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1 EAXZLAHENAl " RBAHSLE AN EERXE B X2 — XEE—HL
AR ABEFEN, £T 12824 4 “¥ 3] H-GenAl” 30 33 B &, T A # 5 F 7| 240 (LSA) HE AN
B BN R AL, B R RS- B IR E 3 A IR, MUK ] A [ AR T A 4
BEENFTRUEELANXBER E B NVHARESEIREE, RAEFRRLRERN Z ML
BATHE AlSALEFRFALL. 2 EHAARTH IR T E, RELFERFLE, # X ER, B
BRAXXFTFRALEEGRSFAMEECEF2HLBEAT, B EY Al Z 4005 LHGBER
ERREARE AT EERARGALRARF AR T NP ERBIENA, ARXLA: (1) #
# 5 GenAl R B 2 I W B E N KRN AL, GenAl # 31 7] £ & 8 A 3 A8 B4R AR
SWMFRLF (2) BEAANFI L, ¥ HMERBES GenAl 54 E 5| 3 2 |6 74 & M 0y A 3 E
B T REF AR E T RRFIL, T REE R RE-LR-BEE FEH; (3) HAEH
AATE R, Y GenAl 6 Nk B & B, 3% 3 2Rk AR 5] #2340 O SR ok %) € &, 38 31 0 A 40 Je 35 2
KT GenAl ERX KB FHFARRHAAGCERRTTE, MEEIREBXELZN “FELER T
Ji"EB ] H N RN, LR EANLEENRFTHES . KXW EAET AN E "R AT
By SEAE 4, B A DA ST AR IR B EE N F FOIR AR AL BT R T S RAR S BAEAR

KR AR £ AR AT A X W EFH o0 HEHRELE

5l A B9, &I, £FE. (2026) . (AN E AR T 8995 Z A & 2 AT 12824
%% #H-GenAl LR EWHEFIMN) WEENRAXRES KT REBEFN. L£F A F
FROHFHRFH), 44 (8),67—S80.
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ALREEREA AL —E” KA 25050 AMLILA e B8 X " 02 — o AR SCHFSR R ]

ALHE WG RY], = AT R 7kt SR ™, B 5 77 9150 1 (Lag Sequential Ana-
lysis, LSA) 5 [ #X 1% & AL P (Natural Language Processing, NLP) 20 51524, H L # 5 8in = BE R
I, H b gt (5 B BB . SR STk 7 1, Bk PE I VA 1 B O LSA F T 7 L S, LA
B S A - R - FRAE TR IR P B, I 2ok e IA 0 W A5 2R 0 S AL R D b SEUE TR . IRA& L
JE LTI B M UIE AR 25 Fagy . AL = 20 SE 7R, NLP Zm i ml fig N TS, “ AL PP+ N T
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SRS, (H G T S BN T BT o BAOR UL, I — R BRI IR I AR, Sl SR TR IR R . A&
SIS T UL AIDW2025-185 CAML R R FL I B TR BN S0 38— T 12 824 5557 2] ¥ -
GenAl Z 58X 1% B J5 5 51 23 Mt Dok g 18 SCHE 7 ¥k ™ V4 PR AIE 5 G103 PSR B i, i) & i LSA 4T
TF B i BAR 1 220l BAT R O g (8 . B USRI 23 Hr % B 7 R) 26 0F 5 LB L5, A
Kol e B ——" B - S 8- FHE I A PR OF A2 T Bk, (ELRE T 0O 30 B A LAl 52, XA J2: BTk o
7 2] F FORMERS IR TR R, NS T S, T SRR T A B AT R 2 B R AT B
DREEAR o AT NI S R R, ARG BR A4S, TR i the 1 LSS RO BT MRS . X RIS B9 fELAE T4 A HL
i) X A5 A SR T AT A SRR, RO BT BT IR S A R K T EIESCN A T
PATEAY, I3 I 5 B VR 7 LU B, fib2s U se it .

