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NHLEM R AR E IR SR

—— & F 12824 &% 5] £-GenAl % 3315 643 )5 5 5| 47
(S ELEFEN. FREBAETERWEEFH)

Gemini 3 Pro £ —7' &' SfFE

(. AT RLEKRZFAEFTEZR, &R 210095)

B EAXZARINAl " HERAFAAE LS TR AR LEL BB X2 — ER
AANIHEREAELBERSEFRNFAREH T LEREA R “ANME G HFNE ., AT, AARE SR E
T GenAl 4 & A AW EH M, 82 3t HAE KA R T PR h A dn LR RIFE F I HH 0 LR, &
HRET 12824 £ %3 #-GenAl' EF 3 X LR, RABKEZLE (NLP) HAHEH
HREER, FEAHE T N F &, BNFIN T AN 5 AR 2 P oy i 8 B AE 5 A &
HERER . FRLIN: (1) ¥H5 GenAl X E ZIH B FHKAEN, T FREAE, GenAl # 3t A 7]
SEWA MR EBERRBEFENHF RIS (2) BEANFF L, FIHKERBEES GenAl B 2
Sl S M FAEGMO AR E S, IEH T REF I HERETRREE, TRAE K AN RE-R5H-F
BE"HF I (3) MWEG > E T, Y GenAl [ N E 3% B & B}, 5 3] % &M AR 19 24 5 3  FKuk
HlE A, ML TN 45 LM KT W o GenAl 2 KRR E P A B AXHAL N (5 B4 & TR, T RAE H #
EEEBEN FEIMER G ERFEIE WM E RN, EEMEANLEENHTHAS,

KRR AR A R T fE A e R W R A HE BRI R

3l F:Gemini3 Pro, 2 — 7, &I W, £FHE. (2026) . AWM B K T8 F A L4
— X T 12824 5% 3 #-GenAl Z RN HEF I o (A ZLHRBFEEN . HAXEE5 IR
WEFW) . EFEFEAFZFR (HFFFK), 44 (8) ,70—85.

—.5l§

H N T8 i€ ( Generative Artificial Intelligence, GenAl) 91 8 & Ji& 1F #E sh 20 & s 17 1o A WL
[F] F4 38 B Bt (Kasneci et al., 2023) o ABLER AR H AR B9 &0, 302 N8 2 S5 PLE 8 Be 9 3 Un K fE,
B TR — A AMLIE " B B0E B AR A GRS, BLREE, 2024) o LAUKTHR 5 1A (Large Language Models,
LLMs) MK B HAR, P AR 5 BB . b SO AN A e B it )5 T8 1) g 0, H0E W 1T ) 52 3]
"z K F (Baidoo-anu & Ansah, 2023) . M F BRIE 1L 7 A0, 36 b AR AR 1 A1 i 2 B 8 07 S5 2
AR (Scaffolding) X — D MEE NS5 fF H1 Wood & Ross(1976) #2 Hi B SCAAE 2, LA
I Vygotsky(1978) ) “ fx i1 & & [X.” ( Zone of Proximal Development, ZPD) B it JL[a]55 i T 24 2] & A= 7F
FAHRHEARONGIREZR ST Z Y B8 E, X — 51 E5 7 A 6O m 2T E R AT
IS /A% O 2F AR BUBITE T, GenAlL & 75 DA SANAT 78 52 2% 5 20 A1 55 thoR FH S LY 51 S D0 fg, BIAE R —
BT B A IA I SCBR, PR 2 ) SR BT I BOR IR 8 . X R S4B B T A e i RS IR AR B, B T
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Gemini 3 Pro, #2—7 5. AN R AR T 6908 B ih4e X 42 A F 12824 4% 3)
R L

282 # -GenAl % #&3F 3% 1)
e R AT (BEELRETL HLEE

VAR 7 9 )

HF A SRR T 3 H A U B IR 2 (55258, 2023) o SR, M ATAFSE 28 b ToEAl GenAl A %
DA 118 T Aff P sl ol A o AL 5 1 B ) 5 A HILAE B AR (Kung et al., 2023), X GenAI 1E A 878 X
IS 52 3] FN A BRI RORAL T, = WA SERR . BRI T, AT T GenAl W[ 7 £ 48
XoF i B AR AL O A A SRR, DA RAE ) 3 AR TE S GenAL B B 3f b AT RN TR S 5 o0 A A Y, R
Z /b (Chiu, 2024) o X FAFIAL I A B, BRI T AH 5CH0257 POl 25 D0 A AL DI 7] 28027 B 1 2 1 42
TR EE 2 ] ORI e

