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Abstract

The development of generative artificial intelligence is transforming foreign language learning.
Framed by Activity Theory, this study adopts a quasi-experimental mixed-methods approach to
explore the impact of generative Al on the English writing ability of English majors in universities
in Guangzhou and Foshan. A total of 320 students from four universities were selected and divided
into an experimental group and a control group. Changes in writing ability were assessed across
three dimensions: linguistic form, content and logic, and metacognition and motivation. The findings
show that generative Al significantly improves students’ performance in the linguistic form dimen-
sion, particularly in grammatical accuracy and lexical diversity. In the content and logic dimension,
generative Al demonstrates a significant effect on optimizing the logical structure of high-scoring
students. In the metacognition and motivation dimension, the study reveals a general increase in
students’ writing confidence. This research highlights the positive impact of generative Al on col-
lege students’ English writing and provides empirical evidence for English writing instruction in
higher education.
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1. 51§

T4, BL ChatGPT. Geminiv Copilot A{QZE MR AT HARTSE R, FRRANI B RE = 405
b6 1 IEAEVRZI A 22 ST R e e I ORC AL SR TR, A BRE 58% I iRk T M AL 8 A AL
SEBHS (E. IR, Al TEMY KGR T HE ROMEASE. CREREHIRT SRR, RIES
REIBRRAERI[1], TR H MM RIS SRR 2], RIS 5T, A BIERT Al HAx
SRR RIBIEM . BEAh, T O I AE S X A0 X B, B Tl A e, HO
HAME RS AL B8 P A, R ALRBEAMEZS:, L& KB B b R 5 AE, (5 B ATEr
SHZIX ALl 2k, Bt et AL S ERE B IL b . 3T 0k, A 90 BUS S 38 A HE
B, RSB A TR, HRFCE R AR B X 6 B 22k S AR RS I IR

2. kA
2.1. RN Al 5Z5IEBEMRRIR

B R AL FETE 5 22 SR 2 N, S R A AR SRR E R T KRR AT . IR
(2025) KB, AR AT T EIRMG IR IBHE N, TR 8T 2R A a0, ARG S R o 46
T R3], EEMERE . BTE(2025) 82 H I AMLYRA S EEA B, Mae a8t m SIER &, MmEAan
TR INEEN, HE2AA AT SR S 2 5 R (4] Teng 25(2026)38 1 1 S256GHF 78 &K B, 4# ] ChatGPT
SR EAE IS AT RN T R E T, SRR S0EZ R[5, XRWAERN Al EIEE
— B PR EAEY 2] . Zou (2025)55 N B VR 78 LAUTE S ERS A A, Wi 7648 18 AR 70 A5 FH AR el
Al B AR IGE S E D R g ig -G oL, RIS AR R A esiE . S E . o
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TRERE NSRS, 5 ALK T SRR 6], 25 E, BUABTFIESEE MGt AL I8 S 1A R
AR, FERIB S T AHLA, e Seer B 3R T SE ST R .

2.2. EHERE Al HEISERR PR

TS ERR YR [ 4E R K I S EE L, £ Engestrom (1987)583%, JERGH EMAR. T H. BARSZ/SKE
FAHEAE R R RGP SIMESE, N E A TIRAEARN T T 5[7]. Jung (2025)5 R iZ
PR N H T EFL 22495 5% ChatGPT AT ARIWE L, & Bh3EHESSHI AT SE B R 58 . B9 [X 49 tH S
B MIRIGOT G, A T RS R  OARA G — S5 10/, [5) BA R AS BRIES | i BEAR AT S5 IRGOT
NI E ARG BN SRR E 47 IE 24t 17 S A (8]

gi b, WAARAAEL FAL: H—, PRI 2 RAREN RSP A B8 iiE, RETIETRA
B, MECLATH R RS 5B, RETE S BN H T AT S, AEEEA BT SR I S SR
Wkas G, R FIRUEE IR AR /). WAL b X E R SE Tk e, SR ESEES
RERFIE, FET IR IR ITHELE, BRI LR AT @ A el AL K52 A4E 301E 5 R fg
FYEFEA TR ? WS EIRMA T, A ALE AT A LRI R SIEES RAMERLR?