— (AN EIIE THREINNZZR —ETF 12824 £F 3 F-GenAl SRIIENTF G
FH SN BFEN

(—) BE@ErRH

A N T4 i€ ( Generative Artificial Intelligence, GenAl) 19 B % Ji 1F #E sh 20 & Ul 73 o) A HL 13
[F] B9 357 B Bt (Kasneci et al., 2023) . AHLHRA] 5 7 A4 H —Fb  AHLIE 87 09 205 37 A= 245 (RS, DL JEE,
2024) , PAKIEF A (Large Language Models, LLMs) A4 3¢ it 4 A, DR H: 7 72 11 3 A R A WM i Tt e
01, HBE N 1432 2 (Baidoo-anu & Ansah, 2023) . 33X fig i 27 S 83 0 2% #2g vp “ U487 (Scaf-
folding) X — A% D& o MBS S AR SR 7 2] R AETE 7 ) S AR 5| T35 Z B it M 5.3
Hh (Vygotsky, 1978; Wood et al., 1976) o 24 Ri#% 0> BB LE T, GenAl J& 75 LA K WMA] 75 &2 24 24 2I T 55 v i
BRG] FIRE, BIER —FhF BN S A8 . SR, A 5% 2 R AE T GenAl A BN 25 19 B P
(Kung et al., 2023), X GenAl 1F 3 25 2 28 2 5 5 3] FH I F0ad B2 W O AL 4T3 B = B SEIE R &R
(Chiu, 2024) o X FHAFIBLE] B9 B, BRI T DA ALY R e it i Be

FET I, ARVFSE A 12 824 #2 HL S ANLXIE M RRUEL H B B4R, SR BRI T AR S
Hir J5 ¥ 5 53 A1 77 15 (Bakeman & Quera, 2011), RGEHRFE AL R] i SO0 28 B 4548 5 DA A F A, L
IR SCTE =A% 0 1)

RQ1: & BN HIE 55w, AMLAE B2 B R e A6E X 5 45 /R 1iE 2

RQ2: GenAl 9 it W] 5] J2 2% 20 35 AN RN 38 7 2 A 52 IR 2 A S 2R B A 7

RQ3: #1185 5 J 0] M5, GenAl (5575 B 45 I, 27 >) 5 Wiz I JCIA 0 SR g 5 B 3 22

(Z) XikszER

L A SZ R BB 3R

SR ES YR T AR S A X, SRR AR B T kR XN R E B S 4 (Vygotsky, 1978; Wood et al.,
1976) . FEFAR G 5 003, o 15 5E T 2% R 4t (Intelligent Tutoring System, ITS ) PSR 7 i3 1717 2 1% PR AS /&
(Puntambekar & Hubscher, 2005; VanLEHN, 2011) . GenAI 19 {3 B - # 38E 3h 25 . T i 5 e S Ze 44t
T8 B9 H] AE (Mollick & Mollick, 2023), {H Z2 X0 53475 5 £ T P15 3 BE S 2R A i 8 A% BE (X 2 ~) il 5t
RS2 S AU D IR 0 S ) PN N T U I 8

2. AL E 2 TEREE 2R 5 RS

Fo AR AN T 22K FE A9 2R, Ar B E BE T APLC R u AR A% 4% 42 (Dellermann et al.,
2019), 5l kKT & FEARMER Y. —J7 M, GenAl 38 KB {5 B A5 4= i g 11 ] e S BOA AN
JAUBS: (Baidoo-anu & Ansah, 2023) . 53 —J7 11, A 2 AL PRI B3R 27 2] 5k 4 7n T 55 4t 1k A 55
fig /1 (Chiu, 2024) . XWE/RFE, ERMERRELAE TIEAS L, AP D156 b 0 PAT 8 7 m o Hin
BEEH . ISR E SR NTEAE . (HBUE e 245 B FIS 2, $t= 3L F B S0 8 BAR 1Y
SCUE TR -
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B F 12824 4% 5] #-GenAl % %315 975 F 5 5 4) A
BENBR G B AR E F A

