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Abstract

Against the backdrop of the deep integration of educational digitalization and artificial intelligence
(AI), teachers’ Al teaching efficacy has become a key indicator for measuring their deep engagement
in the digital transformation of education. However, there is currently a lack of specialized Chinese-
language measurement tools. Existing theories of teacher teaching efficacy focus on traditional
classrooms, and information technology teaching efficacy scales only cover basic technology appli-
cations, which are insufficient to address challenges in Al scenarios such as human-AlI collaboration
and technological ethics. This study revises and cross-culturally adapts the English-language Al
Teaching Efficacy Scale developed by Chui and colleagues (2024) into a Chinese version. Grounded
in self-efficacy theory and the Al-integrated Technological Pedagogical Content Knowledge (Al-
TPACK) framework, a survey was conducted among primary and secondary school teachers from
multiple regions and educational stages. Exploratory factor analysis (EFA) was used to refine items,
confirmatory factor analysis (CFA) was employed to examine the structural validity. The resulting
Chinese version of the scale demonstrates good reliability and validity, providing an effective tool
for assessing primary and secondary school teachers’ Al teaching efficacy, as well as a reference for
teacher professional development and the construction of a human-AI collaborative teaching eco-
system in the context of educational digital transformation.
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R, EREmRFSHES N T RS BUTMEEBRR RS . ARREANTE IR E Y
PR Y, BIERIEA T HREMA B A 28R, 2dfE, QU BatBUnE AN FREE
FUEHE 2. RIIBRR M THREC RN SO EER.

BEE N TR R BA SURNIR B IE SN, BEBEAMR IR D N “BORIGRA” [7) “
REMKBERL” #67, ARG E N TR REHAMEERMAT AN, L 2423, A EENHIR%
SUME. RE H AT SIS B AR S E ORI RRSER, (HEERLS ) B BRI AT SRR T
OB S, FEE AR I B A N TR BRI AR A RIR(AL-TPACKORER 1], it — D BIH 1
HUMHEE N TR ReBR BT B A AR R SR 048R AR, A 8O R B A R 5 & T A,
K2 DAL G A SR BB FE B EOREEA S B R [2], HELATE /@ Bie N DR REHH 75 T AN
[l FEMBIRER . SRR G A B AR M A S %0 5K . B WBLA T L B E HI S5 B AL
HURRRERTT IR T 2 A LR R (3], HEL T8 N2 EIT A TR AN 5. B RGVERA
TACIPP TEAGAEFERERES . ST, JPR—BERGRE LM A H Kb K& RO BN RS

b ESERETR GRETR B E N BCE R AT R .
http://www.moe.gov.cn/jyb_xxgk/moe 1777/moe_1778/202010/t20201013_494381.html, 2020-10-13.
2 S5 B e FIRAN S “ N TR B+ 1780 . https://www.gov.cn/zhengce/content/202508/content_7037861.htm, 2025-12-09.
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2. JCERERA

2.1. ANILEEBFHEER

FUA AR R DL B A RE Jy LAt Bandura [4]90 08 H JAABERGE IR MATLERF E 1 5 T 2 5 A BE /1 78R
FMAT RIS . R AT R [5)55F 228 IR IT,  FUMBCA AR R N — A BB AN A N3
BB —MRBCERE IR BUTX B 5 5 NAE R DAREE 1E A R rh ke 4 FH () B A A R 5 A
Wrs AN ANBCEER R EUTN B & #OE S B R I B IR S5 PR .

1E HRAAE IR FIHESE T, Compeau 5 Higgins [6]1 “THEHLEH FRAARERE” Fitg NAMERS L AE 08
e TR RE D RIE S, IR THORTEEE T B RABEOT A el . R J5, BERF TR RIE
T AAE SRR B IR IR . #iltn, Hatlevik S5[7]F— 2 X4 7 “— K& ICT BB 5“1
FHEEICT HREABER” , AESE 7 — M ICT 5 AL RIS A JE 1 7] 207 H IR ICT H IRALRER 0 %
e BEJE, Kim ZF[8]LLZHE NN R, W 7 HAER TR R B R, IR HAE 04
0L .

