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Abstract: This study is based on the TPACK framework to explore the relationship between pre-service teachers'
technological perception and GAI teaching application, as well as the mediating role of GAI application efficacy. The
research subjects are master's students who have completed the basic normal education courses, and PLS-SEM analysis
is used. The results show that perceived ease of use and perceived usefulness have a significant positive impact on GAI
efficacy, but their direct impact on behavioral intention is not significant. Instead, they have an indirect impact through
GAI efficacy. Training and TPACK levels have a significant impact on both behavioral intention and GAI efficacy, but
their indirect impact on behavioral intention through GAI efficacy is not significant. Some of the research results are
contrary to the traditional technology acceptance model, revealing the complexity of the technology acceptance process.
It provides a new perspective for understanding the application of GAI technology by pre-service teachers and also
provides a theoretical basis for the formulation of educational technology training and application strategies.
Keywords: Pre-service teachers; GAI efficacy; GAI teaching; TPACK

1. 5| %

A B AAITH A (Generative Artificial Intelligence, GAI) 4# K, 4= ChatGPT, iE/Z£3KH 41
BAl KRR T3, LA FE, NS ) RS Faks 555 @me9 2 A% E X (Bahroun et al.,
2023; Crompton & Burke, 2023) - A, BRATHITEARRK BT O F, LofTH 22 A GAI
BARAMR —ANREFF RGP A, RATHIFOBRR B, A RAREUABRLHKFEEHRPOHORK
BEHR, AEYR GAIBARAEXKF TR AKXR.

A F TPACK 2%, AFRIKTBHEATHKITFORRK BRI (QIERmH AEfEif AKE) |
U 3], TPACK K-F AR GAL & R 3 ht B AT GAL A& A & @ a9 Feapudl . BARAT 5T 19 A
e

(1) TPACK. B4nh Rt Bdof AL, 3915 5] A= GAL & A 2K A% B4 7T 3 v BR AT 2T
8 GAI £ Fl &9 ?
(2) TEREZMRZELEHELRGFTASL? HAFRAHLH AT ?

W B AR B A, KA G AN IRATET 69 GAL HARIE D A= 2 B FOE $ A% 32 AR 3

FAKFHRGHE REFTONA
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2. X#R4EE

2.1. GAI F K A 09X B 5 Bk

& A RIES A (NLP) . KAHTILRLLSTM). 4 a4t M 4 (GANs)F # 34 A L
HRBRKORIIRN, ERXALITRGADER AR EME., £ RXALERZAREA LML
Y55 R A Sk A 03T (Prompts) B 3h A mk A & 69 A L% fe K (Miao & Wayne, 2023),
1%k, ¥A ChatGPT. DeepSeck AR KB ARXALH B RENRE, AEFABRG T EE
NT#H9ED

BHFAR, HITFEADEET FEROEREAE, RARXALITRERRLET
— AP AT A, ERITRY A ZEITERIR T, IRBEARBTEMA RG] E D4
$AE, B AR F A B ATk, AT PHRIF RIFHE T AW TG HT F KfeF A
W . Bk, HAEBRERIAIFRTRELETE,

2.2. TPACK Z#H T RATHE A

Z A A& LT 2006 3% 9B SRR 89 F A F 4R 42 (TPACK) ”(Mishra, Koehler,
2006), #&/& T 4F R % (Shulman, 1986)F 2 I AT & 4e iR 45 AL 69 € 3L, AT T R AR &R 215 &4
FIFETHFPOHEZMERN. TPACK R —#3 %095 £ A, CABMT Eubt)FAH R EfiR,
ek pminf A IR, HBETXZMmiRe3 S XL % R P (Bruce, 1997). 5%,
TPACK AFARFRAT JZINT, UG KB A — AT R« IRAT Z T Fe f2 AR AT
CE Ao AR KBNHE POMA, LARAREFAENTT, HAREHFTRBALINELALTH
FTOHRKE TP, B, &MNREATHRIL:

H1: TPACK K-F3F GAI #ft & B4 E 16 2 F %R,

H2: TPACK K-F3Hi7 A Z AR Em L E R M,

2.3. BiAn B 5 B F F M

Rsn 5 F'ME (Perceived Ease of Use, PE) A= &4 A& (Perceived Usefulness, PU) & #& K
FELHEA (TAM) Y8BT 5, BEF AR P FHRGETEE (Davis, 1989) . 3 FIR
M mE, GALEARG S Akff AL E R, B dh AERBRHITFANER GAI B AR
M HALE, T gy BN 32T A A GAL H K Ak T 3T 2052 50R RoB A2 TAE fide (BRI %,
2024) .

