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H OpenAl % 7 ChatGPT LIk, A4 izt A T.%% i€ (Generative Artificial Intelligence, GAI) i F T# &
HeFnl kT I TS S 6T (AR, L, 2023; 4 E PR, 2023) . ChatGPT %t T K RIE SRR, B
FEE TR AT P A PR R B 4558 K ) fE (Rudolph, Tan &Tan, 2023), #%1A K
BEMETE 2L B #Ur SR Z B o AR S, of LA #00i 4l 20U BARU AR L PR A 28 AR i 2%
O B IR A BB, Ry fE AR R XA PR B 2 ) SRR IR 5% R SO0 A B A A R
(A M DR 32 S o (BRI 4F, 2023) . 53 —J7 i, GAL IEAEA W np i e e 0 F -k, 9B
TR 23] e RS f e CREE, FREL, 2023), HESI U E TAES #5253 R BUR %
RHEAS . fEX—8 5T, 2RIz H GAL # . 2#4 i@ i GAL 4R J& N T8 RB IR B F #k ik
RRERZR A ) B (SRR, 2022; /N 45, 2023) .

A KRBT TE 06 G GAL 7R R A 227 h L briz IR o X S8 92 78 5 %7 (Gilson, 2023) .

* AT H W VLA AR R T D T A R R T H AR R 2 A A A I P i s I kA o SRR R T
(jg20220006) .
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151 (Hargreaves, 2023) . 4 3F (Geerling et al., 2023 ) . % (Frieder et al., 2023) . %% (Stutz et al., 2023) 55
U L PR A 7 20K ChatGPT R 5 22 A 3R . Hosbn e SE HEAT HU L, AR 48 ChatGPT #Y 5] )
Jo7 s ) BT = A5 A DIVE i s 127 2 TR SHECA BT o 0 — LE R 58 3¢ 1 I A= X it 28027 b
ChatGPT M%7 . A% . B 1555 (Singh, Tayarani-Najaran, & Yaqoob, 2023; Sanchez-Ruiz, et al., 2023;
Shoufan, 2023 ), - #E 58  M 2% 2 35 72 iR 4 o ] ChatGPT RS . B 5 LB T MR R 2R, W A 3
L WUBIES Oy BUH SR B S R LA A AR B R S0 i M AR B OC &R (Duong, et al., 2023;
Cai, Lin, & Yu, 2024) . i ADBEFEE S RGBT I8 PET TS5 7 U8 78 ChatGPT 18 5 b 25 iy H]
T AR P T AL | 22 2T AK A . R 3L Bh #8055 £ (4 (Singh, Tayarani-Najaran, & Yaqoob, 2023), 1] 52 1
HOM A F2E 4 2% 2] (Rahman & Watanobe, 2023; Alshater, 2022) . 3% Fl % ChatGPT £ “ T H AL AR 7 1] « 2
NAAA” B i W iR 51 R W58 35 G T “ Il 7 2% > vh 5 GATL & 37 A & b [A] 73X — [ 8 (457 9K, 2023),
1B H i i A SR 9T 5 B0 2R 3R AT AR P IR B 2207 20

BT GAI EARFHE, XiE & AR B3 E2IE A @ 3 SOA 2= S AR B 2 A 2 0y L XHR
(2o B, N 3 R R SR R A Oy 2 D OBR A 0 P e [ AE SR A TR S R 4k B A N PR
(Koschmann, 1999) . 7E2£/4: 5 GAL 3¢ Lt A oy, XF 3G J& 4k s N Ul 2% 20 A | M i s oA . 1
RN EH B ER, AT SR R RAR A BBt E— 2038 1R 1 3 2 X 0] 24 X3 rhop ke
AR HESE 2] . ChatGPT 45 A il N T2 58 1 78 WK BE X 3% 22 > AP Ak | RS A A a1 & g, TE il
DU At o AL Filt At R Bt ] A o 350 2~ 0 R 2 (G 457, 2023) o PRI, ARAFFE LAY T R SR 80F
I N X IE W FER G, AT IR TR AL | SRR KT | 52 1R) SR S5 i i 3 A, O DG 247 2F FAE ot
F Fe A 5 B IR SZ , DUER T TE o A5 28 8 B A B B S50 7 AR B 10D i 5 | 0 N b Im] 27 > i 8
B AR, LR A T GATAE X6 KA Qg 4ig 1 27 >0, JFF 4 Ay s AL PR 3 #07 i g | A GAL i
THT 11 Py L5 T A 55 0k 4 o ELAAC g 3L

