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Abstract

Generative artificial intelligence (GenAl) facilitates the innovation of learning methodologies and
uncovers novel pathways for the high-quality development of education. A mixed-methods research
approach was employed, comprising a questionnaire survey administered to 173 English major stu-
dents from five universities in Xinjiang, along with semi-structured interviews conducted with eight
selected participants. Grounded in the three-dimensional framework of behavioral engagement, af-
fective engagement, and cognitive engagement, and integrated with self-regulation theory, this
study explored the impact of GenAl on the learning engagement of English major students and its
underlying mechanism of action. The findings revealed that the utilization of GenAl substantially
enhanced students’ behavioral, affective, and cognitive engagement, with the most pronounced in-
crease observed in cognitive engagement, followed by affective and behavioral engagement. Self-
regulated learning partially mediated the relationship between GenAl usage and learning engage-
ment, while GenAl contributed to the refinement of students’ learning strategies. Interview data
indicated that students’ discernment of generated content and the precision of their instructions
significantly influenced the effectiveness of GenAl use. Furthermore, GenAl literacy emerged as a
critical moderating factor. Finally, recommendations were proposed to emphasize the cultivation
of students’ competencies in human-machine collaborative learning.
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1. 5|8

TEER, FRANTHEEERAEBHEESRG . BB KA (ZE 55 E 8wk 49 2
(2024~2035 4F)) BAREEH, &R TR R ARNA B FRER, (2 N TR 6B 1 BB & . 2022 4F 11
H, ChatGPT i, YEZE LS 2 FEMT[1]. 2025 45 1 A, DeepSeek-R1 K Aii, FRIXIALEL
B AT A F AR AR R [2] . AR N L% B (generative artificial intelligence, GenAl) & N L& 843>, T
IREEZ: 2 ALEOR, BRI NS, 2% ) Hop e O, AEROOR. BURSEHIAIEPE N2 . GenAl
TEE B E A O, FRE MNANIHESE BN A . AR AZH[3]. GenAl #2413 A1
RFE, AT DLS LT RUCE BN, BEAEA PR IR 2 ST ARG, 3 JE 2 21 38 1 2 e R SR DL KRB [4]. R GenAl
R FH WA EET A, HHAENEA ST B8 A AR SRS B [5]. 1 EKH GenAl 1]
REFEARS I H M A B, S IMEMT, HTRegI R AR S 6], Kk, HULERTESS
13 el = 2R T GenAT #2712 I 850UR
2. [EIREAYERE

HAl, CAHPIRE T GenAl 7E1E T 2% 2 i JJ A SE bR [ 7], B3R Z A4 il TR Rexs T
JEIE LM A RN IR T ST, AT AE S e brE i ok, R LR A A
RN T RS 5 2% JEB b 1) 5 ST =R 52 ma 2 an = AR5, A5 4 2 B S ? Bk
277 K= E RN 2 WAL B AN BUE (5 BALRRE 5 2 2 A RO T ST BN B B AR SR AL SE AR A
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2.1. ERRAAIEESEIBAN

FOIRNRAT AN HEBAFNFIRAZF R A NG I RFIXUR BN IME 7 ST BN
SEFRIMNE S ) FHAEAME S 2 I R 8 B SRR A S R, R — N E AT N (behavioral engage-
ment). A HIFHE A (cognitive engagement) Fl 1 = # A (affective engagement) % 4 1) 2 (multidimensional con-
struct). GenAl H&FAEME . fiT. RUIEDIRE, EF IR THESFME, W ESITR MG,
ZUMBEE R A 5 . GenAl REWSFENT - 2] F 2 AL 20 DGR, 2% 2] S B AR N RRAE ) 27 SLIRES R Ak
SAUH 2 G5 IR [9]. SR, FAER) S IR T R BIPEPARE  URAE 2 ) S I B PR, o2 A xfE DL S B
K HF) . GenAl HH AT 2L 22 I NS T3 3201, HAMEM . B st (Rt 2R &
T BN I[10]. R CABFIRDT GenAL XF 5 I SIHLI 20T, T% 4 H GenAl 1)
LRI FEARR D o BRI, AT DLR R 17 20t AR it e A i

HI: GenAl i 5% ] BTN 1B AFN) R IEMHRK,

2.2. BRBEHEINRNER

E R 22 2 AN AT R BRI P=, AFE TR AT A1 ] BRI 05 ST R R e
H A H LA AT W UE, B GenAl FI2A A W R A& s BT RE 1, I BANE S
[12]. EHEERE, JHELIEELES GenAl HAINT, WReH B SMRH B FAEMH GenAl
BT ZRNER, WEASEEE. BEZIAAA AT MR s BRI, KIS GenAl 4= N %5
P, SCEMEMEESS, BRE SEM, FIFHLAE RN EARIET . REIEEE ¥
TR, ERZFABRIATRE I MAAIL[13]. 5 b, R DUTRF UK.