3. W E A e S e A

Wi 5 9 53 B (LSA) RE R B AT R it Hh i J 0 2 18] B A G 11 W 35 1 09 7y 91 482 20 ( Bakeman &
Quera, 2011), &I A T 40 8T AHLEME 2% 2 R X 1E 3§48 (Hou et al., 2010) . B A WS #1024 4
5xPiE AT H 2l {H 22 5L 7 8000 9K 2l ) fa] S R LA N HAEAR A R . ABFRH LSA N F
GenAl i H i, DA & BUAR PR VR E 2 20 Je A (R S84 T 0 P 41

(=) HEigT

1 BERIF S AL

B4 R T McNichols et al.(2025) % 7 i) StudyChat 23 FFEUHE4E , 60 7 26 [ 3 K2 N T8 RE IR AR Wi 24
WM 2245 LLM #ea B B R 5848 H A, 055 dn B S &= 2T, 3k 16851 ANy 257/ o #dis ™
HeF RS2 R )T IR Ui g 5%, 9 S ARG IR AR B AR S 45 AN K IR) 8 (Jonassen, 1997), 75 2
BN TAY GenAl WREEVIM, 38 BT I sh AN AL HE o BIFR PR A0H B 40 000 /7 54 H & AR
BN B ), S TR 20NV 5 Z 48 X% 19 CHK (Sharma et al., 2024), IR B AT 6 504315,
B LA BEA 12 824 1

LR TESHE

Bt X g i A S5 R A SCAS S B, A AHLER R 2 BT HESE, 0 = AN 4ERE . — 2T NLP M A 3 ik
AR R BT [ Sh ik gt 2%, 48 OC T IR 518 AL X E a A AT ARG (it Rk 1) . &
INEEAR N T4 5 Al B56, Kappa £ 500 0.82(Landis & Koch, 1977), # 4 Landis & Koch(1977) iy 4¢ it
PR, 2 B G A 5L 45 0 1 — B0k

=1 ANHEIXNEITARE SR
REEHR  ATHER Y HE b X K49 7 ) Xt 38 52
N KAH M mIREW, FK  what, how, explain, why, “Explain what the each data
R 3 FE > ) ) H
AR U_INQ . X BT EE R help is in your own words.”
s RXETHIEMEAF T right? correct? true? check, “Does this dfs analysis look
N SKOE B2 3k N . ’ ) ’ ’ o
23 H RAE R U_VER 2, EHRAIFAE# M, intuition right?
RIAEAL AR, #XBH better? revised. undated
BEAK  UREV FRRERXA, Fkagp OO OVIed updaked “Is this better?”
- — T version, try
P . _ _ « -
, . B ARl R R ok, thanks, got it, I see Okay, pandas is imported
# / % A o 5 5 5 5 > Y
AIA/BCH U_ACK AR AR A 3E AL understood now.
TR B A S 3] N R es, correct, indeed “Yes, your latest revision is
T 4k e g ! yes, > s > .
ATERE HRRE AAFE e, 8RN, absolutely, right indeed clearer.
PR DN R:GE -2 N ke q “It looks like you've
A E5l 7 A COR %, IRFESCEAEF A, I Owe‘;:;?f:j qiiirelswa > attempted to install Pandas...
Ak W ’ which caused an error.”
RO MM ARE. R (K XAF2H), to analyze, “Recursive DFS will just
miRE® A EXP AEASFREN (BE o yee !

here is, first...

EABRNER) o

explore the first child...”