3. MR’
3.1. FRIpHELE

AW T LA EN AR N AZ O o T HESR o FEA il AL BN BB SR s T, N RER Bl F4k
AT X SR IEE T2 A T ECA ChatGPT. Grammarly S84 izt Al T B BARKNIRAIIE SR
71~ FEERESIEES: MW EFEZAROEMYE . RAEER, AU R LREAmZA R #
Iy Al TEMEG 9 TR EASEFR R E M. AL B At Ui SiRgE. R,
AR 7 AR AR - AR AT TR - e 03RA RO 1),

B2 3 2R HOTiE|
(Subject) ) (2221 L)
SRR T 5 YA P
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~ A vk
2 A g ;
JPj]‘H (qul\I,E\—) TJJ‘E WJ‘H
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Figure 1. Hypothesized model
1. RgER
A ALy TR, HAE R RCRZ N, RIS AR LU SRR, BDBUm 5] SRR . 247
) AL RE R AR sl Fe 32, T il S It LB ORFF A, BbAh, BAEREIIRTHRIGS ARG K ER
WrFIAE RIS R
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3.2. IR RSHH

AW TR 7 2T A2 B DGR 4 FrACRYERAS: A R TERE ). B R UNTES).
C FREMERE) D FREF ). ARFEARIIFEBRIE, BT R E NS IS LRk 4R
A4, TR HUR AN BT SR AR A, 3k 325 SRS 5.

3.3. SKHRIT

SIS 12 L, SEARTGESERER DT . KRAESELEPBALRK AL THEO
ChatGPT A%, #fiLh Grammarly), F AT N0 SERTH] ATZEAT LN AR AN ER; B H]
Al ERFRIXRTTAMEABIE: SRR AL SREURBUFET B SHRALR LS HEA T, Bt
PS5, FIMELYE, AEAER AL TA.

34. MEBHE

SERESIVEAG N = AYEFE T

() B ERYERE: E AR, EREPPAARNC T BERRRE . BRI, RS A T R RN
FEARS T, BFEGIHRIC 2 R R S E AT E . W R A R A 2 g
TEVENAAS I CET-4 18758,

Q) WAESEZW\YANE: XA ®R, NS B stk. Saat, BTt
PUASFTPE5y, RIS 2l 55 20 2o VR BRI 50 3 & I 9815 5 1F BN ST 56 .

(3) TCINFNSENHLYESE . TOINRIR S VR SR 1) 5 (2 H Purdue 55 NSO EH 708, VRS #4272
THRI B AT T R SRES A s SIMUR I SESNLESR, MEHNIESINL. SMESIHLA B IRAREK. &
BH G USRI, BRAAIE T AT RO BB R, AR SR AT

3.5. BURKSES S

B i, thINCE 6 ) SR =B BT CET-4 BiGT. BEREA. RETEE
Hdlg; IR SEREAM B HE: Ja S aE TR, JExseie i 2 AT F e ik

€ EEIZ ] SPSS BT IR TESL T MOZFEA ¢kl BRI ET 2=, PR 1) 2= 5 AN e A2
s MR R A LR TR, RUTREESROCAN S8 H S BT 46, RA24E S AT Bal i skmsiis.
fd IR 28 S BRAR A

4. AREM
4.1. £ Al N EERNZHENERET N
4.1.1. IBERRA4EE

Table 1. Descriptive statistics and repeated measures ANOVA results for vocabulary and grammar tests (pre-test and post-
test) of two groups of students

F* 1. MEFEIELSEENARIRMNELG T REENERENHER

B 2053 n I M (SD) J5ll M (SD) P[] 32 250 2H 9 32 BN L HBN
F(p, 7 F(p, n*) F(p, 7%
4236 (0.12) 3.21 (0.01) 8.64™ (0.03)

EEIAR SEERA 162 21.4(42) 247 (3.8)
SHEA 163 21.7(45)  22.9(4.1)
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56.82*** (0.15) 4.08* (0.01) 11.23"*(0.04)
VM SRl 162 142(3.1) 16.8(2.7)
SHEAH 163 140(34)  15.1(3.0)

VE: NIRRT 30 23, BRI S 20 46 *p<0.05, Tp<0.01, p<0.001.

HF M Ty 2 i 45 R SR, FERTCIRI VR L, B8] 55 2059 128 B8N 55 3 (AL : F = 8.64,
p=0.003; ifiE: F=1123, p<0.001), FHLEHFAMRAEEEERXTHBANE 1). WESERF
AROWE, LA ATERNE 2R L AR TR 5 525 K T TR AL, B R AR Ak e 2 2% K
TR 1),

BB TR, AR AP RN R E . WK 2 FR, RO AR E IR L G ) 2=
EHEF ST EoE, R b pgE b im A 52 & T s 4 (= 2.71, p = 0.008).