— . HREit

(— ) ARAESIE

ARWFFERIBFFERS Gl Z KRBT 2023 427 E 2 2 ZAER L ERFEM 56 AR A4 (FEAR
MO 1) o R 16 ), & A0 2 Ok, Bk 2 AN PRI . LA Ay 8 J& I ] = A K 1A 1 5
55 HHE AR T RIS B I H AL ) (Project-Based Learning, PBL), i i /N & 1 58 BUR: — [ ¢ 355
HH IR T 0 B 3 it I BUR R

®1 PARIKEXRER

EN s A#
13(23.21%
e 51 7 (23.21%)
e 43(76.79%)
A 23(41.07%)
{6 18 R K 3 4R 22(39.29%)
GAI Z 15
s 16 3 B3O B AR 9(16.07%)
I A 2(3.57%)
55 & A# / 56

ot R RrEe T 8 A (B 1) . IREESE |, PR A XS 585 WEAAN NG E . GAL &5 I
IR ZF A B G AT M S I A, R A2 A GAT T 1 (4546 T (P & v n] i 428 e FH 42 28
), il 2E Al GAT T H 58 B PBL, I AN X FH U8k, B o] S5 AR R . GAT 25y [ N ik iy K
A T, HERE S ChatGPT3.5 fRACKEE AR —5 . &5 8 J& PBL Wi H %€ e, 2+ 435 GAT i A 3K
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i (self-report) , Jf b A&7 ) g #e b 5 GAT WX IHIE % o Hoh, A MR A & X 51 A GAL i3
JE . GATL X2 > 155 52 BRI A5 Bl | ] GAT A9 22 56 55 I8 k25 ]t

Z 5B &

22/ 5 ChatGPTH S, A VETEPBLATS5

225 5ChatGPTX G, A 1E5CMPBLAT 4%

ChatGPT‘%J‘iﬂ? IRBI3 55 TR

1 RREE

(Z) B4 ESmMARIA

ABIETE B SRS 56 1725 A AR Y RE 10 3¢ BEAT R B Uk, JF AT T RURME B A O A, SR P
AU IA | g A RS IR B OO, LR AR XHE 2250 450 1T PBL R HoA gt ik, BEE
AT 55 B 2 A0 i ke TR PR TR, N 3 B A AN RV AR, AT I A A7 5 AR AR X i ) e FERE P A X355 2
PBL AT 55 A 3 (55 1 Al 2255 4 J5) A5 0 (5 5 i 2255 8 J]) > i (] B, I 1647 2 5 40T

WFRE X R H RS TS, S Fon i, A RN AE M N TR B HET GALY A [ L& 1R
P, 2 A2 B B — R (R AR REAS 2L T REAY DRz, PR M AS I FERE — A~ N TRIR 28 A 08 376 A D HEAS By
W EAIL(S-A) BEAT 73T . 275 Lemke(1990) HYTETE 724, Kt FEI S8 — >3l i 7 £ B — >l 22 > A SR Bk
AR 35 B TT A A — %338 1 Be (episode ) , AR X 37 AT LAS3 Ay p BRI 6 355 BT AR JI0 A X 35 B A il 24
X 17 AL TC ) A X i e Be (1B 2) o

HAS- AR ZAS-AR Y
XA B Xk B
FHES) SE(S) E(S)
¢ { o meem ]
Ny AT fE AT
(A (A) (A)
TR — i
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A 5N A2 Bt B AR A R A AR XA B9 32 B, HO I KO g BN BB R S5 R S TR
&, AR B 5T 3 B A6 1 2SR | B (] KPR () 56 W = > 2 58 X6 2 A 06 1 R A7 A o0 A, DT 22 81
N R ERINCEeT

L. 2 AR T BB R SRAY

T TE AR AL G i B X G A9 P Ak 56 1 9 [R) A ( Chin, 2006; 45 /0B, ZE 58 4R, 2010) o ASAFFEXT
X v 2 A TR R R AT R A S A, G X AN RO S A N S, A I B AR I L ik
PEIA] . Fr BN | 45 ) EIREGA | RS | A FRAkSE 7 ANYEE, JRE— B S ISR )L B
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], PR A4k LTS A 4 FhINEE (% 2) .

