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Abstract

The widespread adoption of intelligent writing tools in college English education has sparked de-
bates about their cognitive impacts. This study investigates the dual roles of these tools in second
language writing: as cognitive scaffolds enhancing linguistic accuracy and as thinking solidifiers
constraining creative expression. Theoretical analysis reveals that tools effectively reduce cogni-
tive load through grammar correction (e.g., Pigai.org), collaborative feedback (e.g., iWrite platform),
and thematic vocabulary optimization, aligning with Vygotsky’s Zone of Proximal Development
framework. However, risks emerge from algorithm dependency, including structural templatiza-
tion (81% essays follow fixed patterns), weakened critical thinking (original arguments drop to
27%), and reinforced L1 thinking patterns. The study proposes a tripartite optimization strategy:
developing dynamic scaffolding removal mechanisms, establishing human-Al iterative feedback
models, and enhancing metacognitive monitoring training. It concludes that intelligent writing
tools should adhere to the principle of “technology serving thinking”, balancing writing efficiency
improvements with the preservation of creative thinking in college English learners.
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1. 51§

FEERREFAE R TR, B LR AR BITERRBE AR N SN “3
ARARE” [170 EPrA T E ER ORI 8 SO ol Hl s BN S 5 5 PME SO R B TS
PERGR[2] [3], MALPFE B & AR B S B0 B BV R 5 BYEF B [4] [5]. X —4ET G
BN M. 5 (P E R AETGE SRR IR IR ) [6], Wik T6% M2 EAFETEER IR R m (T 5
Fi] 4.2 40) 5 R S AR RO L, (M BE LRI FRIE 89% [7]. ART, HIBHTERE, WK LA
A RE DR b T S5 A [ AL (81 HIl 35 L A P B AE R QIR U8 &5 LE TR 27%) [7], Feii i “HoRae” 5
“RBAEREN” HIRET G

REDAT RO R LRMBAR D Ge(UnEE A BaEs) [9] [10], Z1EUD REGTR HXT 2
RN, LR TR AT 5 “ B4R LR MARERR[11]. X— Bk
37 7T RE- S BOECA SR N P : BUTBE 5 A5 B TR RTH 2 200%, JUHR B s (i vk B 4E R =R 2],
N, APTRBEGHEY. NAESAESERE AWM, BERZEZOR S BaESE TR eI
REPAETAR AR F AEMPER RIS, R e RS U ? 3 b TR AR ACRE S 4y, A ST
ERORIRE R SR EE M BIRHESE, NHE “ AL ALY P70 80H SRR Bt S HRAE13].

2. BRERSEMXE
2.1, HEXUERUA THNAMFREN

e IRILIY “ T & JEIX 7 (Zone of Proximal Development, ZPD)H 18 A % 58 54 1. 2 (208 b F 24t
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M. ST

THRZOHIRHELL14]. ZIRIR IR, I F A B S T AP SLHHAMEE I RIBr Bk & g . £ EFL
GEgsh, BRe T AEE 2R RERBAAE AT, BRI .

2.1.1. WMBSHFE: EEAUBSREEN

FF H IR E S A3 (Natural Language Processing, NLP) A E! 88 £ S (A0t st W) is i B A R 0 2R 538)
BRBHLE], EEPRK B SERNFI . 140, Liu AR FEER A AU A Rl 8 12 R(BHEE
B3 WS RA LGSR TUR), FERHABEmD A B L 8 R B aRR BT ) SR FT1[9].
SEUERFFER B, R TR AR 2 AR SOV R T IR R RIS 58% [9], R4 I E B F AR TGS
= (Metalanguage Awareness) [10]. 1X— I FEAF & 4E B ok 35 T “ T H A/ 1k ” (Mediated Internalization)
B[ 14], BUARREOAR SCHRRIE P e (e ik 3 R IR &

2.1.2. PREHBHTFE: BEZENTRLER

PrRISAEF & (W1 iWrite)il ik v #4012 55 B 3% (Wiie r - e 4 R ) -5 BB H R (Group Aware-
ness Tools, GATs), A& RMLERAL B R EMEL . XN R SGE 7R, £ iWrite P& FI2#4
EPOS B, WIEE R (Coherence) P/ $2 7+ 29%, HIMEFRNERIMN 23% [15]. X—4RIIET
Mot Eig R “3AsiAK” (Distributed Cognition)FI% O & ——IN KNG ZH I AR HEAT, i 2 i ik
THRS#HBMEAUY RE[16], THRETKHMRIZHERXRAGN, IS I EBEW® ZPD i) “45
IWEIEE” .