BT, AT N 12 824 8 H S AHLXE M KA H R B 4, SR B SRR F b
(Natural Language Processing, NLP) i /R 5 ¥t J5 /3 51 43 #7 ( Lag Sequential Analysis, LSA) J5 ¥ ( Bakeman &
Quera, 2011), B 7E RGN (7] 81 figk g 3o 72 o i) 30U 28 B 65 40 5 DA R 0 B A% . AR i 5 HL 4K
K LA = A0 )

RQ1: 7E & BHARUE 5, % 2] 5 GenAl (958 HAT N 52 B B AE 09 I PP A5 2 55 2 A MR AE 2

RQ2: GenAl MY 28 AT R WMar 51 & (R k2 2 F i Ja e N i #E 0 H A B P 51 & A 2 B
FE BTN SR BR AR 7

RQ3: 751 i &2 7% " A ul, GenAl f4 55 7 [ % ( Algorithmic Fixation) B, 2% >J 2 W] iz F oG A A1 R W&
SR A2 B R Y EE 7

3 2 A1 2 b A ), A B 5 B D\ SIE 2 T 48 7 Gen AT AR A IA R0 S 2R 4R AL, TRAEXT A AL
[7] 27 > BRE PN IER 0 BRAR, JF 0 7R BE 2L A PR vh BT B A R T AR AR R

— . XBR&IR

(=) MIAAZRBETEZR

TSR T A S E R 32 X, HAL O TE T8 RN 22 2] 5 7 o il & e IX N $R IS B | 3
TSR, DR S HOA R J, I e LR S RE, fifi % 2 3 e g 0k 57 £ o ] B ( Vygotsky, 1978; Wood
etal., 1976) . NFI2EGE TR — 200 X — B BRAE AL “ B8 SRR 117 55— R H
S (Collins et al., 1989) .

TEBR G 98 2 ) G, SR IR AN B A i . L1 B 5 2% & ¢ (Intelligent Tutoring System, ITS)
24503 Ao YR A DU) P20 B AL 7 M i 5, (L DR R SR M AN, L T A DA S B O R S b A
512 Wi 52 42 (Puntambekar & Hubscher, 2005; VanLEHN, 2011) . A& x0T GB A0 H B, 4% 512 K15
LAY T R A A R X I S A B A e T, A B A L kR e S AR R AL TR Y AT g (Mol-
lick & Mollick, 2023) . BUABFFEIFUGARTT GenAl TR 5 B S8 | 7 SCAR TS 28 0N RI S0 T B4
1o BRI, YT 2 B AT 3R A T PP A BE SR A A AR (TRt 27 > G 1Y S A 52 e ), i ™ H 220
T HBE R, BN T GenAl Gnn] 78 3% 22 1) 22 %6 3¢ B v ELAA S il S 22 5 W (o] ek B2 (48 f B | o] it 1
FFOIIE) | X SE SN AN AR I 27 > 35 1 3 R AT sh AR B, B = AR B0 SRR ¢, Rk, AR 2
KRR BE SR B A A Hoad R, LASR AN O AL AR A A 2 o

(Z) A REZS: SeX BT S AR ESRIN

FAR N T BB AR, b5 2T AN R AR ARG 2, Bl T 5 AHLAEE
(Human-Computer Interaction, HCI) [ 5 I, 5] [n] 58 I8 X 1] i 7 -5 2 e 2 5 19 A AL P3[R (Human-Al Team-
ing) i #F ( Dellermann et al., 2019) . 7E3X —{G2 T, GenAl AN FFANAN J2: 8% s 1 48 4 1) & AK, T2 7E — &
R FAER 3255, 5% ) F L m] g i) [n) 25 (0] 5 i e % .