B R AR S HE ORS00 E AR AT 2 I Bl I BOR B85 & ) &
FHERMESBEREMNREGES . R, NLEGENEAARA. B EREERE R,
FON B ECA B EE . AU RISERE 5 7Bk, BT, AR N TRBEHE
RERR” € SN BUTHERE sk, X H CReig A M N TR BEER, DML BC- st KT
i SCIAMEAGIR S, R RO AL R R B AR AS BE Bk R 25 A Re I &

22. AIEEBERFHERVETR

FIAE ST, Gibson [9]5 Ashton [10]7655 AN [F) 4 B2 A4 UM ARE RGN B B 22, [ [
R A5 [5 140 LRI Ao T e v/ 2 BOM R AR B A A B TR PR R A ORS8RI, (1], &
SERL12] WRIR[21F A E ARG A B REHIT BT 5L, HESZ USRI S HELE 500 H iy B — 4
JE 10 2 R IR R E SRR B I R R e s o« TIAE R R & BLH 00 I L AR 2 1H 218 AR 553190 il R 7 15
BAHE . FEMAY S BRRBYAENE BB REER, Oztuzeu A1 Misurli [ 131 R S FEHE R e
TSRS BB IR REE R, —FH PO N B LG BT 5T UM R RS B & BT PERT 7t 21
SE T ERIEAL, $RAL T RS . TR, Chiu ZF R T HBUM A T8 BERE 71 H Rk AE I (TAICS) &
, NGNS N B0m B FAE R AN BSR4 7B T RAEZE14]. SR, FHE M8 = v 4G 20
NI REHCA AR A L H . BT AN Chiu 8871 A TAICS SR [ 14T DAL, IF LN
NWEFON ROITJEAS BE SRR S, AR ATEEM PPl 3R 20t N TR BEN H T BUA R E &
SO R T H .

3. gt
3.1. fiRIA

TESCRRBRBERY B, W 7038 K I Chiu 5T R IFEGUE T 1HI A K-12 M B “20m N\ T8 sere /1 B3k
HEIK” (Teacher Artificial Intelligence Competence Self-Efficacy, TAICS) & %[ 14]. 1% &R 4 E S5
T A E R R T 2024 5 kAR FICEUT N T8 e e JIHEZE )3 (AT Competency Framework for Teachers),

3https://unesdoc.unesco.org/ark:/48223/pf0000391104
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BRI NANUERL, B “ NTREREMESNM” o “ALEESHAEES” « “ALERERE” . “A
TRERHAI « “DAONARINTERER IR DUk “NTEBESFFEUT AR » BRI H
24 N2k H, BRI 4N KH, SRR ERIEER RN, EAFNER A FE 2R S TR
R R RIFRERE . R, 2R RAE R b b BA B M vk & k.

3.2. ARYERE

NTRIRBIE T B R AL RIE ST 5 LB S P @ . WERRUE SREEE, AW TE ™ R e b ik
WA FTHRE, X RIESCERIT R T RSUHE SR T A

H5E, W TR A R RE 5 BB N 00, AR IR I WA TR SO . HR,
P IETEHOA A R BT U AT BB, B P47 (8] B R 5 R BB AR LU X, X SO ZE 4% H AT
BAT, WA TR PSSR AL O IR 55 o B, 806 3 BEE VL K. 2 L ERIFRIT TN R 2 4 —2
HOMAL PP /NAL, X 2% FRIRE . WA RN R R B R PE AT i VP« ARGE VP o R L EE— 2P itk
Rik, BAMMAE 6 M. 24 MEBHIAH CBERE R LI, 1= BEATE, 5= %8
FEE), LA ORI 45 R ARk 5] FEE

3.3, FiK

AHFFET 2025 4F 9 A RAERIHAES, ik w45 2P 6 4 E /N800 R R S, BT B3 =]
WA R A5 43 4, SR SPSS26.0 FAFHEITHE T . A BONER G RTINVIERLR, FEET K
FEA BT RIGUEVE R T 2047, i — PR R R IS5 8% .