TORHR ST HAAT A B AE, AT N Ben KLE M AFHE R P(Bua By . HARTHI AN

N(B; — B:y1)

P(B111By) = N(B;))
PR R 22 TR AT N P SIS B B gt 8k, T A R
0ij-Eij
Z =

l2l > 1.96 K W] P S e A 7 p < 0.05 /K ¥ LR 35 o 8 i 3155 8 88 0 9 5 22 60, A AT e s A 7 1A
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MR Ge s 2T R EE, LR AR BRI A

AR BITIE S AN TAZR . 1AL S+ AR EAZ R B Mk, Al S
BN S RS 0 T A3, A 2 3] 3 243K - GenAl 21 1E -2 3 F BB IE " 3R, 3 A IR i 5
TR B WRAAR 45 N T3 155 43 28 1 AT 191 390 5 05 18 73 A1 ( Geee, 2014) , B £ 52 191 16 U L 5 B 70

(M) EESHARER

1. AWUASE Rt Ge THAFAE

55—, PR B DA RIS 3R BN FF LSRR IT o SR A0 U S e ) 35 7 ) 2 () IR R ) T 5 D i IR
BE, RAVPAGRFL R R A B B bR . ST R (L D BoR, APLsCH 2 E KB fi: Z50a0E
LT 6-10 5 MR Z M1, H{E R 25.6 &, HAAE RS S0 Fo 5 % 100 ML B, X R
it G AR 5 Bk AR AR S A AR AT 55 I, 24 ) 3 T 0 Tl GenAT AR I RRSE 1350k 1

5231

5000 [ i -- F-HI{(Mean)=25.6

4000 |
=
= 3000
jict
L2000 F

1000 |

0 i 7103 9 7034 20,10 5 4 5 4 5 5
0 25 50 75 100 125 150 175 200
AR

1 F3ES5 GenAl XM IEHIRHAK 2 E

55 IEIERB R AN RTFR B T AREE K . RO IETE X (8] 2) 52 80 5 3 AN FR 1 . GenAT -4 #
A In Z 4K B (M=2287.0, SD=782.9) It & {5 T 2% 2 & A K B (M= 650.0, SD=959.5) . “/D A 2% %
W] GenAl 7KHH T HIEA R 5 iR TAE, A ) F 1AL 2215 2., SN A #H1 28 ( Cognitive Offloading)
(Risko & Gilbert, 2016) .

w ~
= =
(=3 (=3
(=) o
T T

Hﬁ
ES
[N
(=3
(=
(=]
T

—

(=3

S

(=]
T

Xk
2 F3EE GenAl FHRRIEIEE (FHFH) Xtk

=L AR R E ARG R IRZE S FEALERE T (K 3) B8R, ARAR T & 58
HIREEAFAEIESE o I VAT R ke (AN 2 SRR ) ™ 45 g B 20 B 1 24 X e U 3 i T SRR AR
A, KW GenAT FEZE A AN KL M)A e vy BT BB, 2 ) 35 A I R AT 5 B2 2R TR I D

2. REAT R P IIHEBERX

B 5 90 20 A, A2 AT R e RS MR R AT T (T&T 4), 483 7 X35 AL HP R 8 AR A B A

—IE BIE-ZRET I R Wl AR SR BRI AR IR SR - 12K - E T Y ZE R )Y 81 (Sinclair
etal., 1975), {HA 7 BB (P 4) 7R T — SR A [F) i R O R A o s R 28 S B AR LR
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F T 12824 43 5 & -GenAl 3 3£ 8B F 5 5H) A
BRNAFRE BAE T RIEF Y

F— 5. (AR IR T 698 Fihdn 52

Ho— IR H A, M F RSB IE G RIS T % (Ugey ) I, GenAl 45 T B 4% H & 5t (Aapr)
BERAL N 0.07, X B E 1EE Mg FEAT 55, 2 AR IR ME— Ao =, i i gl 485 5 i i, Ri2= >0 3%
BIEAT M RHEER (511 0.93) < fih & GenAl 4 IE 5] F (Acor, P=0.40) 8% 3t — 20 % B (Apxp,
P=053),

