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Abstract

To explore the disparities in generative artificial intelligence literacy among middle school Eng-
lish teachers in eastern and central China, this study adopts the AI-TPACK framework as the an-
alytical lens and conducts a mixed-methods research combining questionnaires and semi-struc-
tured interviews with a total of 420 middle school English teachers from Huzhou, Zhejiang Prov-
ince and Huanggang, Hubei Province. The results reveal that there are no significant interre-
gional differences in teachers’ Al usage attitudes and ethical literacy between the two regions,
whereas notable regional and urban-rural stratifications exist in their practical application lit-
eracy, evaluation literacy and willingness to use Al. Teachers’ overall generative Al literacy de-
clines gradually with the increase of teaching years. The five dimensions of literacy are strongly
and positively correlated pairwise, and teachers generally face a dilemma of disconnection be-
tween cognition and practice, namely “high acceptance willingness yet weak classroom transfor-
mation”. Mechanism analysis identifies four core contributors to the differentiation of teachers’
Al literacy: regional investment in digital education, urban-rural gaps in teaching and research
infrastructure, generalized teacher training models, and intergenerational disparities in learn-
ing capacity. Theoretically, this study optimizes the AI-TPACK framework by proposing that eth-
ical literacy should be integrated into its three-dimensional fusion system, and revises the con-
ventional assumption that technological willingness directly drives pedagogical innovation.
Practically, a three-dimensional empowerment path categorized by region, teaching seniority
and teaching scenarios is constructed. The findings can provide empirical evidence and imple-
mentable solutions for the balanced digital development of English education in the Yangtze
River Delta and central China.
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BE (A o0 E @RI B (2024—2035 4F) ) [1] (RN AN TR REB IR E TR R (2025 EfED )
2] BUR SR, 08 B A R O SR A OE A 0T 5 ARG TR RESE S &5 M AE R
AT PG . S S HF SRS, OB 2 3B 20 m U E 2 TR . Bl A il T
REZ TR, A ZEARM A FIREAFEI T EANAIR, B8 5P0ESHES3], 2 AI-TPACK
WIES RS = T AR

AI-TPACK [4]2E& 4 TPACK [5] (BiAR - #k - WA IERE I, @l N 8 BE & T B AR kil
SR UM 5 SN TR R H AR I IATK) . ZERHN B FNR(CK) s FUEAEFR(PK) = #H RS A, &4 F
R RE I AR O Bl 2R IR A% O E B AE L

FE /M Z1H, UNESCO RAGAEREIN AL B SIHESE, WR3E 2% 5L I8 A 3d 20U AT 2R IR MIVE -5 45 AR A
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TPACK Eigxt 2R BT A il N TR e 3R IR AT i 5 BB A0S . DA I TUA7 A XA A ok L AR
MPEA AL AR E AN = K.

MK =M BAEEATX, N 1038 470iTiE “ AT RE + A7 #EA[7]; "wXm
VR A S0 sl ARICHOBRMR St AL S22 RHEeA R G 8], MHAELTRIEAT . BUR T M. 7
MR KT LT A TR, PR TE DX 38 AT RES A0 AT 3 F% . AI-TPACK HTRSE MR R AIRFE
AR o A FE DA b R 2 B T A B, BT AL-TPACK BRI AT AR BN 138 8 K 38 77 48 15 ¥ PO
ORI E RIS A, S B R S SR MR IR T R, DU D HE e s i e

2. AT 575 %
2.1. AMITA

WRIEHE W OB TR GRMHTET GE—/) ) 1 UNESCO (ZUm A\ L& EeRE IHELL)
45& TPACK 5 AI-TPACK BHRHESE, % CUA AR KRG, 2EH B T — W& FAED NHED:
BB ARG R, BRI 0. B A BTERLIX . SRR EGE R 5 i A
NTEEERFIURAE, BOIEEHSE. MHEFE. WHEERIE. BERFE. A RFERIAYERE, XM AL
TPACK FH RSB HARIH: . RGN RIEBE. HARBAG G L KEET), KM Likert B fiER T
gy, WK “AEERE. FE. —REE. ARE. FEAFRR” , BES. 4. 3. 20 145
2.2. BIRWE SR