HL kM, & GAI HAR R F ALY FRAFR, RATHIFRE HEFHERAZR
R, #tmBRAL A KKK (Luetal,2024) o B, Rieh BME T8 5% #OFAFHK E R
BRI F, AR REERAES., AT, #EUATRIL:

H3: 45 AT GAI KA REA L& 2 E .

H4: Bsn b AMIATAZTLA E® L E R M,

H5: Bsnh AT GAl AR EA L& 2 E .

H6: BsA AMITAEGLA E6 L E R R,

2.4. 2B F T EEH

BRATHIT 89 GAL 2 At & A A5zt f A GAl RAR#ATHF O Q42 E, XA AR
BLENARK L, BRE2E, TEYH. BEERUARAFELAHESHEAZTNR R, @
IS, BRATHITF T AR AF £ T GAI AR 640t fe 3 b, A #3832 44130 4E Bl GAL # K
FHTEF A, ML ARE T GAI HAGEH], BRarH a5 8 o) 8 KK
At Ro BIBY, 3E0|F &9 B @ Rt A BB T AME A — A 5B, T RARAT GG FRARR AR =T LA
REPATHITG B AR, M P A SER GAL KR, #—F 3 RIRAT T 69 GAI
AR R o

Cullen F 4150 E K, Sl R ELBAZGBRATHIFT LIV RAEL LG RN G 258 &K
RER, X EUBIERG A RKER, FINF I REAH SO IRATRIT AR RS P& A
R &9 4 71 (Cullen, Greene, 2011). Langub 47 % H Xt TR A ER ARG KR, LEERIFASR
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FREFFORRKE RN GIRAE, AERTREDIREEFRHFERMER, Knd T IR
# )T 84 2 AE B(Langub, Lokey-Vega,2017). EH b, &R E A TRIL:
H7: 391525 3t GAI sk B LA £ 19 2% %R,
H8: #HINFIMITAZTOLA LM I ER M,
2.5. GAI & F] # 5 #&

B & 2% Ak & (Self-efficacy) X — & & £ B & & O 5 LI RI44F #4453 (Albert Bandura)
1977 £ E kR 0g, AL AERA NI MEL TRE T O KRGS, LA 8 &KX
e R RANMRAT B T AR A R AT A 69 8RR AR I AT 3 AL £ SR R A B AR 69428 (Duane,
2002). GAI 2 A 2 At B A 45 MR 8 T A Al GAT AR &7, S5 F= K I B 477 @
BT bl ) Bedm, IANBAR TAAS AR T A KRR, BPAMRA B F 88495 R 2Dk
THZESELS. BAmE, GAL B F A BRARINAEHKITHIE 8 TS A ZF A £ RAA
IR I ARG RAENE., FRMAMELEFRE., PHFERBEARLSE I RE, Fi%
RERITHR G A EAZFE RGBT EHK, B, KMNREATRIK:

H9: GAI ZRe BT A B EA E® L E M.

H10: GAI 3t B TPACK R-FA2iTHh & & P AL FAER .

H1l: GAI XA RAE RS 5 AR AiTh Ea P LT INER.

H12: GAI AR ARSI A AAiTh Ea P LT INER.

H13: GAI AR AN F J AT h @ P L FAER.

2.6. ZRAERGHLERK
GAIZNEERR
. \

GAITPACK

GAIBZ Bt

GAHTAER

GAIBEIE R

GAIEEIZES

[ W €L 4L

3. FART ik

3.1. R5#

B T CAMEAF R £ B K E 0 AR T TEACE 69U T8 A——Rp AR A T TE K 5 BAX A P
CELB[R P FINFAE, KFRLGT R AR T — B4R HIK: L2 TRELTL
HERAERMAFMAF IO EAF L, REFACETRT RASKBITINE 4R, Hik
Fed Ix, ERAMAEXIENKFAT L TAE, AFRLRAATG S8 LABRAIHIT. 54T
FA G TREFRFI LIt feliil, EANRREFHF TEBELGITL AL,
BATHIT TR O 2IMA — R AR FFER B, Plhe, RMNTRETES], LIFHK, 5
RIS T A TAEOY K IRIRAE, it TAEM R IRE RAed ik A T LR 26932 AE