Table 2. Analysis of linguistic features in writing samples of two groups of students

2. MEFESERRIES IS

ity e B M (SD) J5 il M (SD) A5 (k& M (SD) t p
SEERAH 0.48 (0.06) 0.52 (0.05) +0.04 (0.03) 328  0.001
WL ZFEE(TTR)
xof R 2H 0.49 (0.05) 0.51 (0.06) +0.02 (0.04)
S H 4.8 (1.9) 3.1(1.5) -1.7(1.2) 4.15  <0.001

HREHREE (R 1)
xR 4.7 (2.0) 4.0 (1.8) -0.7 (1.3)

#¥: TTR = Type-Token Ratio. t {H APIH & ZEFHIMILFEAR ( fIn R .

4.1.2. AR EZEHE
N GEEYERE, EENETZEoN SR, WA SHE 058 HANA L ZF = 1.24, p = 0.29), #£
W SI2 06 20 5 56 R AL P AR B T B G 2 22 S (L2 3)

Table 3. Descriptive statistics and repeated measures ANOVA results for the logic of writing content of two groups of students

* 3. MEFESERNRTEESERR T RERNERES

451 n AWM (@SD)  FWIM(@SD) 5l M(SD) FiF 8] 3= 8 HAMERRL  ZHEN
F(p, ) F(p,7") F(p, 7"
A 162 13.6 (2.8) 14.3 (2.6) 15.1 (2.5) 18.42"* (0.06)  0.38(0.001)  1.24 (0.004)
WRA 163 13.8 (2.6) 14.2 (2.7) 14.8 (2.6)

P WZSBEEAMES N 20 45, *p<0.001.

SEERZH I — A7 B ARSI 2 A il A FH S

“FIEACEH TN, ARG ChatGPT: “HHRIXIEVGL L HE A, R R 2 BiEm, Wi
MR LR A? 7 BRI ST B 2 W R, EREUOREIRIENY . ARSI R Y
fERX T INRA, FAEARERE, M. 7 bsh, WA —22 A% AT E 245 8
ENFRERZT, GEEBEAEN, 15 AL EMBURIEBRTE . — 2B d:  “AREE KM, A
HBEM 24, il ChatGPT A —Bu, WSHENERACES., 7

AT BN ZR SR, (EXT2E BRI KINE FERER. Hit, HEENE
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YR al, BURTHARMBUE. H T8 R., R ALME N AR2A, BERER AT SR NN
TH; MAEZREGERNE, BREIRTAR.

4.13. TANSEHNNLEE: FORASATINEHEF

HINLAEE I B R, TESMEEHBRMEEEK L, RS AR5 BRUN 5 (F = 5.67, p = 0.004),
SEUGHH 2E AR AR IR P B R T X R A fESEEIE L, L HRAN LR EF = 2.89, p = 0.06). {HIETG
NSRG4 b, R H RN AR (F =098, p=0.38) (L 4).

Table 4. Descriptive statistics and repeated measures ANOVA results for the pre-test and post-test of motivation and metacogni-
tive questionnaires of two groups of students

4. MEFENSTUAMBER MRS RESNEREZSH

AR 25 UM (SD)  J5ill M (SD) P 8] 32 242 2H 5 3 R 2T H AR
F(p,n*) F(p.n*) F(p,n*)
28.63"* (0.08)  2.14(0.007)  5.67**(0.02)
EEARARER e 3.2(0.7) 3.8 (0.6)
X HEH 3.3(0.8) 3.5(0.7)
24,18 (0.07)  1.86 (0.006) 2.89 (0.01)
EEEE SR 3.6 (0.8) 3.1(0.7)
X HEH 3.5(0.9) 3.3(0.8)
8.42" (0.03) 0.21(0.001)  0.98 (0.003)
TCIA ARG SERGAH 3.4 (0.6) 3.6 (0.7)
Xof HEZH 3.5(0.7) 3.6 (0.6)
W TEBEENS SERRER. p=0.06, p<0.05, “p<0.01, *p<0.001,
T 288 F SO H B E- I, BERE R AT IHR, =R 5).
Table 5. Coding category statistics of experimental group students’ reflective journals
2 5. LWHESHE RBHERB S X500
Gt ZORHE N H A3 H(%) REMFACKE B HE)
T g AL W‘d:ﬁ)\%tﬁkfilﬁ, TRFEHEAIE IR, 57 35 “EAF R AL E}J@iﬁ” CRAERT ALY
I FE AR SRR KR R T ATAHIAMRAE”
MY %fﬂ%%ﬂ&ﬁ@{tﬂrﬂ, EREAEAT AL 45 brg A SR, E%ﬁi?ﬁiﬁiﬁ@?\]?ﬂé?ﬁ*?
flE FE FRE AT A K T AL AT HE”
HEPRES AR AARGE, ARSRBIATH & 370 .
I TH IR

e T 162 AR AR B HENE ST, BT FEE ML, RS = 0.79.