AR Z ARG & T RT 242 E RN LS ARED] . —J5 1, GenAl 58 K115 B AL P54
T RE 1 AT e BOA AN RS, B2 > 35 2o B8 AR 1 3 8 RE AT I 55 1 B B9 A R 5 R EE i T
(Baidoo-anu & Ansah, 2023) . 75— 1, A WFFE 48 1, A3 50 AN PR E 2R 27 2 45 & e B I BE 71, an
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HLHRITERFFRAFTAFER) 2026 F % 84 ki ik

FEBA 4R TR 5 X GenAl iy i 0 FIPEPPAL , 320 52 8T _F 2% 2% 2 F 00 M S AL M R 4R 88  TTE
FL3K (Chiu, 2024) . X HURE, 2% & 0 BT e RG99, 224 TIES LK —N 2
FEPIERPATE, HA S B e . RIS SRR . B, A GO T
TP R 3 A 1HE 2245 B AR BN HETE 2 1, Bl = BE T RS A B R R A SR UE 4 >R e R 2F ) =
e BAARAE S5 v S B = AR . BRI, ARWFSE S AN B2, B AT S BT A, SRR A2 2
FARMELE AHLE ] o i BAR R IS 4EHr P

(=) SEFISMERELMNEA

RRARGE RSB 5 B WUE, 72 R s B PR ik . s e 90 B
(LSA) & —Fh g it H R, HTR0A7 0 i b i s 300 Z 8 B A ge it 35 P 19 )7 91 #5 X (Bakeman &
Quera, 2011) . LSA M 7 XM 17 3R 0y ] o401t REAEH R I TERY . o M AC H AL

TEBEAL L 1 BME 2% 2 (Computer-Supported Collaborative Learning, CSCL) #ff 57 11, LSA & 8 i Zh
JSE 43 M2 20 3 8] R A4 1 X 4642 (Hou et al., 2010), 45 8 FH F 2% 2 3 -GenAl” X — H7 B
TR BAF ARG 7O e AR . R O A PRI 2R R A o Bt o 2E AR S XEE R AL A
By, {H 3 LERfF 5 22 5 00 00 3K 2 9 a7 BRI R L A, ELREAS FURBEAT B, ME L4 GenAl SZHE NI E 24
KFRUMEFRRE . BRI, ARBFFOR LSA B TR . B S GenAL Xk H &k, B L7008 5
op A i, LU & AR i Pk TR B 2~ A ) DR B8 AT R e 91, DT A A HIL I ) A A R AL o) ik — A i 72
PR T IEE A0 i BEAE SR

= HRIET

(— ) #iEkiR

A58 K FH MeNichols et al. (2025) % i 1) StudyChat 23 FF BB HEAE 4 4 o ZBHR IR T 3
[ — Fr K2 N TR REUR AR I B S U IR 8, e 880 sk 1 PR 00 9 22 A il T 1 R0 J AR i R
PR N AL S5 HE & ) B9 Ak B, A 16 851 St <7 I AMLAHE SIS . Sz 5 FEET
HP RS 35—, B AR . B s B T B2 25 51PN R 0T, ke T 5200 % 5% i A
P 22, g FL S0 S 2z 2] HAE R ) B e i B i AR AT . R L RS E e S H IR E .
SR N AL TR, Bk B S A5 H N B 0] (Jonassen, 1997), B3R 44 4T Z2 R I HE R T
T2 5 GenAl FFATUREE PR, 3% A5 848 1 DA S AR SR 1 BAR A9 5040 il

(Z) HiEmAESHATGE

R T BRI SR 0 AE BE S R d e, AT AT A IR AR B HE AT T A NS e S BAb BE . A, S
b 2 40 H s A i 7 50, A0 45 5A 4500 B B R I 40 000 #4519 5 0 208 GER N R SRS F5 g ol
B SES) o HOR, TR E S KRN, ARETIRES RN B SRR, ATk
FE T XGRS R0 B . S8 T B WS R AT RS B A A S 258 X s A G I (Sharma et al.,
2024) , IFE5 G AHIE 5N BUE A W0 R G i, FRATR A ST i B E R E AL T 6 %, BEd
YRR Z 0 RIETHE R IR 28, PR B A Rt YR B R R ) 28 B, e RS A AT 12 824 4,

(Z)HRIEESFE

B 0 Vg A S 5 A8 A SCAR B (9 40 B B R, AR SRR T —E AALIR Rl B o A i, BAR G & LI
=AY

1. #T NLP § B sh L miB kR

TR EC LA T TR RS B A&, RSN TS AR LXELL R dk . AT 5T H AR IE F A B EOR,
Wt T —& |k g g as, M40 OGS RRAE 55 18 SOHINREE X3 P9 28 e A R S5 A i 47 R A5 (4 i
EUWE1),
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Gemini 3 Pro, 42— & AMF AR T 898 EiAdm £ 42 F T 12824 %5 5] #-GenAl % #:3t 3% 44
WE RSN (SBELMEEN RS EHTRKREFN)

