c}
74/\} E—TL— 2|22 0 2 Table 17} 7¢0] 57 2217} 197] B5to] MAE]QIT}. WALS] 27| E57HS Hong 9] (2022)7} AF&-3F 23}
S Hlgro 2 45t 5719 B AT Al B9 Chai 9] (2020)2] £ 474510] 4719 B3-S AHFIATE AR H AR
30]/\44} Q17 0|42 Thili ] (2019)7} AL 3 23} 2A5to] 242k 3700] Bak-S NAEHITH AR o) E = Ayanwale 9] (2022)
to] 47lje] B5ko 2 A5t 44 E AL L= B S oEhn o] 14199 oflH] wAS thAko 2 Ab- 7
oF B35 4510t HAF =79] Q013 4], B¢ U8 o|A], A3 et &

Aol M AHEE 2 150 £ LA X = 24 A Table 17} e

olr

Table 1. Research instruments

Variables Source Sample Items Reliability
Original study Current study

Self-efficacy Hongetal. (2022)  Ihave the confidence to find appropriate Al

technology to develop each student's math learning 5 910 872

ability in mathematics lessons
Al anxiety Chaietal. (2020)  Ihave an uneasy, upset feeling about introducing Al

technology into my mathematics lessons. 4 240 872
Perceived ease of use It is easy for me to use Al technology in my 3 357 307

Thili etal. (2019) mathematics lesson.

Perceived usefulness I think A technology is useful for mathematics
3 342 857
lessons.
Intention to use Ayanwale et al. (2022) Iwill use Al technology in mathematics lessons 4 929 898

Cronbach’s a= .6 O/ ol A1 2] /do] JIthal Kol WA 252 shbe] Hre = Fgtoto] TAT 4 ot A7 | as4, Argeh, o
A ARE o), AAIE 7879, ARG o] ol thieh Al 2| &= £A] A3}, Cronbach a £ 7 6 o[/d o2 UEte Bz F3F A|A §f
o] ZAfol| &L o] - &3t Att. A =] A2 1 W82 Appendix©ll A Al
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BHE / 2231 0l M Oflt| wALS| QIS K|S T2 O3 “EE 0t BIFCY AR Q| Of8l: X7 |2 58T ¢I3XIS £, 7[2+-822S 4o

0

o =
A, 7)1 &5AH BA4S Sl thHEF A4 (Multivariate Normal Distribution)s 2F915HL Pearson 3245 S8l S4WHQ1E 7H

rO

e
Act.

AR, ArE o] At £ wdkstr| Qs Ao g 2|42l x2, RMSEA(Root Mean Square Error of Approximation)2t /3 TH
= #4291 TLI(Tucker-Lewis Index), CFI(Comparative Fit Index)S 29151} CFIQF TLIE= 9 o]Ato]™ £ Z|gtraty whek
QO (Hu & Bentler, 1999), .7 0|/d0|H 7|&-& F3TFAL TESITHBae, 2011). RMSEA+= .08 ©|5H A3t e & ofn|sict
(Browne & Cudek, 1993).

A, 27 A By BAZ Ak Aol AeAleet A et 2 avt FanE A ettt 2 aatet Fait
o] f-2ol/d & FEAE 23 (bootstrapping) = Z-8-5F0] EA5IA T

33 AE glof = A4 95% TFollA 7551921, SPSS 18.02F AMOS 18.0 21388 AR&-510] 2AI513ITt

5 & AshsA] gelstr] flsh 2 o 9= (Maximum Likelihood, ML)E A-&-5t0f 2+l
A(Confirmatory Factor Analysis)= A A5}, 43 EFZ T (convergent validity)2t T8 = (discriminant validity) S 7155}

A Zat

71esA 2 daAl 24

TSI TH Table 2).