F2 ABEXEPFEEIENIIRE LB R

o ik £33 Fo X
#1491 3R A I I — AN HHE AL
& Bk 42 [ F1 Bk T RBOAERELG, URREHENEE
AR F2 B 25 5 GAIX 3% By 58 7 9 & HE — B R [F]
FHE 16 i I A El ST GATIE BL By IE 7% 0 T 5% 31 i 4837
TR & E2 KA HE, B RRERMEEREL, TEEHNEH
T 4k 4 C1 ik GATZE 3 3t 58 By 1 P 78 2 B
s 88 4C o » o s .
7 4k 2 C2 it GALTE B B oy Zoah b 3R 389 R

Horpr, A R B I S 2 45 B R A 2 TR R A MBS AT A A L WL AR R S i i 1 v ()
5" (Hmelo-Silver & Barrows, 2008) . “#2&[5]” (Chin, 2006 ) A2 10 ; SRR [ 2% 1 28 R 35 (2023) i )
g2l v AR (R A, BRI (2009) 45 BAA AU Y B AF AR L) AR CE IR S R
R $h R RN S 7 “ 4 R (B A (XM, 2012) ; 45 1 [R]85 2% B 0E” “ fi] B 5 7 4 314 258 (Good
& Brophy, 1978; T &M, MRk, 2011); 15 B IA SR BNl i #Z 7 2, B E T has e o E . &R
W, &8 AT S S 268 (Good & Brophy, 1978; T #5#8, AR, 2011) ; 11 1 U 2% 25 A b 75 4k 48
(45 4 25 RN i GAT T RERFAE BT bk 22

2. 22 AR 1R TR 7K S 0 B2 ) 55 W G A

P ) 0 v B TSR T 5K, R A X A T B R IE R S Hod, R ) A 4 A R A
FEIR) KPR ] 56 s A 48 B2 AT (T /IR, 1996; BRIAR4IE, 2009) .

TEFE A K -7 1T, 2 B8 Anderson(2001) #2 Hi A9 47 - 1 ( Bloom ) TA HI45EL 7S 2 R H AR 43 2B 1T WL, ¥
F2 7] 7K AR 2 R 20 A HEK S L B AKSE L R K L 0BT K L SN KRB K (36 3), He
§3IRT2V B N S 1 G D I = o N T I 1 N N LI B N S =

£3 ABREREEOREKTRR
A X i

[RPAT BERRH. FLEASE DR 5H ERE  AREHEARE AR — A7

Imphe LR RO AR SRR PSLEH 716k %8 A+ 3 A5 6 707

S
- A B2 \,i:i /’é }U‘ ‘i =4

I i 8 AT g*ﬁ%iwmégigﬁjjkmﬁ§ O R B L B b B B

Wy ERARAN GHORBAABARBER R bR — TS A A D RRA Bt

7 EHATRG ., AH, HE TR A,

VIEMAT BRI AR b 2 b B — TR ERE 2 7SR,

RAERE—EFRANLEHTEE, FHEUL
R B — 113000 F B A K B Al A S RAE IR &

FEH 7] SR W& 77 18T, Groisser(1964) A1 Wilen(1991) #0 # x BHHf . H 0938 B 75 4 A RCHE (7] 19 SR, 3X
— W ALY [ A 2 TIATR] o PR T T B SRR B (] 2 A, A 0K AR EL AR A 1) ] 5]
Sy BARSRNT . AESLIERY b, 36T GALEIL A @l & | A U . AU BB MR H “ What” (1) [n] 8 58
N “How” I In] A& T BE, AT 5% U 4 HH A (4 (] . A RLAR [R) RN 7 G2 488 ] = Al 4[R]3 ms (3% 4), IPR R 3k
B2 () A0 LA DU 25 43 A < BRI 2SR i )7