2.1.3. EVAABIFR: BIESMIRERSCHEDS

B RERH P R G(W DeepL )it 3= f817] 2 25(Thematic Clustering) 5 %1% 5 % 5% (Cross-Lingual Alignment)
FR, AR F ARG RARTE RS M5 SCETIPE . Biltn, Wang S5, A8 8 e B9 LR i) rh [ K2
AAEFEARR I, TALRTERIHERI R ST 41%, HICHRS € %Kik (Culture-Specific Expressions) H i ] # [
1% 34% [10]0 X —HLHIWENL | 4ERAKIERT “F55 TRY RIARA T BEWi[14], RIEARF AL
EE RIS, TEEE TS RAN RS, =) FH PIANATE R(Cognitive Schema).

2.2. BAREFERFAM A TR BLEE LR

BT AR < T HFEPEREA]” (Critical Theory of Technology)#f7 T % fE 5 1FE T A Xt EFL S1EA
FNI AL RN 17]0 BT BRI I HR R Guia I = SEHLHI LI (Discipline) 5 1 B4 .

2.2.1. GRS BIEMEHDH

BEE T AW S ESAR N “51 5 - F4k - 45187 =B S8 78% M= A R e 45 4[15], 15
PRI FRRA IS R o X PRI R EDIE T AEAK IR 1) “HAREESE” (Gestell) B & ——H ARl I bR A0
W N BB WALN “HEEY” (Standing Reserve) [18]. #i, 1ESCHER RGNt “mi it ” B, 1
5 ) F AR R, BTG SR e 22 PE(Algorithmic Compatibility) [5].

2.2.2. EENEALSHFI S BYESSL

62%I1)%% ) FHIN Ty “ AL VT4 EE B St B8 B2 7 (3], e th LB R 2 E AU I A . X
INFNFE RS A 242 0 5 18 o B[R] T ML 2% W] 524 (Machine Readability), 111 3F PY 259 B 8 SC AL A8 » Turkle 48
H, BRRGEH “He L)% (lusion of Certainty)HI 55 1 2% 21 & SOt 5 & M A 2%, S EHLA
PERERE T R [4]. B, KH A ShIFS RAENEAET, RANRHE S HEE 27% (7], RETAFEHEE
4k [ Jii AL(Cognitive Homogenization) 7 £F &t 35 #H %%
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2.2.3. TINFIBENIMES AR

KIAMOBE T B T H I I F d, AL 29%Fe B F AR (7], RFEARMAE T Bool ik iz
(Metacognitive Monitoring)fg /7 4Mb . X—IMGE5HER) “H AR RGP (Technological Embodiment) ¥
AR ERARER S NG SR T AR S AN RN ZI 0 B = VE[19]. a0, 1EvELL 4 T B RIS i B RS
R, ENE 2 ) 3 B4R R A K 24T (Error Analysis), BELAS EXHE = M (7% )2 P L. (Deep Internalization)
197

23. BENEBLER: AARESREMLYMKN

ERXEM AR TR RS CRAAERE KB IRATT G KB 4E R KBTS T AT R
(141, MIRTE 22 TAa FIRALAN B A FAR[17] 0 X Pk J7IR T HOR R 4810 0 E AR &y ——1E A “IA
IR AE# " (Cognitive Enabler) 5 “ B 4ERi)II7 ” (Cognitive Disciplinarian). AIRALIX—F &, TF5l NI
U AR B LS, R T HB T A G5 AR EARME” (Human Empowerment) A& 2 HAR[13]. H
IMmE, BRRGN:

- SCREINFNSRPE(Cognitive Flexibility): i id ) 7 T 22 9R R AL (AR H5 CET-4/6 B SR R 15 % FE) [20],

Tt G B AR A 5
AP AL Z FEVE(Cultural Diversity): B4 A HEBETERE (G0 5000 45+ E M AUHEFEA) [8], KPS
AL F R

fie 3t Jo il [al ) (Metacognitive Re-Appropriation): ¥ iH OB PRSI (A0 “ AL BCRAIHE” ) [10], 38
122 ) AN 4K 5T AT

3. WEERNFISH
3.1. BERASBEEHAILENS

RS AE T RE AR P KRB EREEE 7 ENEEN . HEEEZRTHE S B A %
(Linguistic Accuracy), X H] fe4H| B BhiA &NHE 71 (Higher-Order Cognitive Skills). iX—J:AMLH] %O 7E T
ARG SR FER “PeeMER5R” (Selective Enhancement) 5 “INAIEE1E 4L (Cognitive Narrowing)
A HAEA

3.1.1. EERARE ELSUEMRENTTR

H ARG & A FE(NLP) SR B A B T R IE I f a5 RIRHME IR, B3R K IB S ERNEER IR E
filtn, Liu MSEUERF R, AR RS RGN FAEET, HEHIRE TN 58% (WP HI 4.2
AbREAR 1.8 4b) (9. AR, XA ARAGAERE GG R P B R #E: Wang S8R, T HH P FEmam
& T 63% (BT 2.7 #ilF% 2 1.0 ), HE A M (Syntactic Complexity)FEAIK 21% [10]. 1k
IRFFE “CINRBIR 2 BRI (Cognitive Resource Reallocation Hypothesis)——2 > & K5 IR1E = /14
o TR R SRR IC R R, W T IS 221,

3.1.2. ¥ERFEEMAMRENFE

BRE T B3 R BHLEICan B 3V S G U0 B SRR, HIRTREHI S N BIRE
Chen Z5[MXFEESEER Bor, (A Al THAMZAVEUESFER Jk> 42%, (HIRIEZ M (Argumentative
Coherence) 7> T B 18%, MAALM 4 (Original Insights) f7 E A 34% 5 28 22% [3]. IXFh R 518 B 1) S Al
R THARRG X “ YUk ” (Rapid Iteration) IR IF 5% RS 1E “ ) BN ” (Reflective Construction)
AR 2 R AR AR PR €[ 22] 6
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3.1.3. BiESAAEBR LN

BRI L RIB I BE S SRR AREHERA Y, (H 0] RESR AL BEE B 4E € $5 (L1 Transfer). Li 55 (1)
TRV TR, HOBR R TR AEESAREEF, 005 451 (Chinglish Patterns) tH IUAIZE I 1 27%
(4 “According to my opinion” ), HCAbHFE B&MI(Culture-specific Metaphors) 1% H % L7+ 19% [8]. X
PSRN R B, HOR A S 5 S F T e BEAS 5 A KN (L2 Cognitive Schema)(?) H 32 & #4[23].

3.2. FARZEEHF BN RE MR

B 51E TR EHZE (Algorithmic Logic) 5 K &# 15 # %% H #5(Pedagogical Objectives)Z [A]f£7E =
HESVET G, PR E AT B4 1A AT A

3.2.1. N EERNE— LSS HRRDIEFRHRE

EVE REVE S B G0 (U S5O B I A B R B0R 45%,  TTRIEIRISEAL 5 15% [5]. KPS HEE
A 2 3T A S S WL AT (Machine Readability), 1M 3F & & it 04 B 4 (Critical Thinking) =k 34L& 1)
P (Cultural Appropriateness). %41, Wu &I, A RIERG 7, FEENFEE KA SR A, 33
£ 04 A 4k 8 % (Convergence Index) T+ 39% [7].