F= 1 ANBEIETARBEE R

REER ATH KR % BA1EME X T 7 Xt i 52
L NN N “Explain what the each
BEEF U INQ KAEH M iR, FRAMBE,.  what, how, explain, why, d);l‘za i i::your own
- JE X B EE T help ”
words.
KB U VER RLEHTWEMIA T T E, right? correct? true? ~ “Does this dfs analysis
3] - - WFRALF A EF M check, intuition look right?”
RIBAII R G, RAMBHEN  better? revised, updated .
% IE #% R S . : - UP ’ “Is this better?”
BEZR  UREV REH XA, FK#t—FIF N version, try
s 20N E | R TEMHE K ok, thanks, got it, I “Okay, pandas is
N/B U ACK A ’7)‘%/\\%(»]\ %\Zﬁ R 5 ok, thanks, got 1t, I see, . y, P !
BN IRT understood imported now.
. VAR A ] BN R B es, correct, indeed,  “Yes, your latest revision
5w R : ’ yes, > ? . »
e % T RN . absolutely, right is indeed clearer.
“It looks like you've
SRR DNLE R Y ) however, mistake attempted to install
IEG% HIE > g '
ATERE  HIESF A_COR AL, 4R H AR L instead, error, not quite  Pandas... which caused
an error.”
BREE A EXP RAEF@OMAEE RETORF (KXEEH), o “Recursive DFS will just
Sl - B (BEENKAEE) analyze, here is, first... explore the first child...”

Z ISR R 2/ VEAR N THIAS 5 AL, Kappa 250K 0.82, M4 Landis & Koch(1977) 194t 31
P, % R AL T 0.81-1.00 X [i1], & W] Gt Ay 5L £ B3 4 () — S0Pk, Wl 2 SR 23 A A B oK

2. W B R F 437

kT 48 7 58 HO IS PR R, A 5T R A IS T 90 20 BT i (LSA) o 7 A SR IS AT A AR,
ME R ETAT R Z B FERASR, BT B R A G, 418 B B HE I SR ER P(B|B) o HAKRTT

RN
N(B; — B11)
N(By)

HrAr, N(B, - Bi)FRnAT R B 5 HIRAT A B ISR, N(B)FRNAT R B, H B SR IK .
W B 2% TR AT BT AN B gt i 1, 1THE AN

P(Bz+1 IBI) =

0;j—Ej;
7= ——
Horb, 02 MEL B AT R i BIAT M jI R IR, By IR, i3 AR
N,'XNj
T T

NSEAT R AT, N AT R I EII0R, N BRI (R T A AT MR I B ) o 1zl > 1.961,
JPHVEEREAE p < 0.05 KV 3 . A58 i 158 3L J5 19 3R 254, A2 AT R G e A L, DT U
it BT NEE, LB AL BE R AR

3. Al BEERBIRES A TR

ARG RH M MR T —F AL RO e+ AN R URFE AL 00 43 B ik, DA S R 1A i B0 v
RUREACKE LA SE S IERT . 55— 28, ALTRE . T AT 405 A SOV o B0k, i vk s i3 45 3%, H
BRI AF B e 30 & J IXRRAE A 38 A X, B3 4R A0 7 2% 2 3 2218 - Gen AL 4 1E - 2% ) # FHE 1R 1 36

SER 2, AR PR IR 0 SR E W T RGEM . B, NS, IR 3K AL i PF5)
He44 , e B A0 2 ) e AT N T 1013 5 35 18 20 B (Gee, 2014) , Hffi A4 5 1] 358 B 25 L 5 s 70
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HLHRITERFFRAFTAFER) 2026 F % 84 ki ik