3. BRWE R FEA

XF2E A 1 56 0y H IR ST ARIC N S1-856, £1 4T “ GAT X 24 ) (AR FH ™ 947 T80 M o 78400 25 i
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i A v, WFSE A 2 2R 1 B Tt B AR 2, WAl i | ) R B B, U B AR i U R
K, WA R SORPRIC O, W B A58 37 D 9ihh . BES, WF58# 9E— 20 X 1 88 g i 047 Sz B2 b LU #5C
JrHT . RERMIEGE, LR 8 AT M. R, BETE R 8 AT MIE— P A2, M O PR A, B
GAI X 2 2] (R 200 . GAT 51 A0 T i 9 Pk

R4 ANEIE D FERVIR 5] 5K 4R BT

T X 0
/il HE A vl k ,i} & 3k
T LI S S 2B 5

AR Py A b, R AR Bk e
BRG] R, XL HEAT AR A SR AL AR E] A T
WA, UERBHRRFENGEL

BATARBER, AAERA BRLE,
0 R TR B A
. » o R R S H R 1535 SR R L i 05 F

3 E y. S NA:R .
FROABFME, IR SRR AEELE S g 9941125 BFE M — b
- - NELEEEL )
BHAE, LR R RREABIAES B LSRR, A IR SIS ROR

MWER A e
B

PRRRIT i i, U4 o B 9 AR ERE N T TR
B E H R 3 LR =i U1
g COREANFEAE, LA TRIR ) crom b o b B0

A Y I FURIR BERR AT F SR

= MRERSEHW

(—) ABHhEHRHFEEIFFHE

1. %4 5 GAI FIXHE SR

ARG R R B E NE PR RS ST R B AT R g S Gt (3 5), JRIAE R 1125 X A
JG(S-A), BRAR & A 1125 XTI, T2 K 634 X6 B, B2 A [l 462= S 1455 5 GAT JTJE 634 M6/
Wi XHE R B, DL S-A MY X35 - BER =, 1 R 68.45%, 24~ S-A ¥ R X A BE 7 R
R E R 3.5 4 S-AL WA 2R A S GAT B 3h 7= A 25 20 4~ S-A, FBIZELY 11 AN G kAT B 352
Tio F T UL, N X8 R 43 LA — A TRT A B DA < 2 A5 418 7 1) 0 2] A5 31 GAT R0 " 25 5, 85/ 3k—
AT R TF RS 38 AR, VA E— 25 IO TRASS I, A W A2 27 3-4 4 S-A TR 45 .

x5 FINTEMBEZEES GAIERHNERTMABREIT

GitHE 4 5T H fS%-d AT E#
1 A% 56 54 36
X iE R E 1125 563 562
% 5 % ANH 36 # U4 CE(SD) 20.1(19.36) 10.4(9.8) 15.6(13.64)
AiE A BEE 634 340 294
BANS-AXE B E 434(68.45%) 237(69.71%) 197(67.01%)
HANS-AxtiE B E 200(31.55%) 103(30.29%) 97(32.99%)
HAS-AXIE B K E 3.5 3.2 3.8
% 5% N ¥ aHiE i B3UE(SD) 11.3(9.69) 6.3(4.63) 8.2(7.44)

PRl AL 55 A HERE, 242 5 GAT S IG LA BT 225 o b, A 20 fLlR A 7E 5 > e 4k 2k
] GAL A 2 (LRI AR A A 2 22 18 42 00 GAL A7 34 2 A M R GAL. 15 )
9, N B 37 B G FIRT B B A i AT B s n, B ] GAT B2 A 7 Jm -5 8 0 30 R
i, HIG I ZA S-A X% A Be be 1) J2 FEF B B WA B AT A B L, T WL R 7R )5 W1 S GAL s — 4>
R TR B RS S U
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2. %45 GAI B3 HiEERRE
TR iEE B A I —Fh e, R R A D=4 1133 2 FIRER) 24151, f045 E1+E2,
E1+F2, E2+F2, B2+ UM &2 & UIEEIEIE (£ 6) .