Table 2. Results of descriptive statistics and correlation analysis (N=254)

Mean Standard deviations Skewness Kurtosis
Self-efficacy 1 3.26 0.940 -0.204 -0.546
Self-efficacy 2 323 0.963 -0.178 -0.299
Self-efficacy 3 3.39 0.971 -0467 -0.238
Self-efficacy 4 335 0.981 -0.260 -0413
Self-efficacy 5 372 0.859 -0.643 0402
Al anxiety 1 2.81 1.035 0.386 -0.697
Al anxiety 2 2.64 0.991 0.449 -0.556
Al anxiety 3 2.70 1.069 0.347 -0.751
Al anxiety 4 2.60 1.094 0.384 -0.668
Perceived ease of use 1 3.15 0919 0.107 -0.586
Perceived ease of use 2 3.30 0917 -0.031 -0.446
Perceived ease of use 3 346 0.968 -0.259 -0463
Perceived usefulness 1 3.79 0.782 -0.409 0.196
Perceived usefulness 2 3.80 0.801 -0.422 -0.128
Perceived usefulness 3 3.76 0.819 -0.582 0436
Intention to use 1 3.57 0.830 -0.256 -0.266
Intention to use 2 3.38 0.920 -0.186 -0.287
Intention to use 3 352 0.879 -0.249 -0.014
Intention to use 4 338 0.897 -0.125 -0.124
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Pearson "3 415 E5) ¥l 7Ho] A =& LebH A= Table 33} 2t} BE HQIE-2 p <0.01 50f] f-o oF AFHA|
7h etk oiek oh2 HRIE-2 A4 g Hel vho) Al 592 U] Q5 B4 kS Ueplt A Al E 718
O = wehe uff, 428 ol A Al T2 O] ARE o] == QIR H R-8/(=0.696) 1} 7HE =2 = Bl om, thE o & Q1|
H ARE 80l (r=0.681), A7 B2 (1=0.669), AI=H(1=-0.229) < 0 = =2 /g o] YRSt B3 BE A Al4= 22 0.85 1|2k

S8 Uepto B g thE g4d/4go] gltkar #eket 4= {thMoon, 2009).

Table 3. Correlation matrix between variables

V ariables Self -efficacy Al anxiety Perceived ease of use Perceived usefulness Intention to use
Self- efficacy 1.000

Al anxiety -0.308** 1.000

P erceived ease of use 0.524** -0.152* 1.000

Perceived us efulness 0.578%* -0.236%* 0.578%* 1.000

I ntention to use 0.669** -0.229%* 0.681%** 0.696** 1.000
*#p<0.01

glA 2R1E N H B S A

FERY B2 UYsl] A BIH QALY S MAskR 24 BYe] AP ES BH5IOm, 1 AT Table 42} e
Table 4. Results of fitness examination of the measurement model

Criterion index b'e df x¥df P CFI TLI RMSEA
Measurement model 317.980 142 2.239 0.000 0.945 0.934 0.070
Fit criteria - - <3.0 > 05 >09 >09 <0.8

27 20| A A4S AwEH, x=317.980 (p<0.001)2 UEht} G718 71 2she Ao Uelyit) i x2o] gride
7 Bgat dlo|el7t A|sliof & == JAstE & thE AtE A|4+5 37 &1 27} ATHBollen & Long, 1993). x¥df 3%
3 CFI2} TLI %2 0.9 ©]/d(Bentler, 1989), RMSEA %} 0.8 ©]5KBrowne & Cudeck, 1993)24] A3t 2 =7 m o]

gl 90l #A4Z 5ol 1 efd et v Bl =& A5ttt
M2 8 Bl = 225HH Q91 Al &(standardized factor loading), v 5-AF2ZFH(Average Variance Extracted : AVE)2} 7Hd 4l

| & (Construct Reliability : CR)E ZR15FITE EE3HH Q.91 A2 04 olfo]al FAACZ fofshH 41 Bl 7t FHEQ
Char et 4= QITHBarclay et al., 1995; Hair et al., 2010). T8+ H-#AREZ4E2 0.5 014, 7HE A= 2= 070301 3 B e
7} Fsiokar ST Woo, 2012). EESHE Q91 AR TS 0.524 ~ 0.884F UEFG O™, Z47ko] Q01 Azjjgfo] R EAH o7
D ol5let ot PHFEAZZ7E 0619 ~0.7669] MY E B or 7 AT 0.830 ~ 09202 & L}elIT) oo BE §=ol
71EAE Bt e R 54 Rio] et st 2 0 & kel THTable 5).
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Table 5. Result of confirmatory factor analysis

Variables Items Factor loading SE. CR. P AVE CR

Self-efficacy 1 0.848 0.633 0.893
Self-efficacy 2 0.884 0.060 17.675 ok
Self-efficacy Self-efficacy 3 0.780 0.065 14.622 ok
Self-efficacy 4 0.775 0.066 14.470 ok
Self-efficacy 5 0.524 0.065 8.679 ok