M. EESHARER

(—) AN R ER RS HRHE

L XA B : EPI8 R BIFF SRR

VE D9 28 B R AR I e A, R e U 3 LS e 1 25 ) 35 1 ) s (8] P A PR B2 S I R IR B, 2
PPASRFLLPE R A R B B4R A . Gt R (UL 1) R, %220 5 5 GenAl 922 H 2 B W KRB
IR ATRRAE o BARRFR 73 2210 45 BT 6-10 R AR R A1 2%, (HAR AR SR B 1 25.6 48, HAF7E R B # T
50 5 HE 2 100 Fe MRS B 2318 o X R W, e P g B2 5 S5 SR AR S AL RN, Gen AL 19/ (4 B
T ARG R T B, 2 ) 3 ST IR TR A D 5 2 9 X3 PR 38 o AN DB i 1] 5 38 3R A )
3738

5231 S b _
5000 | FEIME (Mean)=25.6
4000
§ 3000 + 2854
it
&
2000 -
1460
1167
1000 769
423 347
O 1 1 1 2|09 103 99 |70 34 20| 10 5 4 S 4 |5 S 1
0 25 50 75 100 125 150 175 200
XFEFEI
1 23E5 GenAl MERIRHSIH 5 7 &
2. B A XERE SRS

A RO B T (WKL 2) R B, AHLAE B 3 0 3 R X FR I . GenAl Y73 g [nl &2
K (Mean =2287.0, SD =782.9) . & /5 T 24 2 FH 1 1] K & (Mean = 650.0, SD =959.5) . X Ff “ /b [n]
L8 R I AR B R 24 2 F R B, BT B GenAl R H T E B A FIHRK R 5 ik TAE, M2 E
PEAE T E AT ERAE 5 2 2T PR A N B AR v T %O B R A I 548 2 n9 &, SEE T AL
2 I8 (RN N 1 2 ( Cognitive Offloading ) (Risko & Gilbert, 2016) .

4000}
= 3000}
&
- 2000
ﬂ
= Looo}

0F

2]k NTH e
X A €,

El2 ¥5#5 GenAl PHERIEER (FHED ML

3. EEGRE: R ARG RREES)

TR TSR E A (LA 3) ik — R, AEFARESI AL EREAEDEES ., A8
R R AR (AN 2T SEA ) 7 K AR R 1 A5 R A T B bR 9 32, P A 0 Uk e s T SR AR
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Gemini 3 Pro, 42— & AMF AR T 898 EiAdm £ 42 F T 12824 %5 5] #-GenAl % #:3t 3% 44
WE RSN (SBELMEEN RS EHTRKREFN)

S, ﬁ%%ﬂ GenAl 9K Bl 1 3R 58 35 > A2 i P A5 F AN R [R) i B B3, 2 2] 38 76 X S8 T 5
2 W EEH T 2RI TR PR

30285 280 276
. 269 550
K 25¢ 22.6
&L 18.6

a5 al a3 a4 a7 a2 a6
JHITE A 2

B3 TRMIRSEBMRZERE
*E:al EEONTF IS H A, a2 FEOIRE R G R (DFS) SHE AT, a3 EMNEIRE RS KN, a4 F8H
Bttt f, a5 EHONKEBRE 5EMECE, a6 THONH R T ABIERL, a7 F T 17 5 AL BLE Python ZER

(Z) RETANFIIEBRN
N TATIF AMUEL S JBA , AR 5E M AT 5 550 70 B (LSA) A2 il T 58 HLAT 9 i 51 e RS MR R 1 7 11
(WLPE 4), $a7R T BEBAE X35 AL A R B A

B~

s 9}

<\

< 0.6

g

U\

< 0.5

&

Lﬂ‘
=< 0.4 w
& < R
e o 03 &
B o

Z

”

- 0.2

2

M\

- 0.1

&

>\

= 0

A_AFF A_COR A_EXP U ACK U INQ U REV U_VER
JEFATHN (t+1)