HRE LR UABAIXABIR, FAALTFAT A XBRARFHARES LS GAI K FHXEE
MER
3.2, HBEHRRELE
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FUL AR IR T R E T T ERAALIFRAF H5F I ), L& -2 ERIXALF A
1 R 8 ) 095 52 & SRR R A, AR E] 168 40 A %K %\

3.3. KENI

PLS-SEM 2 —# % T2 A oW HEK, €L THF oS TE=DELH, TUAT
AR A EARXAEA FHEATHEAERAR, ZEBRAHRKZT L2 A ERAGTR
W 3%o

AT AR ERE B AR, &A1E LT — 276945, 12 Fi8 % A Cronbach's a
o L oA B R 1FAE . —HALkBL, 4% Cronbach’s off K T 0.7(Cronbach, 1951)E CR & X T
0.7(Hair, 2009), RiKkA %= & B A RIFOE B N QIS A= K 9 2 E B A7 & o
HB AR RAE AR 77 55T Bl — 3 R AT SR —8ME, FRAFHETARERE

(AVEM’F?'J?}E: #R; % AVE A2 0.5 B, 3080 B A 5 4F 690k 4% 30 % (Fornell & Larcker, 1981)
DB RENAANRBSZ ARG T ABINEKIEFEINA KRy, ERERAAAE—T
= é’a AVE ‘F7H g K TH S AT b 4948 X 7 K.

ARIBERRAL 0912 8, AR | TTUAE ), BT A & & 49 Cronbach’s o 3 /~T 0.885 £ 0.940 = 4],
HAET 0.7 6947 A; B, X&F 6 CRIATEEHN 0.921 2] 0.951, LARKXE T KT 0.7
ER, ARTUFHLEZR: 22 EALE T aKFOAR—EFTHEM, I, @d5H
A&k 1 PORKIEL LN, AT AVE ME{ETF 0.695 £ 0.762 KA A, 435 TF 0.5 4917
M, RO MAGATE B EBIRGG KM, BRRA NS E. R, RBE2ITTAE,
ST EAFNWAVE FARAZTCMNERACT M ARK, t— Ve THhER B &HE
R E. 42 LT, I ER AR E ERAL T, B ARSTFRHLT RE 7 @Y

K,
k1 BEEAERBER

BT M= AR R ¥ Ar#& T Cronbach’s a CR AVE

GAIPE1 0.882

GAIPE2 0.857

GAIPE3 0.869
B4 5 A GAIPE4 0.854 0.940 0.951  0.736

GAIPE5 0.865

GAIPE6 0.851

GAIPE7 0.827

GAIPU1 0.855

GAIPU2 0.830

: GAIPU3 0.840
Rdn M GAIPUA 0.859 0.921 0.938  0.717

GAIPU5 0.846

GAIPU6 0.850

GAISE1 0.882

GAISE2 0.862
GAI z # &  GAISE3 0.869 0.922 0941  0.762

GAISE4 0.889

GAISES 0.864

GAITLI 0.862

o GAITL2 0.856
¥ 5 2] GAITL3 0871 0.885 0.921  0.743

GAITL4 0.860
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GAITPACKI1 0.859
GAITPACK2 0.851
GAITPACK3 0.864
GAITPACK  GAITPACK4 0.804 0.927 0.941 0.695
GAITPACKS 0.839
GAITPACK6 0.837
GAITPACK7 0.779

%2 T% AVE 89-F 7 R A8 % R F4E R

GAIAC GAIPE GAIPU GAISE GAITL GAITPACK
GAIAC 0.861
GAIPE 0.617 0.858
GAIPU 0.607 0.606 0.847
GAISE 0.649 0.684 0.744 0.873
GAITL 0.764 0.622 0.664 0.682 0.862
GAITPACK 0.710 0.732 0.607 0.529 0.628 0.834

f£ PLS-SEM ¥, VIF &893+ H Ao ib A& T A B A XA IR A Fe 0 IE 5 T LR P A, ARG
A fae AN o —fidmE, VIFIAKXKTSRHE 108, RAAETEN S T EEMN,
F &3t —F &3 (O’brien, 2007). AWK 3 89 VIF AT 4=, FiA 7 2R -F3H0T 5, EFHAAR
FRIBAE S ELEMN,