H2: GenAl il FI%F B 3725 2 F &35 1IEAH G

H3: HIPAT Y0 AR F REIEMK, 21EATNEELE GenAl {5 % I N Z (Al
HAAER .

BT BRI R AR, M RERE 1 R,

DA
TSN
H2
[N
5]

Figure 1. Research model

E 1. RREE

3. ARt
3.1. FsTA %

KA R G W B A AR TR AR S & 057k, 8 FE A SR SE LB GenATL 5L
BT KPR SRR, A ST S S e B SO i S a5 i TR 1 #2771 GenAl
RIS . 222 I, ShHUAIBRARAE S, #h 78 a6 s B AR )

DOI: 10.12677/ass.2025.146475 50 FESRERTH


https://doi.org/10.12677/ass.2025.146475

FW %

32. IRMREIR

3.2.1. AEIMR

DUBram K52, AR5 B ol o Rs: . Frsdimya Kas. 3 AR RS I s el AR E N
RN R, KA “DOBE AN EFE NS, 8 “HER” LT 6 905 R, SEE
W/ 223 4, BIBRTCRFEAR, HRFEARN 173 43, 0BG RN 77.57%.

3.22. fARIRA

BT HERAE, il 70BN RIS WS . WE RS AN BN
FAGRE, WIEFY. L TTEE, L4 8 B N ol B AR A A BN TR IR L,
T Venkatesh [ 14142 H AR ZAE B AT 0w, 35 6 8 25 =3 N Ae i B R 2% SR, 2T
H Winne Al Perry 151/ HIRIM T I &K, L4 8 U NEAERZ I HRNRGL, M4 H Fredricks
L6 IHRNER, 13 8, AT RHEN, HEBAFAFRN =AY . B R SE Ui iR
G E BRI, RRYE AN AL S R B UTREAN, IR 8 A AT TR

4. YIRYES R
4.1. ZTEHAA

HACHE: GenAl i, MEIIGIEMEMAHR. HEE.

AR 2N, MRS AM N GenAl FILTERE. 725 > b R I H AR s A s 45 . 18
2 PR e ) 8 R A

o As R HIRIFETT ], RO RIS R B BoEss.

4.2. {REHW

AT TE A5 AR DR B B AR 0.683 £ 0.939 2 J8], KT 0.5 MIFERsHE, M35 Cronbach’s o %L
90.911, BEHIAHT T ] B R BA AR 4 IS 2 . KMO R34 R 8o, KMO KI{E Y 0.811, [FIR,
Bartlett BRIZ RS0 125 7R, W& E P AN 0.0007", /K ERILEZFME, &R BAMN, BT
PraRG RNEB A RIFHAUE.

4.3. BIEDHT

4.3.1. RGO

“GenAl E” ~FHIMEN 3.516, WA RE > Sl Tk A H GenAl THATHRIEY ], GenAl 1]
THEREAR 2] TR AT o AT NI, 1EERN, INFIHRNIERE, AN =, N 3.785; 3L
R, THEERAN 3.68; o, TN 3.52, IXRMLEMA GenAl B, AT SN E EniR b0 TIREE.

4.3.2. SKIESHT

MR Zimmerman [1 17152 H (1 B B 57 > =R BRI - $AT - S8 A ZUNEZR T GenAl
AnAAr I A 2 ) SRS AR S TR o THRIBTBL: GenAl $REUEAMPEAL T ST, 35 B2 A i) g 1 R 2
itdle AT B BRI S5, GenAl HliBh 2 AR s 27 SIAT N IR R B Bems . OBBY B AT ZE BUR
tearbir, HESh=AAEBEAT BV, BEMIRTHARIERN

A G A EH A, RIE SPSS27.0 it 8t R WAMNHEAE, GenAl ] HA R, HIKIM
TN AR, BAT RN T . T RN AR Y 22 1 AR AN I SR (1 7] RE AP Bl 75,
JEEER DL Z N LR =5
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Y=cX+e €8
M =aX +e, 2
Y=c'X+BM +e, 3)

FAVER T R 1 s,

M 1: Learning Engagement = 1.571 + 0.597 * GenAI Usage

GenAl ff F (X)X 2% TN BRI ¢ = 0.597 (p < 0.001), FKHH X XY A 83 F R0,

FE7 2. Self-Regulated Learning = 2.02 + 0.502 * GenAl Usage

GenAl i F(X) B B 1 2% ST MRS a = 0.502 (p < 0.001), K X &3 IE R M.