Al anxiety 1 0.818 0.619 0.866
. Al anxiety 2 0.664 0.070 11.028 ok
Al anxiety Al anxiety 3 0.826 0072 14.464 ik
Al anxiety 4 0.865 0.074 15.152 HrE

Perceived ease of use 1 0.681 0.621 0.830
Perceived ease of use Perceived ease of use 2 0.800 0.107 11.013 HHE
Perceived ease of use 3 0.811 0.113 11.121 HHE

Perceived usefulness 1 0.876 0.766 0.907
Perceived usefulness Perceived usefulness 2 0.847 0.058 17.157 K
Perceived usefulness 3 0.742 0.064 13.920 K

Intention to use 1 0.829 0.741 0.920
Inention to use Intention to use 2 0.843 0.069 16.367 ok
Intention to use 3 0.838 0.066 16217 ok
Intention to use 4 0.811 0.069 15413 Hkk

e = 7t §iRlof| Tt -2 AatsE ko] Al o] Al gt e 2 245 ket 4 1TH(Segars & Grover, 1998).

2 Aolxe] 54 magol|lA BE Helo] Ak Algo] AlFR?)0] B ARES At ET 2B 2 whHEPY E = Fositial kel
A THTable 6).

Table 6. Discriminant validity of all variables

Between variables AVE R R?
Self-efficacy < Self-efficacy = 0.633
Al anxiety Al Anxiety =0.619 0326 0.106
Self-efficacy «» Self-efficacy = 0.633
Perceived ease of use Perceived ease of use =0.619 0652 0425
Self-efficacy «» Self-efficacy = 0.633
Perceived usefulness Perceived usefulness = 0.766 0670 0449
Self-efficacy < Self-efficacy = 0.633
Intention to use Intention to use =0.741 0768 0590
Al anxiety <> Al anxiety =0.619
Perceived ease of use Perceived ease of use =0.619 0.164 0027
Al anxiety <> Al anxiety = 0.619
Perceived usefulness Perceived usefulness = 0.766 0207 0043
Al anxiety <> Al anxiety = 0.619
Intention to use Intention to use = 0.741 0240 0058
Perceived ease of use < Perceived usefulness Perceived ease of use =0.619 0,660 0436

Perceived usefulness = 0.766 ’ ’
Perceived ease of use < Intention to use Perceived ease of use =0.619

Intention to use =0.741 0778 0605
Perceived usefulness < Intention to use Perceived usefulness = 0.766 0795 0632

Intention to use = 0.741
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FERY A

o
o[N

ARG o] Fgle

AL Yo A 7= ArM= Table 72 ZTh x>= 340.889 (df = 144, p < .001)& LFERITh 22U} x20] 79 BEEF 7|0 vzt
3t 7ol AA5H] wi2o th2 A3t 2|42 s A& slof g W27} lthBollen & Long, 1993). x¥df=2.367, CFI=0.939,
TLI=0.927, RMSEA=0.0742 UEF O, RE ATe 2|47} 7| E5kS S5t uhetA] of2] A3te 2|45 7 aejsh Aat,
B AR o] Hetr = TS o]kl Tkt i)

T =2 v e

Table 7. Results of examination of fitness of the structural model

Criterion index s df xdf p CFI TLI RMSEA

Research model 340.899 144 2.367 .000 939 927 074

Fit criteria - - <30 >0.05 >09 >09 <08
ArEye] F2 24

FEREFPA A ¥l 7he] JEFS A el A= BAS AAISIReH, O ATk Table 87+ 2k A7) &5 AAIE
AHE £-0]/3(B=0.660, p<0.001), VA H R-8/3(B=0.241, p<0.01), A& 2] =(B=0.211, p<0.001)°]l -]+ 2 FF& vl Hich A<t
< AR ARG g0l g7} A F-8/d0l ol 5 GRS XA eskeh. A ARE B0l AR H 7-8/(B=0.641, p<0.001)3}
AHE 2= (B=0.372, p<0.001)°ll -F-2I 8t 2] FZ2 mFlth 2o 2 AR {8492 AHE 2= (B=0.469, p<0.001)°l -2l 2t 7
A JgF2 vt