1E 2026 4F 4 H % 2026 4F 6 H A, £ Mt 2k 28 N &84 77 R 45, L RIICE 20n 45 420 1
AN 209 4, BEXIT 211 4. FEAREZNHIRT . 28, KNARMBEESR, B80T, &
HAEF B, DR FEAR AR ME . P IESCH BRI 420 40 R B3 TS o0 i, BB AEAHY
FEAREHE 1 R,

Table 1. Basic demographics of samples

=1 HREKRRGIT R

B prig| AL H 4 (%)
. 5 105 25
e 315 75
L ERTEE 32 7.62
3] SR 88 20.95
REARF 300 71.43
1~3 4 105 25
s 4~10 4 127 30.24
11~20 4 98 23.33
20 fERAE 90 21.43
\ WL A8 W T 209 49.8
fEsprca AL KT 211 50.2
WL 153 36.43
e Tt SR 129 30.71
V=Y 138 32.86
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23. B ERE

AW F K Cronbach’s o 2 EAE A in) 45 1 90— SOPEAS BERS 36, F8 A5 A5 B2 40 AT B i) 45 S 4k
Cronbach’s a 24N 0.873, #%4E/% Cronbach’s a Z%(4537°8 0.902, 0.899, 0.875, 0.917, 0.902, FH &
R — BN . BERIE T, A KMO {8 0.909 (p < 0.001, BRIZFERKEE), %485 KMO H
T 0.811~0.897 2 I8, FF& KT or#rid 24, Uil A& L5M88 R A, e 2 fE 3 fos.

Table 2. Cronbach’s a coefficients of each dimension

3+ 2. BYE Cronbach’s o B

iy BT Cronbach a 2%
N LR SRR 5 0.902
NLERERH# IR 5 0.899
N LERIEE R IR 5 0.875
NLH BRI RIT 5 0.917
N LERA R TR 5 0.902

Table 3. Results of KMO and Bartlett’s test of sphericity for the questionnaire
7 3. j@% KMO 5 Bartlett Bk IR 45 R

KMO & 0.909
IR TT 1948.078
Barlett BRIEAL 5 df 300
p 0.000

LRETIE, ABIFCREEB MR e, B G ARG I 1 AR, REREXT
AR E L HOAE RSEA R AR AT A RN & . BT, % R A B RO Stk 580k, e
S TURIT AR T M SR B S

2.4. FEMRLRBETHS
NTRAMEAEEE R RBRYE, AT 2B 36 44— 2 h A B HUM T R L4 Ui ik, ISR

B . Al TEHIRENH. ALTPACK &1RTEM . Bl F5 R ZE 8t Uik 329, SR R M gmtd /o dri:
WHEE VTR SCA, EiE R s B A2 1 S A .

2.4.1. IHIRFTRIER

M 420 B3 3552 V5 R o 2 I L 36 A — R BB BUM, WM 19 AN BEIXI 17 N $E R
1~3 AEFEZIT 20 A, 11 FLL R ZEHIN 16 s R, 8. N =K%, BH. shA
A2 B, Ml AL =F% M0 Hor R ARRZHZVI#, RIETTREEARARE .

2.4.2. R RG

RIS AT, MR R BRERFE. QI RFLRGEERI LA MIRN, Zovik
A © BEMINTT AL B IEEHE:, SLhRREEHIR IR R, @ 2 A B E . R
9 AL EHIVE R BUIR 5 IUAF A ) TEWT Ui 'S 2 bl A sl AT B B SEER AR, @ AT 31
H G EE R R S PSR £ © X T E BRI B DO R R ) 5B 7 3R - VIR A 2V VAl AR
FIRVTRIS K 20~40 208h, U5k 45 85 4 s B AT 30U 1R SR -
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3. BiESHT
3.1. RS

A AT E R FEAKEROREBR YT

SHPTLIAH « JAE B X 2 S O A il N R e R R AT R VR G it 45 R il % 4
FERME IR T H M, BARRIKCT 035 . WM BOMAEAE S BRI L (3 812/ 7 i, BB & 97
P AR (3.158); 8 X ST [ A £ Aok FH S B AR R 4B PEAS 0 AN B i (3.021), B3R 3R TR 4570 3¢ fIR(2.786)
A8 Likert To vk o3 b, 1 200N T8 RE R IR BAAR AL T S5 ACT, B X BB A Al S5 4l T AT
HIBFRNE 4. % 5.