~28.5 280 27.6 269

X

as al a3 a4 a7 a2 a6
IS 38
B3 FTRMRSEHMZEEE
*E:al FHON TR S B34, a2 EEUNREEREE R (DFS) 5HEEN N, a3 T HONBIEE R S KRN, a4 THA
HAE# A, oS EEOATKERIE S S, a6 F N A RE S BEEEAL, a7 F BN TR E A5 Python 24l

A AFF  o0.00 0.11
0.6
A _COR  0.00 0.11
0.5
A EXP o0.00 0.10
s 0.4 g;,
R UACK 010 0.00 ey
o s
" 03 &
= U_INQ 0.02 0.00
-0.2
U REV 007 0. 00
-0.1
U VER 018 0. 00
-0

< & R - Q N *
o = C N ©
P»/Pg wE NS RS RN N 3& o

JERATH (1+1)
4 XEITAFIEBGERRANE

TR W RN . R Urey — Acor/Aexp — Urev BRI B, BV 30T - 05t - FRAE E " 1
Wo WRE2E P, GenAl JFFAEB SN A R AL T B, Wil xP iG5| 2 FHWR S5 R E, 3 T
“H MR FIH” (Chi et al., 2001) o i [T, GenAT W E 45 24 1F 30 £ 27 =1 3 B i\ i 22 54 A
T, ff Bk B R R A IE 7 1], 2 ) B B0 EA T P — R TA B A, R B T 4R 2R R I 1 il R X
A S8 M2 2

(&) BABIRGIHH

1. R3S 32 B RO A Br

A “ AT TFA3+ N TAZ IS G BE AL, A 1.2 J7 5518 R it B 7 MR 22 () (22 B A IR 165) o X 1Y)
A T URFR R AL B AR, A ST T B IE R B AR Y T S 9 44 R AR O R
PRI 43 9 44 2 e Ry o i g A i =X, S 35017 BRI A4 £ D FC AR B 4t o 38 b % 165 60t 17 A TR B2 (813
B2z B ]2 AR R 43S = OGS R B Bt
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Fir Bt — 5415 [% %5 (Algorithmic Fixation) (Jansson & Smith, 1991) , % 130155 §&, 24 > H B R P T
H A 44 BRAE, GenAL B 1 5k F A2 2% IE W DR S, {H52 45 81 24 RGO (Turn 157) o 27~ 3 K B i FE DT e
5 miw VG e T A7 )

Learner (Turn: 157): “It didn't work for the compound column names where the abbreviation also has
another word attached... e.g., rbc_normal became rbc_normal still.” (i5: fH% X AR $67 4 5 B0 2 55 44 1%
AAEF e oo e rbe_normal if 2 JFAEREAS )

X F B 5 2] IR AR X S A5 R BRI, R GenAT Az A0 52 A URS BT ik 2

BrBe o RIS TR AN o GenATl 228 B 40 IE W 248 (Turn 160) , {H R BE M BAR A M) . e 3 1226
161 48, 7 > AR A G5 IE W TEVE AN, T2 B L 5, &t W BR ol P 4 2>

Learner (Turn 161): “Dont use the re package.” (7% B re 47, )

X 48R B 1 OB A E A, UEBTANLERE N ZE B9 RO B (B AE T BT AT, BRIV IR DT IR
TCRLH B A2

B BE = AV S e g e . BN U, GenAT PR3 S (Turn: 162), 2R 0 E L6l Py-
thon “F4F £ replace 77 1%, LV A 51 %4 (AEE G514

GenAl (Turn: 162): “Understood! If we need to avoid using the 're' (regular expression) package to re-
place the abbreviations in the column names, we can achieve this by using straightforward string replacement
methods in Python. We can use the 'replace()' method directly for both standalone abbreviations and for those that
are part of compound column names.” (¥: B T QSRR AT 75 2 3kt Ao (o FH “re” [ 1E M0 338 5K ] 0ok 5 4
N Z P ERS , AT LU i Python Ho f] B B 3 A A R R 0 R S B . b ST I 4 5 LA
LREEAE ]y S5 5 %4 — 0 948 S, AT TR n] LLE 4200 ] “replace()” J7k . )