322, XU BERABESCURFIEFRNS

BEE T E A ZRiE Rl 2 U5 B I8 IEEERVE G COCA), #Zxih [E SCAbiBEscn “drir b EiEE” )
PRGN B T KRR RBIRT TR, RGTIERA “FEHEERTL” (Targeted Poverty Alleviation)5H
ERF A RAR RS NIR, FECEAEAE SO E BRSO NI 23% [12]. XROSURIBEILGES T (K%
PEEHBEARE) S EBREE S IR0 HFR[24] .

3.2.3. SMEEKRGRS 0 BYEEFRI AL

83% M) A A T AL HEFF (2R M S VR IURE (1 —~ RN~ W~ &2k ) [15], 857 B 4E 5 B (Mind
Mapping) 25 JELEPEBIE J7 7% o X PSR AN 1 & B B8 4E (Divergent Thinking), 5 =558 & 18 F 1“1
HES/E” (Creative Writing)FE S s EL B MH5E[25]. A H 22 SLi0dt—Burse, KW &M T A1
2233, Hpi#in: [ )2 (Prefrontal Cortex)-5 ER AR 2 % 4% (Default Mode Network) i T 832 32 5 FE FAAE 17%,
R QUHEINKIBE 132451 26] -

GIRE: et s % NPT UR ST R (o] it

R XEAE A TIHG N “E AR A AR E A AL ” (Techno-mediated Cognitive Reconfiguration
Model): &' fE L H N FE BB SR N AT BN 5 (aniE 5 ) 5 RGP0 (an 0 37 L 4
§910), HAFURHAR RGN NRINFIAEST) “AE PR (Asymmetric Intervention). X —HA3E/R
HEBARNHRRZE S TRAERTHmMACERIREIN, AT AR AN RE ) 4P 13] .

4. FEFEMHBERT
41. TRYR: NESREIZIER

BRe S TR 7 B A FE R AR H A% A& RPEAS B, DL SR S e 2 R .
HARARALBRAZ A0S P .
4.1.1. FHFSHEIFEERRALEI(Dynamic Scaffolding Removal)

FET AR I R R X AR [14], T HNARYE % o) & 1075 5 a6 b BB S s 1 . lan, &
XI CET-4 RistriE, REGATRALZEAEE A E (RBAEE 100%); 1 CET-6 it #F (W IIUR =i 451
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IR <30%). 75 SRR Y], KA BB R 22427 B E SRS, EERIRFEN T 7%,
R 2R A) A E 3G 0 22%, RN (Cognitive Flexibility) & & #2 F+[20]

4.1.2. HBREBE % (Culturally Sensitive Algorithms)

NGAREETE T BAE A SO R RS Ir) 8, 75 A A8 AR AR BEiE R (B 51 48 . Li SRl %45 5000
F P ERFEEIAARTEC BRI 2R )& 2000 P EECHEAEEREA, T AR SO R R
HIER 2L T 48% [8]. AR, RGN FIN “ALIEYIMETE” (Cultural Appropriateness Score), £ FE &
WO ARE AL SRR T (T “H)EIRME” ¥ “hide one’s capabilities and bide one’s time” 11 357 1 BL %),
DASE 5 S AS BRBE JT[27] -

4.1.3. LY EEM % (Multi-dimensional Assessment)

WA B0 RS0 B B EUER (U 45%), ZRISIEREE (15%) 5 AL B (10%) [5]. 2tk
T RFEE “ONETERIE” (BE 25%)5 “HHIE RS ” (B 20%)4EfE, IFKH B /5 5 AL S(NLG)H
AREEPEE R BN, AR AL A T, RGN SR BUR I A) 51N 18 s ARG 5t
FPET “Should globalization inevitably erode cultural diversity?” )” .

4.2. HFRAEW: ANANERBIBREZHK
B LRMPCEREG TR “BARGBY JE, WE AN FERIAES RS

4.2.1. SABHER 1R1&F (Triple Helix Feedback Model)
AR I = B BRI S R
- ATV TRXHE ST B S AR Candth oo (1 157 21 )
FlEEEAE: ST RARAT G0 iWrite) I 4 B3, RERIEZHE 5005 MG 11— Kappa
0 >0.75);
FOMLVE: FUTLE A AT B, 240 i@ UM 5 = ARME R 53]
SERF AR B, R A ) 2 A AR SRS 5 HEIPE (13 1%) . 1B (+24%) 5 TR BE(+19%) 135
BERTAEZHFH (P <0.01) [3].