B4 ZETAFIIEBHRADE

1. “IBIE-81487 1 F-F B B
TG W2 PE M A AE A B 0] - [0 28 - 15 28 7 1Y 4 7 4] ( Sinclair et al., 1975), {H#A ) BI%4E (&1 4)
s T — A #ERAN R B 8 e s B B BRI DU A — R B, YT H
PEAAEIE G M ARAS 7 22 (Ugey ) B, GenAl 25 T B8 8 U (Aapp ) FIAERALH 0.07, X EKREELE
ZRM R FRAE 55 v, 22 AR ARME — WO s R S R A SRR, B 2E ) FJ B B T A IR R (G 1t
0.93) 2:fih % GenAl FZY IE5] S (Acor, P = 0.40) 8 it — i B (Apxp, P=0.53) .
2. BB R AENLH
I Urey — Acor/Aexp — Ugpy A BT, B <3805 - R0 - P 1B " B30, # B T AT 9% B FE 2L 1
R XUEH, FERE 2= o B, GenAl JfFAERE s 4 22 ik 4h T B, M2l i X iG5| ¥ I EHRR S
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B, P90 T — AN TR DA PR R S IW 7 (Chi et al., 2001) . 7Ei%Z [\ B& 1, GenAl AYE 44 5 2 1F 360 fi
= 2] 35 BT AN 00 O 22 B AR A I TR, GenAT WAl M S 45t o 2 2 35 B 41 THE IE B9 5 ), 2 2] 35 4l
AT — R0 AN A, IE R R BT AN W8k 24 1F 19 38 Bl R, TR S 0 — [n] — 28, AR T
Y IR IL T T I Bt 2 R XN I S M2 2

., #EBEG| S

(—) ZRFIEE
N T RAAG 7S AHLRE] B O AR B, A FTEAR S © ALIF 20+ N ARG i e L, AN 1.2 T3 5%
TR EHC T — AN A 2240 (52 HLAE IR 165) 6 iZ%WJViE?i%?‘F%EPEHE’J“%NE?H&IE”{’E&MTE&O %
> 3 AL B — A0 1 I B A, AT 55 B AR TS A A A R O PR X — AR 55 B L
BB TR 8 44 C B Sl B G i A =X, S BT R AT R DL AR B A
(=) TEITERUS T
T XF 165 FE X AR E (013, AT TR 12 3 ) i A R 23D = A S HE A B B
By BL—: Sk [, B BA A SRR i A SE BB AR 1 o A 47 2 I (Jansson & Smith, 1991) . 7£
XFUE RIS 130-155 587, 27 2] 5 20K GenAl AT H A7 44 241 . GenATAF y— LAY, i 1) T £ 4%
ARIZ IR BE B R R DR 5 58, AEIZ O T R T — L T IE ) 3K X (Regex) B S A% VL L2 8. SR,
o) B AR A A5 RN O e B T o BE VRS 5 st DR C T A 1Y) ) R
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.” (%, X285 3F AR & 77 A 6 4569 5 47
2 AR e ¥t 4e rbc normal & A RAFEZ T, )
— RSN, 5 20 IR GenAT Az I 52 4 ARA i 2K =K, T AR 2 PR 47 A6 X 1 B 45 R 110 T
Uivalises
- %HJ%TMP‘?I* T X J52 %€ , Gen AT 12X PRT3d 43 48 b 1E WU 222 45 54 [0 17 (Turn: 160), {HAKSR K fE
RARA )R, 3% 2 8 1 GenAL 745 € W4 T A9 512 1815 I AR, 1 IR B8 8 2% 9 Sl 5% R 8 55 2 1T 1
B RHERFIT R ATESS 161 50 2% 2 F 0 B0A D145 T 1B WTE VA 0 40755 983K, 102 B3 028 T [ R figp ke
(ISR, ] GenAl & 4 1 WA % Rl 1R 48 4
Learner (Turn 161): “Dont use the re package.” (i%: HfHre f1 T, )
— G AR E) T S HE A EI AR D, G0 6 GenAT Bk M &2 2% (1% 1E W) 2 S B BF, 541 -3 By
S XUEH TAEAMLEE P, AR OO EAE T BTRC”, B K iy DT e A R B A
BB = NI S ) g e . B 29048 4 J5, GenAL 57 BRI % T B #& (Turn: 162), R H T H EH
WL, LR Y Python “F4F £ replace 75125, I LN S T i 9 44 (462 G 91 44 ) B9 IE 0 5 46t
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 replace-
ment methods in Python. We can use the 'replace()’ method directly for both standalone abbreviations and for
those that are part of compound column names.” (1% B T QSR FRATHE 22kt S ffi H “re” [ 1E W Rk
KRB A PGS, TATTRT L i Python Hb ] B 22 (19 445 58 B e Mol S, Xk
S BRI S LA SRS N S5 50 44— e 4R S, FATHER T LA fd ] “ replace()” J5 i o )
(=) AEEMEPRIT A ERER
RRUIA NPT AL AR A BOR BROE T W o AR A B, I — A - S - A
BT RS R, 2 R T BT R R RE ), L dE — 2K jj ﬁEU\fiEE’J CSV #i
H P E 7 GenAL 32 48 T T (B &2 & 91 24 R 98 4 ) s 2l R g SRR TR S AP
GenAl 2% WY MR IETE T 07 ik e 2k 24 (IR U R &2 2% ), i I ] 20 19 i /2’%**17: %ﬁﬂ%ﬁﬁ, i i AR H]
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Gemini 3 Pro, #2—] % AWM R AR T 698 EiAde LR