Table 4. Descriptive statistics of generative ai literacy among middle school English teachers in Huzhou, Zhejiang province

=4 IEANT P EZERTER XA TSR FMR ST ER

Y w/ME SN P35 fE i SR

N LR A EMER 1 5 3.812 0.521 3.900
NLBREN R TR 1 5 3.526 0.615 3.600

N TRV R 7 1 5 3.487 0.682 3.500

N LRI R TR 1 5 3.215 0.896 3.300
AT GEAIH R IR 1 5 3.158 0.923 3.200

Table 5. Descriptive statistics of generative ai literacy among middle school English teachers in Huanggang, Hubei province

F 5. MIEARNTHFRERTERNA TSR FMA LS HTER

Y g BR/ME YN P fE i H
NLRE B ASEMEE 1 5 3.021 0.632 3.100
NLERERN R 1 5 2.895 0.714 2.900
NLEREITfh R TR 1 5 2.862 0.835 2.900
NTLERACEETR 1 5 2.813 0.876 2.800

N LA RERIHT R T 1 5 2.786 0.912 2.700

HIZE 4 42 5 Al L, M EOM TR IR IME A im T3 M i 23 “HSERBA 2 o, 6
BRI EAR” AL W T T bR, W UM AR ZIRAL TR KT, 3 )AL T b 2
To BYEEIMER IR BIFTRIRE AR e, FUTREARE I PIAAL3E s f PH  BE A P v 22 o
Ny REERSEEPECE AN WS iR, ARBREREY]E B

3.2. ZRMSH

3.2.1. RIFERSH

PAX IO B AR S AT MO AR T AGSG, Wit 6 nTLUREL, A0S XIREFNgEER =1 £k
NN TR R IR (1 =4.031, p <0.001). AN TR GERFH 27 (t = 3.708, p < 0.001) 2 A= sl T4
e fd RIS B2 (1= 4.949,p < 0.001), WV LI 2S5 E 35 10 35 oy T AL B YT, e Il M b X 380 7E N
TR AR ST BN A VA T R R R AR A SR A G 3 X S (p > 0.05).

HAAERENZ, AN TR R IR X E RN =0.931,p=0.354), FIHPHHLEURTEN T
REABERN A B A S B — 8t AN TR AH %= 7 BoR A B Gt W35 1% (1= 1.383,p=0.170), {HiH]
PN BT I AT T3 X1, $ 7 X3 A7 B8 i R R TR A AR P 55 22 B
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Table 6. Difference analysis of teachers’ generative Al literacy in different regions

F 6. TEXEHBITERRXATLEREREFERIT

WIXCPEME £ FriEE)

WA WM (1 =209)  WHEHEMI(n = 211) P
AN LR AT R IR 3.158 £0.923 2.786 £0.912 1.383 0.170
ES5 %W IS (s e 3.215+0.896 2.813 +0.876 0.931 0.354
AN TR BB R IR 3.457 £0.682 2.862 +0.835 4.031 0.000%*
AN TR RERH #57 3.526 £ 0.615 2.895+0.714 3.708 0.000%*
AN R e S A B 3.812+0.521 3.021 +0.632 4.949 0.000%*

*p <0.05, **p<0.01,

3.2.2. BWRERST

AR N E A &, AN LR RS 4 R IR N RAR BT R R 20T, SR ER: U
HEAERRATE AT RIF(F =4.764, p=0.004**), SFEIFRF=3.118,p=0.029%). IHERIE(F=3.612,
p=0.016%). BIFHEIF(F =3.265, p = 0.024*) VU NYESE - 177E 525 Blipl o 38 I it 22 5%, e AR\ T
B ARBNSEYY F LR EHI ZRE=0.987, p=0.402). WNAEMGKE, BOHIU KB LK
BRI K R 1~3 SRR B, 20 0L R BTIRBUTA o B K. S A U TE
N TRl RIS E B EsaE, AR Esb. Wk 7 fior.