RIRERBIT KRNG5 T FA S S R G i, Bt 5BITnfimr: o
FeIFRRTUE 8, THE &G 5 ER S BRI R SR B, A SIS S5 A
REHIIRT 04, KB SRR S HA RIS R B, SDUEA R EIAR. A
K0 R AL E N — B, X EWIEHI R SN BT R AT . S5 R oR, 7SNEE I bz
Lk o REANT 0.767~0.823 Z I8, ¥+ 0.7 (O3 S22 nT 2 bRk, WIGA R &4 B A& RGN
k.

FETH 731 5405 BERT S0 (0 Atk b, 0 i R R R VLR 7 2 b o 2T, KMO A5 0.812,
Bartlett BRFZAG 301K B G0 i1 0 7K F(p <0.001), AW IS A BEAT K007 o 70 W R A 5o 0 4t
FERIAR T, DMFEE R T 1 vRErdE, 254G BES AW R T4H , HHRA KT 27 IE AT
o VPR S RER, EHRTRMANGEEENT, 0 BUFEE R T fm g, R FES
TR T3 ATE 0.4 PRAERIIGOL, R 450 380E 5 I SOE Rl A A ik 2210 .

NN — BT BRI, AFFER 6 LB/ YIh. SR esE, B
WFR, AFR., F TR RN E—RBOTRVIIRN R, FFRAPEEML—X— TR . ViR B Sem K%
ODEBRAT RN H—, ZU7E UM BT (AIK3, AIK4, AIP3, AIE1, AIE4, PEN1)FIE CHEfR . 1E2&FE
3, LARGEIS B 5 B SC R E et K=, ZUi e EER C N LEREMENH” “ANLEREH
ST AR NAL S, R AR HUE Y S BN TR BB 1 R AT N S U

VIRGEREIR, 6 B2V ERIRR, TMBRN 6 EBUUFEE XRIB S /N FE A FOEREA L
RIS FAR R DA AE S VEEIT R SCBRAR (i 22 -5 ) R vEE ORI ) R, 5 2 o0 A o AR e it
i BT 0 S AT, S o i BRER At T SEE 2 A& BV RYE . R, S50 i
T, TESEPREC: TAES, XA TR TRMRE RS MIEER, 5% TR I
HNIAT NAEE TR G — A, X “AT THIEREARD” 5 “AT #EAEBE R B S EW AT A

SN
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SRR AFAEMERE, X SR AR FE B 424 7 R B 08 SEBR 2 TH ) SIF S

SiARUG S R G R AR, AR R R EWE S X 80E, SEFHRART I ZR
HUE, e MR IR 8 5N T 0.4 BEREAS K LA LR 7 _E3mr 3 KT 0.4 (AL 6 18 (ATK3, ATK4,
AIP3, AIE1, AIE4, PEN1), [FIB % B4R RS 5 AT Gt SIS 48 5 % fs, SERTF IR R LR 15
Br, SRERILIR S MFEERT 1 MAKET, RIFT EMBERN 68.37%, H I T 2ENT
0.512~0.843 Z.[i], TG PRl 5 fif AL (% /000 IR - 387 SR 8000 L6 1)

Table 1. Factor loading matrix for items of the teacher artificial intelligence competence self-efficacy scale

=1 DA LB B RYERERSTBNNE FHFTRY

PR F #f R A

Wl W2 W3 W4 W5
AIK2 AR N LR RERBIEBEEM 0.720
AIP2 F e N HE TR R S PR IR A B A TR B LA . 0.691
AIK1 AW X7 — N L REGET N TLERE. 0.688