®6 FHIEBBEBNINREXB G

ik B EEE G HE LE Ja #
63 4?2116% ) MHAAR 151 634(55.96%) 340(60.18%) 294(51.76%)
i [AF %A 5] F1 127(11.21%) 57(10.09%) 70(12.32%)
417(36.81%) ¥6 B AR FIF2 290(25.60%) 143(25.31%) 147(25.88%)
FME 16 i 15 ALE1 60(5.30%) 16(2.83%) 44(7.75%)
69(6.09%) R R IKE2 9(0.79%) 3(0.53%) 6(1.06%)
M IHAC T4k 42 C1 3(0.26%) 3(0.53%) 0
13(1.14%) AT Ak 22 C2 10(0.88%) 3(0.53%) 7(1.23%)

A 6 HRT UL, FE ) bR R (55.96% ), #E a2 550 BT F A0 ) T ) GAT & B B i $2 ) . 45
T LR B R DR A TR 1 (36.81%) , 1 BB 4328 A 7 B A 15 B FRAR K 2 5™ AR B iR ik i s i — 20 4
W] o PEA Zh Al B0 2 A 6T L BN 6.09%, 1T W27 A= fief /b XF GAT Y a1 25 Joi % ol 45t 4 1, R A g /0
Tkt B E NG 2 o ARS8 4 1 S A R R U BLAE 4 07 [ 2 A X v, A 13 2%, DB K38 4
A%t GAT Yl 48R F &, #5408 1 7 B A 35 41k GAT i — 583 B A 4

PE—H N 7 A R RR UEAT AR KB, B T RIAR R R 2 A, Fa R & b de 22, n U XS AR %2
IS i i b 2 A X B A A R AR AN S N W HE S IR TR AL R T o BB A SR A [R] Y = GAR B R T
(11.21%), ViBH 4 GAT B9 0] 3 5 22 A2 9 BB AT B, 2248 2 OB IR I B O B9 3R] 383k, i ad 56 38 42
] 4k 22 N GAT AR HL 3R A4S W1 67, X WA — E F2 B Ul Bl 22 A X GAL A —E M5 1L . #8 1 ) 8 15 15
(5.309% ) B 52 Hi 5z e 384027 28 X GAT g 01 285 8 JF 4t 0 1 8L 2, S R e R ] v o 5, B 28 1 9
FEH AKX PR ULAS T AR, AR — BRI B2 . AL, IR IR IR A B, HR R A
T RE A5 15 B /DA Ry BAoph A T BE TS TR L B, A A R A T BE A9 5 1 LR R, Xt v B A AR D HE N
XS EE ORI 4IRS s GAT s RS .

X PBL B . 5 3 B9 G 1 A0 T RE G i 2 B AT DL & B, 2 A AR S A AR 4 1) b 45T [ IE
XA RE UL 24 AR B 2 PBL 24 24T 45 (AN Wi it , JHL G 7 9 [l U5 3R £ A 2R, 5 GAL JRIT 1 2354k
PR TiE . Horp, SR HE ] ATEE Y R) A T o 9 2 i A o S, X R BR A B 2 2T AT 55 B B B A
HEHERE R ETE. Lol RS BEGR, GAT (1) 125 A0) T 8 A vl A A2 2 A2 i 75 oK o