Table 7. Difference analysis of teachers’ generative Al literacy across different teaching years

= 7. TRBRHBITERRXA LS ERFERFON

Hie: CrEfE + pRiEE)

1~3 FE(n = 105) 4~10 FE(n = 127) 11~20 5(n =98) 20 % LL L = 90) P

AN TR R 3.12+0.88 2.95+0.98 2.83+1.04 279+0.73  4.764 0.004%*
AN LR R R IR 3.10 £ 0.92 2.92+1.10 2.85+1.08 2.82+0.79  3.118 0.029*
AN LR BBVl R IR 3.36 +0.84 3.15+0.94 3.02+0.85 2.88+0.57  3.612 0.016*
AN LR RER R 7R 3.42 +0.94 3.21 +1.00 3.05+0.89 2.91+037  3.265 0.024*
RN TEREHREMEE  3.65+£0.62 3.58 +£0.89 3.52+0.64 341096 0987 0.402

*p <0.05, **p<0.01.

3.2.3. FREBERMNT
DI . 28, A = ARO L A AR R, X P 2 s i UM A il TR RE TUR R IR T A 3R
iz, SRR 8 .

Table 8. Analysis of differences in Teachers’ generative Al literacy across different school types

=8 TRIFRABHNEMNALERERFERIN
FRAEA: CPIME + bREE)

W (n=153)  ZEEHE(n=129) BAZEK M =138) P
AN TR R IR 3.096 +0.872 2.915+0.908 2.723 +0.936 5327  0.005%*
AN TR E R 3.152 £ 0.841 2.947 +0.865 2.806 +0.912 4618  0.010*
EED S WKL b 3.394 = 0.645 3.102+0.718 2.875+0.826 9.763  0.001*
G S W NIV 3.481 +0.583 3.164 +0.673 2.907 +0.751 13.489  0.001*
AN TR RS H BB AN 3.705 £ 0.536 3.492 +0.594 3.268 £ 0.657 8942  0.001
*p <0.05, **p<0.01,
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PRER Ay BAR BT R BRI 307 20 b e SRRIR: TURYEE A R R 2 e, Bk 2
WAL > AR > RN AR, P MR IR Z T BOR(F = 13.489), fEBERIFRET BN,

3.3. XD

AU A RN T8 B K 224k B FFJ& Pearson FHICAMHT, 4505 9 FiR. &4 2 (A1 2
DA 25 AR (p < 0.01)0 1, QUFIERIF S5 R IR RHL R IRAR R B R, I RE 518 0.711,
0.753; TE I EEMESE S0 R I RBAEE AT WS, 5 REUN 0.357.

Table 9. Correlations of generative Al literacy

9. ERMAATERERFBEX DR

AN TR RE AR QN TR RE A N T RE 2B U T e ZE N T B
AR PR IR LR IR MHREFR A ERMNSE

AN LR RE AT R TR 1
AN TR REVIA R 7R 0.711%* 1
AN TR R B R IR 0.753%* 0.595%* 1
AN LR R 57 0.627%* 0.738%* 0.545%* 1
AN TEREHEEMNSE 0357 0.562%* 0.293%* 0.588%* 1

*p <0.05, **p<0.01,

3.3.1. EF AI-TPACK TR HO4E B X AR IR

R TRYE R IR 3 E 7 SCBRARAE, FE 0 EDAE T AI-TPACK BRI O . 78N T3 eI
CERIBEEN R, BUTME RIS EE . SRS AT BHIRVPAN AR ) AR BRIEIS R T S8R A
ESFEARAR IR, TN A HUBR S A, AR —SEEAEIEAEM, AR HOT 5E ) AI-TPACK H1iR
T R TE R 20

MEARYEE R ZKE, QIR SIHERIFRZIEZIEHRK(E = 0.711). 454 AI-TPACK Higsr#r,
HABIHE T HAR(TK) AR 2 (CK) 5 #2435 (PK)R FE Bl A I e 1, Tt AT a3, N RCR
BRI S IFHIRE 77, IR R QR TS . BUT R A B & BRI R IR, Retg ik
AL EEFEPN . HBTHEARN HNE, 7 88 CAHCHIERETT B BRI B SR A0, X34 AI-TPACK
AR OV FRSCERRLS . RASBLANHT KR MRe 1t g .