Table 8. Path coefficient estimates

Paths Factor loading S.E. CR.
Self-efficacy — Perceived ease of use 0.660*** 0.062 8421
— Perceived usefulness 0.241%* 0.065 3.200
— Intention to use 0.211%** 0.046 3.993
Al anxiety — Perceived ease of use 0.025 0.040 0425
— Perceived usefulness -0.033 0.037 -0.649
Perceived ease of use — Perceived usefulness 0.641%** 0.099 7.033
— Intention to use 0.372%** 0.091 4480
Perceived usefulness — Intention to use 0.469%+* 0.080 5.907

#55p<0,001, *p<0.01, *p<0.05

Az de] 2.7y E7tE B3 A= Table 99+ 2tk &3+ 37)= 0.5 oo &3t A7)7F 331.0.1 ~ 032 EE, 0.1 0|7k
S} 37)7}F Zthal ESHHCohen, 1988). AR H ARE 80142 2H7] &5 72H(B=0.660, p<0.01)°ll A A o2 T JFS Wt
ATERH(B=0.025, p>0.05)0l1= A4 Q1 FFS 2] Gotet. AAH -84 A7) & 57H(B=0.664, p<0.01)°ll 7P 2 FFS &
I QIAH ARG 80l (B=0.641, p<0.01)2] AHZQN FTFS Wkom AIERS A-7PHAQl FFS u]x|A] Fth A 557
AR H g0l 21 G THB=0.241, p<0.01)ETF 7H & 7k(3=0.423, p<0.01)7} B A LFERTH ARE o) E = 27| G5 7H(B=0.76
p<0.01)0ll 71 2 S A QIR AR 80]A4(3=0.673, p<0.01)T A 3-89 (3=0.469, p<0.01)°ll = P Bh= 7o
LRttt A7) @570 (B3=0.221, p<0.01), LA H AR -2-0]4(B=0.372, p<0.01), AAIE F-84(B=0.469, p<0.01)= AF& 2] =oj ]
29l J&FS nH o, A7) as7he] A9 2 a3k(B=0.557, p<0.01)7F A¥a kRt o IA Uebgth

=

Il
rlo 32

IIZ"..HUpo
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Table 9. Analysis result of direct and indirect effects of the research model

Dependent variable Independent variable Total effect Direct effect Indirect effect

Perceived ease of use Self-efficacy 0.660**(p=0.004) 0.660**(p=0.004) -
Al anxiety 0.025(p=0.726) 0.025(p=0.726) -

Perceived usefulness Self-efficacy 0.664**(p=0.004) 0.241**(p=0.007) 0.423**(p=0.004)
Al anxiety -0.016(p=0.856) -0.033(p=0.523) 0.016(p=0.741)
Perceived ease of use 0.641%*(p=0.005) 0.641**(p=0.005) -

Intention to use Self-efficacy 0.768**(p=0.003) 0.211%%(p=0.002) 0.557**(p=0.005)
Al anxiety 0.002(p=0.913) - 0.002(p=0.913)
Perceived ease of use 0.673**(p=0.008) 0.372%*(p=0.007) 0.301%*(p=0.002)
Perceived usefulness 0.469**(p=0.005) 0.469**(p=0.005) -

#% p<0.01, * p<0.05
ol/de] AT St AT EF o 2|F 2ol thet S A= Figure 49 2Tt

.21

=HEh
a5 67 85
23HE0l QIX|E QX E QIx|E

841 +842 843

88
83 T7 72 55
R VNS

Figure 4. Path analysis result of research model

72 E E
A7 2T 10 12
46 64 66
.78 .85
QIX|E AL QUX|E AL QUX|E AL
zsH2 A £0|41 £0|4d2 20|43
61 80
o 68 81
AE52 A5 60
o -]
7\ ZSU4 71
T 92 84 \120/5 284
2255 AtEoE .84 .70
73 AE2lE3
seEeh ) : - 81 66
68 oIx|H Me2lEq
.8% +84
Cu 88 74