3. 245 GAL B [ K V52 B 5 8

A58 X ARAT B A i B AT 0 b E R R, PRI N BBl R A AR ) R SRR S AL (1 051,
92.77%) o 5, WFFE X241 B P $R () AP AR P68 38 3 UMb T dnfs, HL5 SR a3k 7 frs . AT LB B, 4
1] GAT 2 17) DL JRIR K - B9 42 1) R 3 (50.33% ), 32 Sk ) ) B — X 52 1) =5 5245 B, 36 7] GAT i) [a] 1)
hEEERE L BUR SO 5 BORIEAEMORMERR ) . Uk Sk B K7 B4 1] (29.88% ) , TR R 43 BT 7K T 1 42
7] (12.65%) , 1 46 e DA 12 UK A P 7K ST 488 ) 00 s /K S B2 ) 35 85 /0 o SCfEAR KRR BB i, 24 TR 2%
A= T $R 7] 32 B2 4R 7E RS R RIS BRI, 32 T GAT BEAT 00T . SFH . 61368 45 2 7K S0 A Bl i s,
NS BN UK 584G o 78 PBL AT 55 J5 301, 40 AT 7K A3 7K S A0 27 A8 48 1m) 81 BT 388, /K 7
PE] Y LL B BT, X R B AR Rl 24 2T AR 55 IR A, 2 A R 55 S5 5 GAT B9 XS 7= 4= BB IR 2 R 1A
IR, AR T | TR S T GAT MR T A K T 1 5 A )

[ B, AN [) 4o FH 28 56 0 2 A2 70 5 N XS 3 () K- B 280 25 5 (81 3) o T DL 31,
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NV ERE LSS E TS

2005 % Hol FAAE

ECN DI WA TEAT 1 o S I W S T D= N i L W e < A i 3 5 ol B O D 7 L I L E 2
U6 85 Oy 00 2 A R T TP SIS TR ) 9] 3 3 i T A P R 8 A T R 6 {E AN R AR 2 A
Y AT UL, 224 % GAT M 2 50 88 425, X GAT DI RERE T M AR 48 12 1Y, A TE e
TS5 B A OB E) T3k GAT A5 By B O DR B A RS- A IR R, fELAS — 32 A0, H0A I A 2k
1t FH 28 56 1) 2 A L 2 A N PUKCE I 4 )

x®7T FHIEBENREIKFRIT

AT % AT J& #i
iR A 529(50.33%) 276(51.11%) 253(49.51%)
KT 314(29.88%) 166(30.74%) 148(28.96%)
B A 25(2.38%) 13(2.41%) 12(2.35%)
R AT 133(12.65%) 58(10.74%) 75(14.68%)
A AT 28(2.66%) 18(3.33%) 10(1.96%)
A ¥ AP 22(2.09%) 9(1.67%) 13(2.54%)

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

B HORAH]

oG S TRV O o ) O S VARV & i i N el A 1 S el v S
T EA KGR o (S BN m AR R AR

B3 FEEREEYEIEE0REKES L%

TIF 5 b 2 A 0 48 ) S WS AR A 3% 4 UEAT SRS A G145 SR AN 26 8 BT/ o BRI U, 2 AR B4R Rl K LU
FLORE ] Ry 3, JERIR M) UK, 15 GAT DREAH O AY A G [m] | RHRHE [ A1 2 48 1] 14 5 s 1 P e 2>,
Wh B 242 X GATL I3 (] e = 28 56 F0 05 75 SR, 0 432 26 I 2 (i FH AR G 87 B 1 i il 422 1] 0 L R 42 1)
SR, T AEAT 55 5 300, ELAACEE 0] 7 B 8] 65 w7 J00 S 2 386 o, bt [ R 7 8 2 1) ) B AT T B, A
KL, A E AT 55 Je X B n 2 SR 4R [ 1 5K W ol FH AR X BT 22, i n) B ELAA . B HLTE S R HE T
GAT T REME S o (1 FH 28 S0 3= & 100 2% 24 (1) A €0 488 ) 1) SR ekl 22, DA P ol (HOR RS S 31 R o 3 Sk
i, 27 A 0 f 4 1) 36 s 1 LB 0.82% T+ 7.02% . 25.00%

*8 FHIEIEMIRIEIRME ST

K B # AT J& #i
bR ) 327(31.11%) 225(41.67%) 102(19.96%)
ELR AR J7] 694(66.03%) 300(55.56%) 394(77.10%)
iR 8(0.76%) 7(1.30%) 1(0.20%)
A RHE I7] 13(1.24%) 5(0.93%) 8(1.57%)
AL 9(0.86%) 3(0.56%) 6(1.17%)
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(Z) NEHRHPHFEERT