AIPT HAEIEF SEM AN TR EE T RN TIRE, LR ITEI A A e i,
FFERTH A 2 2T K

AIE3 7Ef N AR T HI, JRARMSORER B & 1 & O g 0.677

AIE2 FRABHS (R4 % A5 B AN T8 e TR 3RHL. 0.650

AIP4 R RE TR S Ath N e 224 B A ST HLE N T RE L A . 0.577

AIA2 7EFET N TR BRI, JRAEUTE— Rl Al J7 sCBLER TH 2 AR 22 S R R 0.800

ATA4 FREEN N L Be L AR {RUE 54 B ERITAS 0.749

ATA3 FREEME XS 7E N T2 e P45 v (1 52 A 5 ST DL EAT V1A . 0.657

ATA1 FREENSFI N T8 B L BAR 2 2] VPAl . 0.594

HCE3 $LIARE], SOk AT B8 A fh 0 i) R 6 51 10 2 A3 0.735
HCE1 FREEM PPl — 3R N TR RE T H s R sk . 0.667
HCE4 $RRENS BB N LA e X A 1AL 277 A2 1 & J7 IEI 2R 0.637
HCE2 FAEHE Il — 2N T2 A8 T H AT RE 775 A RS o 0.537
PEN4 F AR # SRR U I RIS — e veih fla N L BRI 2% S10E ) 0.835
PEN3 FUR T R 9 5 R4 K HA 7] 43 2 B 7 N LA BE 20 T HIIN 25 0.800
PEN2 FRBR FHRFTE AL CHIR) Z AN S 5 RIS 0.470

R

0.585

P
He
P
He

ok
Ae
&b
Ae

SHEAT S5 T R T4 FE B R T AT AT e b, SRR, AANEERI LR o« REANT
0.787~0.862 2 [8], 35 /5 T BRI & 22 0 2 hnife , RIEIT 5 2R A& RIFIM N — B 5 W E v 5% .

SEAHIRRAE . PSR S B R, R ER NGRS R R R, R RA
S AR 20 MBI /N FZUTN TR RE B MR R R, SHEEM NIRRT

WYEE — (N TR R R ARG TR “ N TR ARG 5 “ N TR RS HARBE” W%
FEREI . R A R T EUT N TR RER “ TREMERER” 5 “#erdktkis 7 HAERA IO A
AT EL, TR —ANG . ET IR AR X EE TR A HR I RHECE R (TPACK)REZE/E N T4 6
AR AR (AL TPACK), ‘B brEE BT ORE I EMESR N RERAT, FHRERRERShIEH <%
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THELE” BATHEA IR Rk, R ORERE Ay O N TR BEHECAN Y e SO FUMREIRA Al
THRFE, BT HAFRGHEEN AL TR, SOHSEiti &R A FeETiE 5 N TR RERR I #
Az

WL (N LR RACE) R 2R T 5 “ N LRReACE” 4R, FFACHE T 4 B2 (1 It J5UA -l AT 1
Rkt LR E SO BUTERCA R RSBV, R BURIRAL, BIEBoR S, ik
S 52ER SO ER, 51eEde. RTUEMBEIAN TR, XEI 7 AKRBONN T REHCA AT
T CEORIEET 5 AT ORI 15].

HAR=AUEFZ R R YR LA AR5 8, BRI T

N TRV HUMREIZ I T8 B8 TR IT 2 SIVE VAl MO0 2% ST R, suih 2 A B 3T
FFAE AT 53 (1 22 I h s R VP0G 5 20 H s — 3

AN A BN TR e - UM BE AL ARl N TR BE R 208 I S8 e KU, BEAR AL 2R,
GIFEAEBMERGROR, WOREE PRI,

NLERESCRFEUT LA e BOMRE LA N TR RE S fedt B S Bk, BRZ 51K
5, IFEFHEMEILE, HESEE L FARLE AL B

i LRI, HATEREITH N E BTN TR RE A AR R R 0 5 ANMERE . ILat 20 NI

4. RGER

TETMAR ) e hh b, AHE AR EdhfE, i w46 2 & a4 NS 20m kT BR s . 4t
THEN R 397 £y, fERIRVES A 4T . B R S BB IEE TR0 55, RERIGH 0% 315
By, A REE Y 79.35%

B EoR, S5RENZITEZRAMIL. TR Wi, WL 7R dLAREET. BH00 5T
40.63%, LHUMELE 59.37%. MEEEEBORE, /NEHUN . WIrh 200 K T BOm i & L2370 8 38.41%.
31.43%H1 30.16%. tb4h, FEAREFES . BFR. FHEREA NP E EWEI 7B 28504, £
KPR LSRR IR B RIFII 2R SAREE, A0 95 SE R R I H 0 55 RIS IR (v 52
MBHE SR A, XS YEE A AR SR B, R0 R3S A, 5 06 P R BUE rT #5270
LA