4.2.2. FIEB{EI{EY5(Adversarial Writing Workshops)

NI LB AR, Tt “ AB-ALXPL” 4555 SRR AL BSCARF RN 20%H = Hi% o
FWHES AR . SFE M) . Wu FSEIR SR, 5% TSNS AE G E5EF, Bk
R 34%, HIEGHE M 27%3E T4 45% [7]. BEJVERER 7RI R KT “ AW RE B AME” P22
Fik.

4.2.3. BEEMNEASETE (nterdisciplinary Curriculum)

AR T H SHEUA M B2, B AR FESS & Flin, 78 “Al SIERH” fibod, 22AH s
T LT R SR PR (A GPT-3 % R P 7 SCALBIZIR EN 5) o Selwyn F&HH, I ZEERFR AT {2 51 35 11 51
FERRBRE, MTAE T RAS A A R FFHA RN B 11,

43. FIHNANELE: NEHEZH|E&EET
NREXS TCINENRE JIHME R, 585 R Ge v IR E A 27 21 2 B AR BT AE -

4.3.1. FTTIAFUEIEVIZR (Metacognitive Monitoring Training)
BORZFAERS CAL #UCRHIHE” , WK TH BRIV H 512 SR . Wang 5520 m B
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M. ST

FRM, Frsl 12 B HEINGAT 22 E R B FEAR RS /13T 41%, HXF THENE H R99F M
62%F% %2 29% [10]. b7 ¥ it 38 5 o A 1 & iR (Metacognitive Awareness), {2 HEEIIR A 10[28].

4.3.2. MEBYE1I%1)IZR(Bilingual Cognitive Switching)

FIH R R THEXT L rhoe e ik 72 7, A S8R 3 ISR 5 IUCSAE 55 o B, A4 SCRGE “ A Rt ”
U NPESCI , RS B BE(“have a bamboo in one’s chest”) 5 340 55 2112 (“have a well-thought-out plan™)
FIXTLE BT o Li 2RI, ZIGRnT (242 B REHE BZ4E T3 (L1 Interference) FFAK 38%, HIEE TR IAHERM
IR 27% [8]-

4.3.3. FARMF)FEFFEEFR (Critical Technological Literacy)

IS M2 HE SR R PR M AR o Flan, ZEEEBR SR AT MR WA I, A Y 2tk
SAETHM A, HATat 52 (5 5T 608 B L) BOE wREEFEAS 19%, T2 R AZ (5 5t I BIMEAT ) os 1Y o
23% [26] o B HHE AT B TR A BRI FH (078 72 XU, R fof HLAE T 5 o OR3E 41K BE B9 (Critical Distance)
[17]-

PRABR AT 1) 55 R0

R =B IR TR REAA R N ENAE S MR (Cognitive Ecosystem Reconfiguration Model): 1.2 #%
THRHEE N SRR, B SN ED, 102 ) FIIZRE @A 8. Floridi ({5 EG B HELE
IR SR LB S ——F R RNAE R “INFIIE 98 ” (Cognitive Enhancen)TfiF “ B4EEALE 7 (Cognitive
Substitute), fxZ Hbrse LI E Sk P HOR AR 5 A SCUME I 3h A&7 13].

5. e 5RE
5.1. fIRGILHESHERFE

AT RGN T 8 Re S 1E T RAE R AT SR N EARTE & . HEEE I E A B (R R %
1% 58%) [9]~ PMESCFFBIEE BHHESRTE 29%) [15] 58515 5 XM FORIBHEMZE + 41%) [10]5H AR A0
IWHIBHITF 22, SRS BAR (4 FH R 78%) [15]% #tAIM: 4S5 1b SR BSHE 5 Lk 27%) [7] & til%i4t
TR(E R GE 11 29%) [715] K BYERE AL . X —BHIESS R OE T HAR P AN EESR “JE
XIFRE” (Asymmetric Reconfiguration)—— T B /ER5iE 5 T ORG HEE (1 [FII, RSB A K6 271 5
FRE[13].