BITE R S P R I A RER I M o (r = 0.753) 0 7EAE RGN T RERO N A e, A8 FTE
FPARVEH S BOL BB R AR RL . #UNITRE AL ZUARIRTIN, A AUEF Bl 24 FRBURYT . AL
SEARTRELR, BEREARMBE AR Z SN . &85 Rt — DR, BTN YR E RN Al
TPACK & M 4 f2, RRFE TK. CK. PK f7 545 & E BT #,

HRAZERMEE SO R IEHREIRTS(=0.357), X—IERMHEBARTUESESSMREIEEIZ
(A7 LR B W2 . 280 AR RN T RES A B g I, OURERILAE A 2 HHA AT H AR E, H
FIRAS B TCIE H RN AI-TPACK HESE R m M QBT RE . X W Gl pith 78 EAE A T
HREN G s, FARBRNER W BEECIHAT AL, T ERIESHRINZR . eIVl BT S
[E AT DT

33.2. IRGRFIMEELHNZIE. BESHRE
RIRFAFME M TR 8, MSZIFEZEEIRN . BIEHFFEE TIE ALTPACK HitA R, B&—TH

o> >
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IS EME .

B, MR REE T AI-TPACK ML O ERHESE . AI-TPACK SRHZUMMIHEARFIR . F RN A5
RS HCEEERNR R = — R M EARAE AR, A0 TR R F- 4 B A i S5 35 IE AR 9%, I BH 0T 35330
HRERE I EIR S PR EEm, SIS MR R ERR, Ml E R TR
BRI A e S, 5 AI-TPACK MBS FUR R4 — 3.

B, RS IHME G A TIEIE . EZ 5 TPACK. AI-TPACK HISCHFFIN A, BUBIHA
i Bk, T RBCERG S0FTEI I MEE S FEPIR T EAT LI, M RIERESE S 00%5
RIPOVREADS, LR F A EH AR B M 2= 005, —H 2 AFE R WA RE 2
X2 T HARSE SR E QU NTER R, D 5E T AI-TPACK BIR7E 5L B st P (W R

H=, KRBT T AI-TPACK Bt 5hfE. MAZL M TPACK 5 AI-TPACK &4, F %
FlgeHiAR . 8 B0LE = KO ETF SR, BB RFFWAZL R R AFFFRIESE, 105
FHREOH . VP NSO R I OREE, SRR AL BUE SR OCR E R . IXRAEA R
N T R A THE R B AR =R, AR FERIE O RO UM 3 58 AR 45 R AN T BER 1K) — 3R, B 244 1F
N AL-TPACK %O HTHESE, 56 3 BRI HAR P9 .

3.4. HIRFER RS

G55 36 ML BUMVIRIADEE A, A ST N1 5 IS 5% A 2 T AR B A B R LA IX I 2 B L A1
R FIATHUT IR -

3.4.1. R a R ERE

36 SR WIN EOT A E . N PPERFEER TN iREREW, WIS
LIAH, FRE—RWIEFRIE BT 6, WHAL %R AURAE; X2 HEBERTEE
AL B4 T, RFPERED G — B w08, B0 A A E A TR AL MR, = R4i8T, H
Pt N S VPG A AR . LG B R R LR E E R, VIRAIEES— AL BURRRE 613 %5 i3
Ui 3 e ST SRR AC A, (B A Ak T R ]

34.2. ERSIBRELRTREE

17 25 A 0 A b 20T o6 FHY 25 P 450 e, ELEFH . BB MR, SE SR MM mES . 5215 20T
Wik Fos, PWOINE AT S AME, EIERILUBR AT RS AT, BUbIOEE e, MiEseil @
EEMAMES RS HE SIS EE, b %R T8 A #eE it s K, 58006 & B
D KN A S AT

3.4.3. FROSBEERRNEBE

EWARBREUN Al RIFRERIEKIZD T . Uik EEHUNERR T 3 Ll M 4% A 252K AL
THs 50 % 0L b Z A HOM R B i T EE ST R B DR — AR, R AR D 1 AT
KRBT, KIHO L LA, BRI R .