%3 R T EREXLEE

GAIAC GAIPE GAIPU GAISE GAITL  GAITPACK
GAIAC
GAIPE 2.937 2.465
GAIPU 2.715 2.077
GAISE 3.109
GAITL 2.387 2.175
GAITPACK 2.606 2.487

B 2 BRAMBRAARLE R
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RIBE 2 FORBDIER, TR R EMBERGRZ R EBREIEF L, BARERL
* 4.
k4 RBRZRBABERLRER

RIX BiEEH tiE  pfh 2.5% 97.5% HibsE R
Bedn 5 E->1TH &) -0.071 0.825 0.410 -0.241 0.094 Bt
Bk B Al ME-> GAI 288 & 0.390 4525  0.000 0.214 0.549 I H
B A>T AESR -0.052 0.631 0.528 -0.210 0.108 Bt
Bsnr B> GAI 2K & 0.453 4774  0.000 0.243 0.613 X
GAI KX B> A& @ 0.226 2496 0.013 0.044 0.398 I H
BINFISITHER 0.438 3.587 0.000 0.231 0.687 I H
I 5] > GAT 7 Ak = 0.261 2.546 0.011 0.083 0.487 &
TPACK K-F->47H4 &1 0.399 4.090 0.000 0.199 0.584 X

TPACK K-F-> GAI z e &  -0.196 2.042  0.041 -0.382 -0.005 B3

ARG LER R, Bdof R Fe e B B BARAT GAl AL RA B E W EGE R, miXF

H3F GAIE AT A EQNR N KR F, KT E®RAERmA Akfkm s Ak dLidids
" GAI KR8 Bk M 3% GALE AT A & ™. B, #<B% H3. HS, 4E4/8X H4. H6.
$sh, TPACK K-FAa3& il 52 5] AR AL 0 A3 AT H & @A GAL At Bag R 25 %o, #TBIR

Hl. H2. H7. H8. 4123 P IRATH )T 49 TPACK K-Fxt 3 GAI s Ak oy %ot 2 Ik T £y
R R ERR, FE LT TG A0, ELMEIX H

k5 PARK IR

BIX t 18 pfa 2.5% 97.5% e 2E R

I F ] >GAI KA R->IT A& 1765 0.078  0.007 0.134 RxE
TPACK K-F->GAI & At &->47 A &% 1450  0.147  -0.116  0.000 B3F
R 5y I ME->GAL 2% R Be->47 ) 2.106  0.035  0.013 0.175 X HF
Begn Ay A PE->GAL 2 A8 Be->47 % 2.117  0.034  0.016 0.205 E& ]

ol
>

\

o e
e i
a 3

ARIEER ST AL oM, LGAl KRN T AT Z, S AEERIA AkfeEi
ARS5ITAEGFANREEIINT BENERZY, TAIFMEGPAXZRIL, BTR
X H10. H11l. ftdE3E 52 3] 4= TPACK K-F 54T A #rmZ ] &9 P AN 2RI TR,
KA R EETEIET L AKX R A, dBE4RIX HI2. HI13.

4. B L

AAF AT TPACK 25, K F THRATHITR R ER 4S5 GAI #HF 2 AKX F, HFiEid
PLS-SEM *{RZ#H /T T ik, ARLRBT T RATRIF AR K RL, Z)]F 3], TPACK K
R GAl KR RZ I B (R, AL R ERABRETEALZELR, RIETHRES
FALEY S A A AR AP

R 5y Al Fe e By Al ST GAL R R AH B F 0 E@&ivh, XA PIRATHIFIAA GAI
BARBESHERNAAA R, LA F4E R ZBARGEZ MR, Km, K&l ARfRif A
HAITAEMHAES AT E, TEFARRETEAGB AT, I—SFRF, I
AHITT GAL HARG) 5 At AR K AZEHNAERN &6, AT GAL 248 R 8]
BT AZER. X—KAEN, HRAETIEPTREELEFIANARATES, A Fay
FARAE R ST BRI RAST, XLEZTARANGT s Alfeifg AETITHEG
W A .