2. NAEUMEF BTN AR A

RROIA ST AL AR AR AR R E IR W A TR AR, 1R I — R - R - e
IE7 PR AR v, A ) BRI T R B AT RR R RE T, A dE: — 2 RIKEE T, AR NI i CSV i
PUH E 7 GenAl 2 8e; AR A1, IR B H GenAl KRR I 7E T 7 e B0 2R Y i AR B 4 iR —
SRR, A IE N A E M RG] S GenALE [0 AR L B AR . X R 2= S F FIRMIR R
T ik, T e 52 B 25 2 4, DA B 57 LR AR S B, 73 DA ) Bk B R A T IF 0 15 M BF , O X i AR B At
TR 5 o5k

() HEERE

L AR ERR TR “HihRR 2Im”

F K WAL GenAL ¥ i N & R HE1E, S EOANM ML (Lodge et al., 2023) . HAM 5 K, & 24T
55t GenAl 51 24 1 “ JRAg PRI o W5 791 20 A i, 2 2155 A B 14T 9 (UREV) /D B
A5 GenAl 15 7€, 1 KM fih & H 21 55 (ACOR) 5 ff# B (AEXP) o X A “ 1ol B — S 15— 48 1E " 106 21+l
M1 v o R AR 5, HE Bl 2] 3 A R R XN S B AR B MR E L T (Piaget, 19855 fl e 4L, 2018) o
GenATl B0 2 H WHEAE T WA IESIE, A T & A 43 09 M XE” (Bjork & Bjork, 2020) o X A1) 1
RQ1 5 RQ2: =Bk HE 55w, AHLACH 52 BUAR XS R R 22 SR A5 1, 208 21 1E 2 A E TR B AR & S i 56
HEBRAT

2.2 E FEERNEE

GenAl 7RH K AR MG INA TAR IS, 27 20 3% M IF AR, 2 K A5 HPEIE RS o 24 GenAl [
ANBIL G I, 57 Faad so ) A PR 7R R IR, O < BE FAE U A SR PR 45 4 o X R P,
AHLHRIR] 27 2] vh 2 2] 8 i %0 B ) © N BAR I AR 3 5 5% 0] 1 = B i SR o g 5 45 R VP4 . 22
AN SVE B N, T B B A DT R, 3 SRR TR s B B AT P ) BT BE ) (Tai et al.,
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F T 12824 45 5] #-GenAl % #5569 7% 5 5 4 ) A
BHNAARE B LRIEF 9

B TF: (AR AR T 49 R E ke LR

2018) . X ER 2 H H A W oL A P B4E, LI A GenAT H B L) 48 55 3% 35 I 22 ( Dwivedi et al.,
2023) . Xt RQ3 T E MM AR ], L3R 20 ik S22 ) 35 R g AR ZeA, 103 i 3 B 19 7o 0
T W, A T A [ 2 A O A e %2 3h A E A A ML R A S S AL

. MBS RRR

ML ] B ARl 22 BF 5 45 ) AR B 04 397 3 2 O3 X)), 08 19 B AR L DA 3% A ST i
[ (R RE T, e 1 R 3R < ML P ) 8 (I BE 7 o HARALEE: $28 TR %, Y 4R A 0 SO 19 75
KAL) GenAT W] BRAR ARG A48 2, UL SGE 3 238 X155 5 GenAl %45 i@ i H #5 (White et al., 2023);
JCINHIPEAR K 3%, 85 3% 2% 25 X GenAT A i N 25 0245 VAR AT, Bl 1k DA 3k 5 4008 i B A G303k el 3 ==
(Glikson & Woolley, 2020) .