3.4.4. RIBRFF AR, FEHEE” AR

PRI AUTAE BN RUAEAR 17T, (H N RS 70 B HUSE K. DFRAG AR, #UE I W22 3] 1 ff AL L. 5
ARSI TS, Erp2dals 2R RN R, ALRM S PLEs s Te g —hnitE, 3
A B RAXE DL S B AR A T o

VIRGERENIE, X% BEfF 257 SBEEH AN TK 5 A L, BB WP RIR: @RI
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2. ERRIENIK, SEEUNLIESIL TK 5905 CK. PK MIREL &, M3l “BiEq. 5”7
MIRATILY . T2 EBUmE Dk, TK SR AE, AL-TPACK fA RAMELLEN: FRME BN 2 [, 5
BRI BN, FIHALY .

4. AE S

K G EMGI SR —RBUTVIRGOE, HKIE AI-TPACK BRGHESE, MIXIEIR, I 2 5%
P AMERFIE . BRI R BB AMTORMR . RIRBEBLANERE, RGeHIHT M H Hh 2 0E O A
N LR R R FRIAF 1 BIR 2 B, R 2 2300 ZUMER FI(TK) . RN B FITR(CK) . #ERR
(PK)fil & & R i 5 M AL o

4.1. XEAXRER LS, HFUEMIH TK iFZKF

EAHER TR, NS T X PO N TR AR E . B ERTR . PP B R YE AT AR X
BZE R (p<0.001), XK FEIERISCNFZN BT TK AR FZLE K. BIMTH B E BT LA RN
A2y XA G HE R LR TEREAA TG, FUTESHSUEARN S, KIISE s AT
BREBARFIR(TK) & ONLSE . ROWFE M, MARBOLN TE R L, HUNMGEH M=%
AUt TRITR#:, SR RGMESOR S ] SRk, Bk TK RN .

LRI, P RE A E g — P N TR B EE I R, A 2T E B 357 AR R 9 X 3
ZEBR AL W S I sV E BT, RS T BT R SR R S . BRI, KRR PR
Hor (R 57 6 SRR IR E R, EAE M #UT AI-TPACK 2R & FERlRE I H BLZ S k.

4.2. WL RBREARETE, BHSEMEIN TK-CK-PK RERME

MIRZ YEERF, ST 2 B KA AR RN TR BER R 2B > 281 > AR 1R S
RRAE, AR R IR S 2 R BN R H(F = 13.489) 30T F IR BB REAE 56 4%, A0 4 T 20T 8 U
R, BUTIA TR IRE SN2, BEUSHFFEEAT S TK. CK. PK =& (& NI RE ST A 22
WAL AR AN AT RIS R, BUTH D BORE G ML s, BESBUE NI Ol
5 REST KN 2R TR O i KR

BT XA g A2 12 5 N TR GIeBEEIRY ], 2 BB R fa T2, Btz
FEAL I ZRARR e/l o R 5, W2 Z MEAFICE . B R IRA AN, - EELAS TARM T AI-TPACK
SRR R AR

4.3. BB MEFHES L, BURHBIL TK EHSARGRER

BN TR R RIS, HRIIKRFRYEMEZM B E R, BERRIOEE S, N TR
TG . A BOMRBYETEER |\ 5 I 452 e 750, Ref Pus 58 N TR RERAR HITR(TK) B AR TE T,
FEXF A TPACK iR RFATHEM G, ERE R KR TR . FUR A I R IR BT O &
[E] £ R 380 502 R (PR 5 % G ST, AN 3% SRR I RUEAN 2, TK RR B B B 2218
SEHL AT-TPACK 3R TH I 5 R FH 77

SRR A RN TR RER AR B NS T4, AZBES N R, X2 2 R e &
HH A s 2 S ) R R

4.4. MG REFEESR, BRAHXEREIR AI-TPACK REXE
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