2 AT A1 8 Aol A8 AthH 553 wgslol, AL7|NF BB TE ALY S 45} 2ol A3
L ofumARE ] ALE ol FFL HIAE 201 ASHALE oS 9I3) HYAT DHS Fal ofulwate] | ES T AL
22 TAMY] 2% 29102 FYslo] ATRYS MHSIGTE AHY APRFS FRYHY RS Aol 72H WAL
Wt 2.2 ZE RS B A7 ANE B0 2 E53 kojol AEL theut 2ot
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A, cllB] wALY] 27| &7 QIAIE ARS &olA, QIAIH &o]/d, ARE 2l kof 2. 7Hd ARl &2 nxit. o2t Aike=
A7) &53o] w2 AP EihARl S sty ol FAA wa-gk WS st = A7t Aoke A8 A
(Gavora, 2010; Tschannen-Moran & Hoy, 2001)2+ = Y X|5h= Z3to|th =gt wAte] 217 G- 5740] HlT=2 ] 2] QIA|H ALE- g0/,
Q1A ¥ go]d, Ab-o] o] 21291 kS n|H thal B 1S A8Y A5 (Fearnley & Amora, 2020; Gurer, 2021; Joo et al., 2018)H=
oS A gieh &, ofH| wARS o] ‘FE 8 A & E-85to] 28 £ S T 4 e s o] Ut WO ) 5 E
E ARESH7] 411 425F =}dol] f-&sittal w7jH, AR oA 8ot = o =5 7H 4= ot

S, Al EF2 QA ARE- go]/dT IAIH F-8/d0l f-olmlet YIS vl A] Ut OlEﬁP A= EQto] JIAH -84
I AR EH ARG Gol Aol A1H ARl B4 7R nXicta B gk A& wARe} ofjH] aAtol] gt A3 15-5(Chiu, 2017; Saadé &
Kira, 2009)2H= Th2 Aytolm =2 7|5}5t AT E Qo] thdt oflH] wAlo] AR O] =5 ZAFSH Van Vaerenbergh 2 (2023)2] 12t
FARRE Aot} FF Yo7t B2 WAbE HZAEE A 9] ARgol| QJ55HA] %5 4= AUTK(Sinclair & Aho, 2018). ©]2{3F °]-F-E Van
Vaerenbergh 2| (2023)= A3 A5} L x|stA] 942 A7t Uehd €910 2 o] aAke] o] yo| & |55t} 12U Saadé
2} Kira (2009)9] Aol A= ollv| wALS oA EQto] n|A|= &3} fofstotal Ul o B 2 o] wALS 7ke] dtof|A] E9te]
BIHgol tigt ELA|E olsliste ™ 7141 &4 A7t 3" F o7} Sl

AR, AR E ARE g0/ A H F-&/d0l F-2lst F3F2 n|Hitt. o]23t Z3t= 7|& 3] A (Ayanwale et al., 2022; Davis,
1986; Davis et al., 1989)2FE U2|ot= Aato|th. F, ofH| WA “H51 428 Gt 7} 48} =}]of| AFS-517| Hrhal 7| 48}
=}dol] AR&SE7 ol F-&otral QIAIS 4= Qi whebA e 4=5F =¢o]| ALEsle= Al ZE 18-S 7S o= wAFSo] 0] 85
7] =& A& 43 I o| AE i dskET| kS 7S oloF S Aoloh

A, A2 ARE o], JAAH 842 ARE oo folt &S pHich o]+= ’?j"}]ﬂ——rL—(Ayanwale et al,, 2022; DeViita et
al,, 2012; Joo et al., 2018)2He. YX|5h= Aufo|H, ‘HEt 428 {7} =8} =¢fof| A ARES17| Y1 58610 T 0 & 42910

A 8ot = & 7RIt AS AR TFE, QIZ|H AR 30]“«] FTaI= A %%AJEE} A VbR R A1
= Q1A /-84 0] ©f IA| Yebetal QIR H ARE- 80l QIA1H §-8/82 M7= ARE o) ol J&F2 HIX] 2L AUt o2
Ants AT off, ‘FH 3 A 2] &4 AT SR ‘5“—5—%’ 28 AT 7 8 29l 9] B 2/} e 43
7N dshet] f-85tthe QIAS 71l Aol 48 =Qlol| 4] 2] ‘5 5t FH o E-8-5 =0l Wkl S ou|ghtt. whetA ofjd
AFE0] 428 ol A ‘= =5t T 2 A Ao F-8olelH S5 5 ST 7F =8 ol A 3] 82 A s
At F-839 Etehs Q1AlS Aol o]t W& =2 I E 3| A g5 ojoF & Aot}