1 3. Learning Engagement = 0.475 + 0.324 * GenAl Usage + 0.543 * Self-Regulated Learning

HERLRL ¢ =0.324 (p <0.001), FRH X XY KERAEHKREE . BT b=0.543 (p<0.001), £
M XY B8 IERm.

27 b, GenAl f# fl 525 I N 2 IEME(HI 325F). GenAT X H 312 > B A B L3 H (H2
SRR KRR ZER LR E 4300 Bootstrap 72, B EHIFE 5000 ¥k, tHH 95%EEXIAI(CT). ARV
Wi 2 fi, HARNAEN 0.273 (Boot SE = 0.072), #E—25 L REER S Hi A RN 2 18] (H3 ).

Table 1. Analysis results of mediating effect
=1 PMERSIER

FAVER AT EE R (n = 173)

TN R SN
R R (P @gﬁg@ﬁﬁ@ﬁ (P @gﬁg@ﬁﬁ@ﬁ t @gﬁ
A 1.571 0.231 6.797 0.000™** - 2.02 0.325 6.217 0.000"™ - 0.475 0.177 2.677 0.009™" -
C};Egl 0.597 0.064 9.265 0.000"* 0.683 0.502 0.091 5.546 0.000"™ 0.489 0.324 0.048 6.758 0.000" 0.371
Ezgﬁ - - - - - - - - - - 0.543 0.047 11.625 0.000™" 0.639
R? 0.467 0.239 0.777
% R2 0.461 0.223 0.77
F F(1,98)=85.838, P= 0.000™™" F(1,98)=30.761, P = 0.000"™" F(2,97)=169.245, P = 0.000"™"

Table 2. The result of the mediating effect test
2. PNHEEIEER

c i W b b i':flé (aB* bt a*b a*b ?9;5 cCH¥E TN
g 40 @) ot Gt e OV i PR

T3

GenAl 1§ {
= HRIFF¥>] 0.597 0.502 0.000™* 0.543 0.000** 0.273 0.072 3.797 0.000°* 0.151~0.423 0.324 0.000*** #5> FA1EH
=2 SN

433, IEEROH
U2 3 A, B U5E A GenAL W] LB BB R BHRR S ST, WK1 6m, If BT
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DA B e 22 SR, O AT Hbn e MATTRRIGER] T GenAl il & iE 1 5] SIE A E T3 E% .
SRTABAT IR ARIE T GenAl FERLER; E SUSAFAE AR, IR ICTE RAERIIAW 421, DUREIRER
TR T2 BRI S . KT S, ZUTE N GenAl A] LU 3B Tl 2 B 22 TN, e
RN

Table 3. Interview result

=3 MRGR

i il JRAGTE L2451
FAHRN PSS WAEBERAE I GenAL Y, #&x BT RBHMES. Hlan, MERHITAELRN, K
THAE BOCE R A 2, B R E MR Ff
SR RIRFFGR 26 30 /-8 GenAl THIHMT HIEL4 S, &AfEHC.
et GenAl A ZHHUES /N AAR,  Hoine M A FRIR RS RE A, XA

LN E) A 55 RIS LT AE ST I H AR P LR e, AR B R .

RN FTHESIE L, R TR ) 78 E O, B MR A st 2, R R E L EFhk A,
I S FERRE LR, FATRES TN H QB AN 58 S8 M FR8F Rl .
W O R, Gen AL G H NI BT HANMESRIIZR ST, A0y od s B0 3, X LR RAE 525
WOR 21N P IRB T AR, H R IIRR R R E AT X1 o IR SLE TR SR A 2T AR 7O