M TG F 2 (29 7 SEER AR 35%) K AT A RIEKAE, 748 S R A AR =R . AT H &
AEHIL “IRAFR AL “FEST ALRR” “RER T ATGHBTVMRAEA” ERA, BR
XTSRS R E SRR . 05 6 fn, XA R ICINFI SRS 5 1S (M = 4.2) %3 & TRril
(M =3.6,p <0.001).

AR FH 2 (20 o SR 2H 1 28%) M B A /M) . e H A R X AT S EE T “AL 55
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bRGF, EIEAE AR A BB R EAT” o XA S A SO AR A S8 e L A KT R
HCPHTEZEE M = -0.2, p=0.02). HARZEALTHEPRE, HIuARIKREZAEF M. (EAH RS
FRIES A P21, €271} d SO i 2 & D ks L EieS R NP B E SO | I R EEE (2 P T ets e o
X AT T H B R ERRA BRI RE /), X RAE H S BBl iisE AL @RI L

Table 6. Comparison of metacognitive strategy scores among different user types in the experimental group

6. SEWATREIER B LB ITTAFRIR SR

fdt 35 2R 7Y n I TG A R S JE I TS il JE U ZE A Bt t K56
M (SD) M (SD) M (SD) t (p)
SR TUAG 57 3.6 (0.5) 4.2 (0.4) +0.6 (0.4) 8.42%*
s A 45 3.3(0.6) 3.1(0.5) 0.2 (0.5) -2.38"
HR R A F 60 3.4 (0.6) 3.5 (0.6) +0.1 (0.5) 1.42
AL FE 4.28" 42.36™ 28.64™

T p<0.05, ™p<0.001.

4.2. EHERMATHEERIEA SR
BT IS ERHELE, BFFURIERG ALE A TR, X SEEH RGN ERRRZ7E T R

AR

42.1. TAS5XHhNXREN

Al MU BRI T H, FRANSIEEHNNERSSE ., 45 Al IR T — R vE
KR, FERMEEAAN, ALRMGESREMREGT R, 1EW Zou (2025)% NIRRT, #4E
5 AURIBC T — SR .

4.2.2. MUERRKDENR

SARACHITE S AL F S 2 (B AA7E N ESK o SO0 20 2% AR A0 A3 P AT S R v 53 T 1 ] Fof
ZHL AN A ZHN RS A RS HERSE: CH AVSSOETERZ % W, (AR
AL T, FORBAER? 7 3R R i BE A 2 ARG R RE A AU o5 AL (E I BT, 2 75 AR
Bia SR AT BRI o MIESIERR 1P JE AT A, X —FP SR R - TR IRor )& BE
A 15 AT 1 AR AE R AT X — 3 8 T By NG [, 3 30 A AN ANTE SE B B AT S A I ) A
FA VR

4.2.3. STERPHSHRE

AL NJa, GRS TR AR, ALZKIH 75 S I GAE BRI, RN 2 i
RETEEGE. WAHBORN KBTS . IR T A4 R R IR R Bk, Ml )F 2 r i
HIEMT R R PP ALE AR F ALRMEAE BB G ANFIR S5 .
5. WA FENETR
5.1. IRFFE Al AR

£ AL O 28 RIE T, RRAEBEA T A SR, Heor i m B R R A AT AL
(IRE S —— R 3 A AR R, W PPAh AT S, ARy AT S e o 5 ST 3R
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5.2. FATRERGF, EIMTE

BExp oA I A FRIN R, 2R E VS T ) AT TSR, BABAIRLEIR T & AT /PN, i 5
. FEEW, WEEFAAEMOLE, W OB R, DAL, FR, ZREEARRE AL B

7y, BIREARMEER.
5.3. BUTTIAFIIL, FApTARME

FUmmrEE B HE ER S E 2SR, SRR TSR, AR IR AL AT
o WIAARR ALR T A, T2 A CREEARNF, 8% TR IRE 536

6. &g

AHTFCATE BB OHEZE, $RTT 1 AR AL it X i e Lk 22 A S AR RE T KR, R i 50
BRI N 7 St e 2 A i AL BY S AR, B0k 1 AR MRREROAR A A 5 3 R D5 1 (1A ks 44
TS TR TR . LR > TEZERIBIESITESR, HR T ALNNJEES) RGNS
AL NERIGE SIEEEA R M T SHERE A E R W R RERARBEIMER E T R T 2EE
WPERIEETRIEME T S Ae . KRR ATERKIBES A, RIS, SEM S RIFHEN AL
BV EEEEATT R, AR AR RREISRR A Mt F, @EERRKIB AR IaE %
AN N
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