2 ATE WAke] 27| 543 Al EQFo] TAMY} of w3t 124 HAIE et =] AmE 1 43t wSof| A H& 4~5He3 )
o] g-gof thgt o] o] & A| A5 & Aol A BT AAPE 2 ohEak 2t

o°"
2 ru]n r

2
— O::: -
B o r ot

l:l
=

0|

1 9170) AT oulaAke] 27| R3] ) 43 HALY S AF§ Steli ofulmate] o of Qg ulxE WY 221YS
HojZc} ol mALS 0] ‘E1 45} ST S 45 Sqlol 43O BEY 4 Y So] glrka Wtk A LAo)A A}
Bofols o8 ) 4 9l 22l 47 skl A7 502 A8 ool A Qebiich 0 wsbhof 27 el
o0}, o= ofju] mARS0] 45} 490l ‘T 48k SHAT'S AFGE 4 U 2ol TiE W} W T 45} YTy 7} 45}
S dollA] L8] 41 @3t BE L Shle] 9ol §-83lths Ql4lo] el S-UElolof e AR 8 1AE §84E
AFE ool n)3) AR AT} 71 S RO m, o= S5 48} gk 7k 48t ol M) 5843 AAE 9 AL o
£ obd 4 982 AR $51 g oM IS S8 B F ShH SolA] 4812 0 2 AT 4 Y 71812 Al BSHE
200 EHNCTM, 2000), SllH] FLAHS A= 5 51 28t i) 7k 428 ol BE317] Ak A= F23Pi A8 3kAIE, 43 44
ow spyo] 4814 ALLE ASHET] £2-2 2 4 9lrkal A4Sk o] B 7] glekal 1413 4 gk o) el je-g Eus
olu] TARS 0] 45} 49l M “EE| 43 ALY S AFG Bl O 28 foleltl 45} 2ol 4 | 43 STy & A Wl
A}w 4 9 5212 BelET 5 Ao, 43 S04 AHg 3] AT §-831THE QA2 T =S (AT est
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A AT ZH2 AR A Q1 S ot ofj B WA 9] B|FE2 R AFS o) ol J&FS v 4= Qi wheha] wALe] ZHQl Hglo] B3R
A AHE- ool n] x| = P olalistEH o B2 T4 A7} o] 2o|d "ot ik B4, & AtollA Al =2 IO 2 ARSSH
L5 LR = AL 7| B2 S-S Aleche ERE 0 2A A 258t Ayl 8511 Qlok Tefu S ke
A7 Al 22T 710] RE E4Z WG Ttal B 7]= of ok Johnson} Verdicchio (2017)°] AIS] £ & ShE QI7ko] Alofd 4=
N 7162 7HA I ekl AF st Biel o], Al Akdo] X ], mAleld, g gt Zo] theFst et 7|55 711 Sl whet
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Appendix: Survey items

Variables No. Items
1 | have the confidence to find appropriate Al technology to develop each
student's math learning ability in mathematics lessons
> | have the confidence to find better Al techniques to apply to my
mathematics class.
Self- 3 In my mathematics lessons, | can use various Al technologies to motivate
efficacy students to learn.
4 | have the confidence to apply the new Al technology in my mathematics
lessons, students can reach their learning goals.
5 | can learn how to use new Al technologies for my mathematics lessons at
any time.
6 | have an uneasy, upset feeling about intraducing Al technology into my
mathematics lessons
7 Since the development of Al technology, the method of teaching and
) learning mathematics has become more uncertain and ambiguous
Al anxiety
8 . . : .
Applying Al technology to mathematics lessons feels like a big hurdle to me
9 | feel anxious or afraid when | think Al technology has to be used in
mathematics lessons
10 | It is easy for me to use Al technology in my mathematics lesson.
Perceived - - - - -
Interacting with Al in mathematics lessons is clear and easy to understand
ease of 11
for me
use
12 | | believe that using Al technology makes teaching mathematics easier.
13 | I think Al technology is useful for mathematics lessons.
Perceived 14 | I think Al technology enhances the learning effect of mathematics lessons.
usefulness
15 | believe that Al technology can be used to teach mathematics more
effectively
16 | I will use Al technology in mathematics lessons
17 {1 will often use Al technology in my mathematics lessons
Intention
to use 18 | | think Al technology should be used in mathematics lessons
19 | will encourage other teachers to use Al technology in their mathematics
lessons
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