W — R, ®WHe T ERIEE N ZEAR GRS 20 B O AT R sl: PR 4 R
—HGEIEAUE 45% vs. WIFRE 15%) [5] SCAES IR B IR + 19%) [8]UA B 2k M B AR i (A
WIVEBOE R — 17%) [26], JLRISE WA 5 “ BN 0. SRR T H AR Zh “ 1T
FHHEMERCH” R0 i[17], BIEAR RG0S AT g A N JEA R 2 REE AR .

5.2. ERTEMSEBE R

AL ER G EE Y MHIEBESY . BAREHWE T “HARPNMERR” HiHESRE, R
W 1 A gemt Font THDyRe 8 FEVEAR IR R - BB R TR, $2 1 “INETAE A AR 7 (Cognitive Ecosystem
Reconfiguration Model), [ B %4 g T HLid i 3G B 38 i 5 28 Go 4 i) (00 XSCEE AL ) EE A S5 A DA R o S B 25 T
R =R G T 249r 5 . =8 SRy . oAl )y mketile (Al 5ELTHRH
BT St 7R, Bl o TR NGRS 5 ) EH 1R S KB A IE R (CET-4 RikFr#
T2 FE 100% vs. CET-6 JEiT# <30%) [20].
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5.3. RKWRAME
T HATHE T RIR L, ARRIRR R BT =R

5.3.1. WEHEFIEIRER VLB

Rl fMRI. EEG S5 A QR B4R T HE AT e 45 Wos i fln, 2 EEdpaEmy)
R, KA S /E TR, HATEint & 2 (5 57 G5 B 4E) 5 BRI 25 (1) D) B 45
FERRAR 17% [26]0 AR ATE I M L5, 18 BE T B A A5 48 m] Y8 P (Neuroplasticity) K RGE IR, AN E]
SRS AL SR AL AR PR R

53.2. BENERIERNREMS

YT I RS 2 BRI SRR, H R 78 0 AN 15 I 43 (SLA) ARG EEHLE o 451
U1, Krashen [ “Hy NERUL” AT AR 2 Ae Bl F L B XHE S M MRALRN[29], T “Hay R UL /2R A
BRAG S VRS 5 7= B HE A [30]. ARG SLA L ZUE HAR SHLAEIR I “ 5074k 18 5 1E % " (Digital
L2 Writing Studies), FFRMRTEAR - AKITE R R ERAE -

5.3.3. EMEEREBEROHEE T
TR Z R AT S 5B EMES, HE (B Al S/E T EACEMN AN B
T REEOR . BUATR AR 4 SR E QS RIE > 25%) [5];
AR THFERES 20 30%IETE 7R “—— 28" B R FEFEA) [8];
IWHIERZEY: WE “TTAESER” , samblkE 3 EeHERIIT7].

5.4. RBRSXEEIE

AT 5 IREATE F R TP [ AR B L 22 2E (N = 120), KRKRFV RELZEM. ZHEMBIEHALL
IR G Ak, YHT AL ER AR RO VAL 2 2 TR SE R (<12 ), FIFRE 5 UL B9 niE
R, AT IS M RSN . VR, AT 5 NVRA WL T (Quantitative + Qualitative), i i i
AR H 54 THEAT R A i H SR AR 10] .

5.5. ZREIR: HAMAES AN ERNFFH

RS TR ENHANEAN “BORPGER” 8 “ NSCHIHEE 7 B I00 AL, Ik Bl pr
®, BRKMCEAE A £ T4 e AE R4 NSRRI T REVE[13]. ARRWFFCFAE “ TR - #gsiik - B
SO 7 I AaBE ok, @ RORIREE 5 A SCRVIBh AP, AR a5 /F THREIEMON “9 R AK
IHILSEI) S B R Z K

E&mHE
PHAE TP RS 2025 SRR AFHRFEE BT H B BOsR -

SE K
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