AWFFEAEAELL T R : Ho—, B 3 fb gm bt 5 3 T G Bn] DT L, XF Boody MR 15 75 10 1R RS B A T 3 75
H AR SORZE B, KA Gy . B IRABEIERSE OB bR . AR Ok 7T 45 4 1R 238 25l ik i
FoAR, B9 AHL RIS A6 20 v 2 20 35 D R0 4 far 19 28 £k A (Glikson & Woolley, 2020), S F & B 1%
NP I BEFL T R GE R b B S0 24

Z ANV RIS TR R EI A 3 ET 12824 &% 3 E -GenAl ZHITEWE G
FIoHMIARESELERKESH

(—)AIEERER

1. AL £ 5 R4

FARP A S E R 73 AT A5 4% S : Gemini 3 Pro

BH 65 CFE IE: DeepSeek-v3.1:671b-cloud(J& T ollama ‘-5 ) . 5.1J 1.81.6

2. FF RHLH

Gemini 3 Pro: Google( 4+ #)

DeepSeek-v3.1:671b-cloud: ¥ &K &

G4 1.81.6: FET kSN

3. Ve 7 X 5 i

PilA] 77 2 Gemini 3 Pro 5 T4 1.81.6 & T W U1 ¥ i 17 5 H., DeepSeek-v3.1:671b-cloud %&£ T ol-
lama % P i 4T 22 H.

i ). #2025 4 11 A 20 H, 18: 00-22:00.

4. BT

Python it 4% 3.11.14, {#i FH| pandas . matplotlib, seaborn Lk & numpy 2555 = 5 % .

EAERSE: Windows 11 Ll kit .

5. K S/AUR 5P E

Gemini 3 Pro: & Google One 2> 51 [ff iy Y] Google Al Pro £ R, J& TS AWK, JEHLAI IR

DeepSeek-v3.1:671b-cloud: & T ollama JF Ii-F- 54 B 517 -

AL 1.81.6: 9 v A2 BAF AT AN AT .

6. Al 25\ KB TR S M AR

F AR N2 A B E 7 M1 A0S 4% 5 (Gemini 3 Pro): 28 H. 331 18 #&, #EHT 24 4 /BT,

N2 IR 5 3 504 A (Gemini 3 Pro) : Sy 35 ik AR i A 25 0 A P J-980 20 S5 30 0 0, 7858 i X ik
HEHPHEATZ) 6 5o X G (RIEE 19 2 25 %), Bk AL #ATEC N 5L, N85 5FH R A HATIRIE .

B A% 53 {4, ( DeepSeek-v3.1:671b-cloud . &40 1.81.6): PE47 18 72 Al iA) /) A8 4l B o A, (E R A0 i 3%
B,

73
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7. R E 5 GRE

HRAE Google 4 ij AY B FABUK , Gemini 23 R X5 A N 28, IFH HAZAR AN 20 M . BAK T 2 DL Gem-
ini v/ F 7% Bli: https://support.google.com/gemini/answer/13 594 961?hl= zh-Hans&ref topic= 15280 100&sjid=
11287718 407 440 434 763-NC#privacy_notice,

8. ANLE B4 N A TEB AR i L Bl A5 5

A 99% LA BN AT, 2 N BT IR E R . AT BRI SCA A 4 = 2 4R v
TESA ARG R BTG GE—, A0 B A TRl R R[] 25 3R, N TG8— 2 “ S5 A IR o Z Fir AR B
s LB AT A BN 2, FESETLUN PGB i — 2 RIER R AE 1 . BT GenAL & JEAK bk,
SCA A S 2 R A A RE ) H AR 5RO, R A RS AR 9 32 01 89 Gemini 3 Pro, & I g5k KA AL T H
Z—o AR A . AW E AL — T AL BRI RE 730 5 (I, A5 AT BA A R b 3k A
w2 N RIEN, 2B R AL PR IR A G2 4R, DURR R A AR B 5 Th R # 5 R 1, NI ELSE L &
L M A 55 5 2 B B B aE N T RE AR 0 E BT U ) LS K- S RE i 5t