L AEhRRER#HE 7

ABIEFERS 2 A2 1 A FeA & HEAT R K B, A A, AT SRAT 55 B0 e A, GAT BRBES 1
—ERERE FHTBY T, (HAL AT REXT 7 ) 7 A TH AR R . GAL X 2 2] i R A T4 P R BIL7E GAT R 1 2%
B BA RS GAL w4 S i (5 BB . GAT BERE AL B 22 24T 55 LA K RE M8 2 1k 25 R e ) S DU R
W, B 3 9 i 18 B

x99 FEARRENEESHN

A TEA Cika
IE] B A % WA ER S, BB AR, EAEAR M B, R E RN
GAIRH2 5 REELME ROEFHEEINMAA, REERE B LB RiE T BN, BILHLMEE
2 WIS KES BRERERE MRAEELE BEXR FEAETE REGREL
B R BARERERATRENED RAFENFEIE M, ALY EGAINITE F ¥,

AT 5 )
FEEBERER . Z MR, BRRA, ZRETE. HEL S, T I BEMRE

BARBBIE o R SR KRR GET . T E AR B Rk AT
GAIZ DS Tl By 2 515 By ek 23] 45 BB . 31 2R U R T 5 4 L
524 Y AN HEFRBETE, MAHE£E
o R, BT R A FAIT R T B AR
FaEREHR % 4 % LB HGAI

XFF GAL [ 12 i i, 2 AR DO HRE NS Rt — 2L 340 (S3) . HAR(S48) | #4145 (S48) 11 1=y Jii &
5, JCHIRAE e ad Z UG R FII 255 , GAL RE 8% £ A A XDHRS 1 (14 [0 24 LA 2 22 A2 i 7 oKk, BB [l i
R (S52)  ARBUE AN (S21) . AMEAL(S21) Y HEST . 878 A5 [F 4N 8 il GAT H. 8l 38 it A2 e A &7 38 11
(S38), {H#E S GAT $AL15 25 0 fH B M A 20, T 6T GAT (4[] 851 0] 288 7 s K 1 15 BV L, “# 25 DA il
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Learn to Question: Study on the Pattern of Undergraduates-GAI
Collaborative Learning

He Shanyun Shen Yan
(College of Education, Zhejiang University, Hangzhou 310058, China)

Abstract: The advent of Generative Artificial Intelligence(GAI) represented by ChatGPT has challenged the tra-
ditional learning. How students learn through GAI tends to be an urgent problem to be explored in the current educa-
tion and teaching reform. This research analyses the dialogues in class between undergraduate and GAI by coding
discourse types, questioning levels, questioning strategies and students’ self report to explore the learning model of
human-artificial intelligence collaboration. It is found that in student-GAI dialogues dominated by students, there are
more single round conversations and less continuous discussions around a topic. The main types of students’ dis-
course are initial questioning, extended questioning and rephrasing questioning, while the evaluation and continuing
instruction discourses are less. What’s more, students’cognitive level of questioning is low, focusing on knowledge
level questioning and comprehension level questioning. The using of questioning strategies is unfamiliar and stu-
dents seldom use role questioning, material questioning and scheme questioning. In addition, it is discovered that dif-
ferent task stages and different experience both lead to different conversation situation between students and GAI.
With the development of task solving, there are more frequent and sustained dialogues, along with the deeper cognit-
ive level and more proficient using of questioning strategies. Meanwhile, students with more experience in using GAI
generate more dialogues with high cognitive level. In student-GAI dialogues representing different characteristics,
though there are different opinions towards using GAI in class teaching, most of the students hold a positive attitude.
In students’ perception, GAI has the advantage in generating responses, furnishing valuable information, handling
various types of tasks and fostering the development of student abilities, thereby assisting students in learning. But at
the same time, GAI faces challenges related to technical limitations, raising concerns about student development,
learning assessment, and overall educational ecosystem. According to the findings of the research, our study provides
effective suggestions for further introducing GAI into classroom teaching from three aspects: providing question
guidance, enriching question scenes and strengthening reflection of GAI response.

Keywords: Generative Artificial Intelligence; dialogue; raise a question; Project-Based Learning
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