AT 12824

2824 &%
WERI SN (AU ELREZTL. R

5

# -GenAl % #5549
55

VAR 7 9 )

P
o, NZEWTIEE /2 2 35 B B IF ORI i, T S B TR 25 b e ffe, A (0 ) 12 57 LA AR 1) S B,
B AR R Bk B PP 45 W, R BOR AR AT AR S B R

AR
i
I X — 5 E AR, BN 515 GenALZE 0] 1 AR AR L (AR o X 3R, 7658 T NRY R 5 27 )
N

7~ Wig
(—) MEERZFIRF “HRAKXSIH”

KPR, #AR A GenAl 23 A 7 A AR BUE ZEER, R BONFISMI (Lodge et al,, 2023) . 4K
1M, ARG 003 )5 7 5 o B SR R B, fE LS AT 55 16 55 1, GenAl B 243 T “ JiAs hi e X R0l
B0 . SEiH 0 WoR, 2 F 0 A RBIET R (Ugey ) B/ B 33545 GenAl 05 &, 11142 KR fih &
GenAl Y215 (Acor) SR (Apxp) o XA “ A - SUB - FHE IR B9 ROBHIEER, Sh 2 2] #0103 1 & o B 1Y
NI EE . IR AR 5, Ak 5% 2 TR Ak 5 IR 149 3 77 (Piaget, 1985) . GenAl i i #5421 . B A
(R G0 R A%, 827 2] 35 AN W A7 A0 1 B 1) 38 R U I, DA T 4 i T R X PN S BRI ) BB = T, AT B
P (2018) FE I IR T BE 27 > Ik i, FA7 3l o 1 0 vk 4 S R 5 0 IR R B 2 4, A e S BN 28 12 18]
TREE PR A BRAT . AR WFSE 0 B9 GenAT 2 FE AL, 1 2 fioh 2% 33 Rt Jl o i S B 56 . [HIE, GenAl B A%
O BE MAEATE T HA: A 25 B IE AR, 78 T A0 B8  1 i e g, IR PR M T I Bl iy
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Deep Cognitive Scaffolding in Human-AlI Collaboration: A Lag Sequential
Analysis Based on Learner-GenAl Multi-Turn Dialogues

Gemini 3 Pro  Cheng Yike' Qian Jiangming' Zhu Yuheng'
(1. College of Public Administration, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: This paper is one of the publications featured in the “Human-Al 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” in educational research. The rapid advancement of Generative Artificial Intelligence (GenAl) signifies a
transition toward a new phase of “human-AlI collaboration” in scientific research and educational practice. However,
existing research predominantly focuses on the accuracy of content generated by GenAl, lacking empirical investiga-
tion into its mechanism for fostering deep learning as a cognitive scaffold within extended interactions. Based on 12,824
log entries of multi-turn dialogues between learners and GenAl concerning algorithmic learning, this study employs
Natural Language Processing (NLP) techniques to construct an automated coding system and utilizes Lag Sequential
Analysis (LSA) to deeply examine the temporal interaction characteristics and cognitive iteration patterns in the hu-
man-Al collaborative problem-solving process. The findings reveal that: (1) learner-GenAl interactions exhibit signi-
ficant long-term and asymmetric characteristics, with GenAl providing continuous scaffolding support through an
asymmetric discourse pattern of “few questions, many answers”; (2) regarding behavioral sequences, there exists a
high-frequency closed-loop 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 being questioners to strategy formulators, implementing key interventions through metacognitive
monitoring. GenAl should not be regarded merely as an information retrieval tool in future education; instead, it
should be positioned as a “Socratic tutor” that inspires thinking, reshapes learner agency, and jointly constructs a
new educational ecology of human-Al symbiosis.

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

quential Analysis (LSA); educational data mining
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