4.1. RERMEETF o

NARIRAEAT G R MR T AR e, AHIF 7O 1E 2RI B B [0 i 8 it i A T R R M IR
ST SR R Wi 5 i K 5 vk A e, DARFIEAR KT 1 R 3 HUbR it

TR IR, KMO {H4 0.912, Bartlett BRI EAIIE R B Z K, R\EIESATHE T 97
B M LB AN AR, & R R I RT3 (B A 0.537~0.853 2081, BT 0.4 HH HIHE
AR, HAR I B R T A IS .

BARRE, a5 4 NEH, BRauEy 0.608~0.788, XF NN T8 REHCE N I & 458 — 6
&3 NKH, BRI 0.596~0.721, XM TREGECHMA S, FE=0F 4 NEH, RAEEN
0.576~0.700, SR N TR BEHBCEAL; 4EEIIEE 4 N H, HieER 0.537~0.853, XF R LA A
ANTEfeRH; EROE 3 NS, BAEEN 0.569~0.731, XM A T REFFHUR L L e, 4
JERRIGUR RS B TR — B, TR F- 380407 43 AT I T -

R RRN, RTINS BAESUE R TN A E E AR RS ) T R, 4 IA
B, RHBUEERFAmrak g B R . XIAE T BRI & L ITE W S AR e
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BoJG, FETREARER G AMOS 26.0 BT T 3AEMER 720 b, PAE— DRGS0 20 N T4 e 2%
e R ) TR AR . i 2 PR, 2R DT B R HUEXMAD N 1756, /N TIlEFHE 3;
IR 223 JTAR(RMSEA) R 0.073, /T Il FHE 0.08; B4k 3 77 H5R 25 (SRMR) A 0.06, /N F1Ifs F44H 0.08;
T2 FVE L & 48 2L(PNFI) A 0.712, KT 0.5; LLBEGERCIEE(CFI) N 0.936, KT 0.9. DL E&RE, £
Rl 7RIS R4F

Table 2. Model fit indices for confirmatory factor analysis of the teacher artificial intelligence competence self-efficacy scale

F 2. BUDATLERERENBRMEREREIEMRFAFHEIE

X2/df RMSEA SRMR PNFI CFI1
B AR B FAE <3 <0.08 <0.08 >0.5 >0.9
T A Fa 4L 1.756 0.073 0.060 0.712 0.936

4.3. (FHEHRE

AHFF TR LA S FE CRABANFI4 7 Z 30U AVE I R A S0 A5 Y 105 3% . ﬁﬁﬁ%,%%ﬁ
(9 B A o REA T 0.797 2 0.860 (8], FHISHEREHABAR M A& — bt IAN4EER) CR B
an%M%zm,wk?mL%%E%%Wﬂ~ﬁ@&ﬁo%%&%mmﬁﬁfiﬁxmlw,%%
BRSO B H -

5. &g

AW T AR G B R DL, X B0 T RE AR R AT T A H AR M5 R R A 6
BRERGE T AT GMEM. FINTERNS SRR N TEGEHNTHE HRKGE . it
EAROVHMR N TR BEIRBN I B PR (R B 0 R R IR B Sl AT T (A A TR AT T B 3T
ARAEHE GEHUN N T REBCA R RE R B A AR IR o ARR AT — B RBEATE B, I IT RN IR ERWT 7E
LIRS S0 T e R e IR A AR AR

E&WmE

BRFCFBCERTFEIH « CIPP A0 M E B H R BE i Ll A A i 7 A 208 B E B 78 (T H 9 5
2023392); BRBEFEWTIH: BT “RILERT 1R IME BT R BB R ) Kk R R T (T H
Hi's: 2024386); K W AEBCF LG SR IH « BT IR R AT TG AR R B SRR I R
WAL H S5 : 2024IXAL03); WA ARG E . U T e B R &R T R 5 100IF
WRETH SRS 2025Y044).
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