(=) AWUENLEIS “Al £—1EE " sak 5 A

L AT BLOD TR AE (B3, IR):

VA e /B 5 [ 8 A A

V2 SRR R SR s BT O & S PRl R A )

A SCHR A 2 /257 38 B AL

Y JrE it

2 B 5 Bk /2 A e o3 B A (AR A 1)

2 S5 R ke 5 T AL L

V18 35 R (B A i (/45 /i Ak)

Qi B

o BERA (S s B A AR D)

o H e A D [ 52 AL

o HiAh:

2. NRIEE TR A E

FELL N TR REEK 2"y EEARE RS 20T, ASEATSE 4 2R TIN 45 5 S A A
ft, ARSI T

— e A SRR FR A . P BAJE T B A 19 StudyChat ELSE TSR 48, 76 AT 2 A9 24~ 5 18 07
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“Deep Cognitive Scaffolding in Human-AI Collaboration: A Lag Sequential
Analysis Based on Learner-GenAlI Multi-Turn Dialogues”: A Detailed
Exposition and a Disclosure Statement of the Research and Writing Process

Cheng Yike Qian Jiangming Zhu Yuheng
(College of Public Administration, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This paper is one of the publications featured in the “Human-AI Co-Creation Pioneer Papers Rank-
ing”, which is part of the Panoramic Report on the World’s First Large-Scale Social Experiment of “Al as the First
Author” . The first part of this paper presents a detailed exposition of the research content: based on 12,824 log entries
of multi-turn dialogues between learners and GenAl, it employs Lag Sequential Analysis (LSA) to investigate the
cognitive scaffolding mechanism in human-AlI collaboration, revealing a high-frequency closed-loop of “trial-error,
feedback, and re-correction” as well as the critical role of learners' metacognitive monitoring in reshaping agency
when GenAl encounters algorithmic fixation. The second part constitutes a transparent disclosure of the entire re-
search and writing workflow. It systematically sorts out the various large language model tools adopted in this hu-
man-Al joint research, the division of rights and responsibilities between Al and human researchers, and the hierarch-
ical and decomposed prompt engineering design schemes. It fully reconstructs the full-chain operational details cov-
ering data processing, paper drafting, cross-model cross-review, manual factual verification and academic ethics gov-
ernance. Meanwhile, it elaborates on key practical issues including ethical definition of the innovative Al-authorship
experiment, originality inspection of research outputs, constraints on research reproducibility, and the allocation of
ultimate accountability among human researchers. The findings indicate that: (1) learner-GenAl interactions exhibit
significant long-term and asymmetric characteristics, with GenAl providing continuous scaffolding support through
an asymmetric discourse pattern of “few questions, many answers”; (2) at the behavioral sequence level, a high-fre-
quency closed-loop exists between learners’ self-correction and GenAl’s corrective guidance, demonstrating that
deep learning does not occur in single Q&A exchanges but is achieved through a spiral process of “trial-and-error,
feedback, and re-correction”; (3) micro-case analysis reveals that when GenAl falls into algorithmic fixation, learners
swiftly shift from questioners to strategy formulators, implementing critical interventions through metacognitive
monitoring. GenAl should not be regarded merely as an information retrieval tool in future education; instead, it
should serve as a “Socratic tutor” that inspires thinking, reshapes learner agency, and jointly constructs a new educa-
tional ecology of human-Al symbiosis. The value of this paper lies in providing tangible empirical details for the
grand narrative of “human-Al collaboration,” while offering the academic community a referential sample for under-
standing the boundaries of AI’s research capabilities through full-process transparent disclosure.

Keywords: human-Al collaboration; Generative Artificial Intelligence (GenAl); cognitive scaffolding; Lag Se-

quential Analysis (LSA); educational data mining
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