33 3 3k GAL B Ae BAniT H B H AR ZF W E@Hrh, EEY, RANZIFEIR
LAY 95 A BRATH T AT GAI HARMZ 8, LR ABREEE N GAIRRKGITAHEG. X—4
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KA T EHINERAMHIFHRARAE AT T ZER, LEAE GAl RREXAHXHRGIE L
A2, DRI BT FIRBEAAE B 69 AT MW A B AR Y R 6E iRt

TPACK K-F3H47 4 & B A B F 49 iE &) %ol & B IR AT # T 89 TPACK K-FAE2, HA4EH
GAl #ARIT A T @AETR . Rf, TPACK K-Fif GAI At R RrAAI LA T FH R @ X Fo
X—Z R 5FMAAR, THRTS TPACK KFOHITaFRIERE S, FRELA
AT AR AR AR S A RTERK AL, E—RIART, & TPACK K-F a9 )T
AL GAI AR TR E Z 2 500 IR0, UFMEFRER T AP ayo 2 &7,

GAl AR R AR S Ak, Bsn A A 5T A EMZ LS T R2EQFNMMEA (p<0.05),
{8 235952 5] A= TPACK KF 57 H EMZ RGP AERREE . XL, IRFTHIT GAI
BHARE 5 Aff AR E 2B ERAE GAI KR KRNERS ITAHZS, MIZF)NF )4
TPACK K-FN| £ &8 i3 A F0iTH & & LFEE R,

F£ TPACK K-F 5 GAI At R Z A 3642 £ % 4-0.196, t15H 2.042, p1EA4 0.041 (<0.05),
IR A X H. HL9 TPACK K-FAF GAIl KA KA R E N QFh, X—SRBARFK%, 5
BHINR AL ) RFRA D BARRGUERE . TRAERFRFET, & TPACK
KT ey MR GAI A A AR 69ikdm 7 X, LFRE A & TPACK KPR A FieH A
EEAnE, A GAL FR TR AT A I RREREIK, XFEZH—FRENFARUAAHLA
AEHLH

KRB WYk P AR AT, BT & T Eilid GAl KRBT H E@Z A
Zetg B R K R AAEAAF . KIS R A Bde ) F M 2R A B @ IR AT 2R
GAl 8947 A &\, 12X —F 4ilid GAl KARZX —FANEEN T A EG LB ER R, Wi
I 5 5] = TPACK K-Fill id GAI KAt X 209 F A Fom N da st i)y, £ R@A L A FAHTH
B AL KIELER,

5. AF LR

1. BRI E GAI # 5 5 R

F R A, IRATHITA GAI H A4 Bedn B Fl bk Ao B A B0k & AR B4 % 2 4% B
F@, il R L GAI &AM ERET GAIBRRWY A X—RILAEMERKE T4
FA SR AAUH RS T AT A, KRR RIETRA S AMEAE RN, VS IREF )
R HABRARAFAFERERNPFORARAMERKRE, XA EMLS THREGERKIL, 8
T PTG B AR BRARK S B
2 EIFIGEZM

I F ) A IRAT AT 49 GAL AL AT A &M BA L ERAMER . XX, Z4A
B R4S AT AIE 3R HOT A GAT HA M5 oAt Bl SR . B, HF ALt 4 5N
ENAEBRIE POER, RESHELGZNAZFH X, R RIN%E, 027, FX45
F5, FoHITEE GAl BARGESHEE, FHERALERKERGES,

3 TPACK K-F 83L& %"

AR AR, TPACK K-F3iTAH E@mEA Ewirh, 1235 GAI s RA 20 R @ &jvhR, iX
— 4% R R T, & TPACK K-F 892 I)FAlE A SRR TRDIE R ZHa PR, B, K
IR R B g TR KRR AR F IR R A, LR ETHITF O I+ Blhe, T A8 S 34K
HER . N FAEFEORK I, F8E TPACK KT8 )7 LR K 2 A+ 69832
E2g, 3Eix LB AR HGES,

4 TR R %

ETHRER, BIFRERENEERARATHITA GAI 2 At R, @R 4 5.
AEAER F R F LR K 8, Fh L3R GAI BRI O, IR T RELSEREKFE K,
EEFRRINGASHENEI TR, FHHIFEERERS A9, i, & TPACK K
FREITT R IE £ S a9 Pk, FiBid S I HA R LIRE AR Z AP A A RIR
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Fo BRI A EA R ERITCEE K, HH AT AR BALRIRAT HITEHK T T 2 F
GAI # A, EFHHFHAM 5 KA.
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