R R GenAT H20t T BN S5, HEBDIRITZLMES (1 B S STIE 1], 2 5T RORA%, AR AL T
A0 L 75 AR

EErean W AL % TR SRR, RS T IE ORI Y, R
T T A R A4

BUES 2T HAR,  GenAl #BII WS 2 T7 ). FAEYIAFE s L D5, e R L5
Mgkt R AR SCEE, XM OE R T BRI K A

GenAl Jx Jaka2 2105 ef BT SRARE 51 3052 HPJUEIN, EIFEE R MR, R A0S
W B S BRI, IXAEIRAENS IR Z B 5 5t

e WS FEBNH2] GenAl R RILRF 2 FEFBE, MARBEEKBESR. MR EEHR %
W, Bl E A SRR RS, ERHEIRERAT RS, WL
JRAERREAR, —ENERER.
GenAl & 77 I AL RN GenAl I, BURIOBOR IR 34 Revs H B P ik 24t () 4 A
PR A ERERIE A ML R, ERMNEIEREZ. 10 HA R E LRI
WA KR EALH RN T A CRES .

5. it ERE
5.1. &g

GenAl I 522 BNAT . TS INEDRIEFN . XERHZ I HAEMM GenAl I, GenAl ]
DO I AEAL B, A BOE &2 20 3 MEFE 57 A 55 LUK 2 21 3 MO kL, A B T3 2]
FNEIESE, WOANAEEEN ). GenAl NFEEIF Rt T HERAIIEF MR, GiE 7 RIFIIE
BEHIE, ARERT 7 AEE S AT BAE L. SERREME, GenAl BEUWRALE X LRI S,
IR ATE D FRIB I BT G AR . Ak, GenAT B4R MBI S (ES S LRI, NN H
S SCA T G0 T PPN AR . FEREAT R B IEE A SHUESS I, AR SRE CA IR S A RN A TR R,
MAEMN BT E I KR A ORI, X8t 7 a2, e D s #3800

B I 5 2 SR A RGN TR R 5 22 ST BN Z RE A h /AR o X HLEIBRAIE T “ BRI
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BEE BT MBS, RY] GenAl MUZT A, MY E NAERNER TS . B HIFTE>
SRS H 52 AT R . AN FEREH] GenAl #EAT SR ST AR, AR R LB voE
NEREIHES, I A A B BB R . eAh, 2 AEEM A GenAl I AT DIEFF HOEE & B S I KNE,
s H 5 7R EIEATE L, 2l GenAl B Mt WA . AR, 2407 DAIAIA GenAT #0642 iU
FRVE, RETA AL B S5 ST RBOR, RERRI AL, B S 5N, BT RL AR SR, ARk
RTFFAIBN . IXEW] GenAl AT UM —RiAT R 52 5] TH, 3 Bh~A AR 27 S A 55 - B0 Se iUt [a] 5
R B R AN 5 AR BT T, R R RBRETT IR S ST A B S s S e, B
FHERARMITRE S, B PREEISEE.

GenAl ZFRXT 2 A B2 SN RAFE T HEAEH . Rk, ZUTH T RS 7 IRTHE & AL ZFRKE
DIk ATy, HAAEESRE T GenAl FIHARIFI 2 J5, 74 BeSEAF i 2 5 5 15 217K, $ i
. B, B GenAl THEMAWIARE, FARTRITAFK AL R57, UL GenAl BoRAES >
R)VAE

5.2. RE

WA RN B EBARBCERAEE R, B, FERTEGRLZRB SRR, Eass
B 5 R R B GenAl AN A HEAT AL, FRIEBUE > B b, HHEE 150 . FK, HUMR it “Al-
HEMTT” SN E 2 GenAL FHOR_ERBER, #ltn, FTUIMHA] GenAl A sl A4,
HEE R A AEAERE I RN ARG IR T B d . n, RCE NSRS T AL IR LA GER I E I,
TR ARV R, KRR, 51 S22 G 8 Hm Aot GenAl

SR, ASHT SRR AR N 5, R 23 Rl 0030 o 58 T P e A RS Lo e A, SR RN i L 9
T 2R SIS SR FERT AU R L, A RTR SRR T A, IR LUR AR A A
TR REA ST BN RREE RN, ARSR T RGHT GenAl AN JG % 20 5 1N B A8 (. H AT,
GenAl SRS AAMAR, DR SRS AR 58— AU RERORM S &, S IR AN B RE K
WOWINFAZ L, WKAE S 21 T AU A A R R K e .

E&WE

HrIEAEE R B IR XK A G I 2R R H (S202410758073); BT sE AR K 2 K2 AE G Rt R
T H (dxscx2024513).
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