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A Study on the Impact of GAI Assisted Collaborative Learning Strategies on
Students' Ill-structured Problem-Solving Abilities
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Abstract: The advancement of Generative artificial intelligence (GAI) provides new opportunities for enhancing students’
problem-solving abilities. This study proposes a GAI assisted collaborative learning strategy and conducted a quasi-
experimental study in a Chinese junior secondary school to validate its effectiveness, focusing on its impact on students’
problem-solving abilities, learning engagement, and cognitive network structures. The experimental group (EG, n=30)
employed the GAI assisted collaborative learning strategy, while the control group (CG, n=35) employed a traditional
teacher-led collaborative learning approach. Findings indicate that problem-solving abilities improved significantly
among experimental group students, alongside markedly heightened learning engagement. Furthermore, epistemic
network analysis revealed more robust epistemic network structures in experimental group students compared to their
counterparts. This research not only demonstrates the value of GAI assisted collaborative learning strategies for
addressing ill-structured problems but also offers fresh perspectives for future studies integrating technology into

information technology education.
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(Erol & Cirak, 2022), A 6941348 /) fo G M B4 B8 7 B
BAT, HAEKFLRAZAFAEANPEAMERI AT, MELEATILERMA, B4, X
HOMBERFVHRETEMAW., MAERBE—0IR LRI, mERT FAEN S M FE AR
8948 % (VaniCek, 20119). Rk, EFAGOBERE T, BARGEITIE F AT
3. AMERFD, BREFGREFPMHUARKTHARA L. XFRAFEGERE AR, X
TSN IR ERIRE AZ a8 A, RA TR IR B T2 3| AR P A FE L5 Mk
dREZP, EREFIIRPFIBNERT,

s, AR RMMBEAR KRR FRATAN T BETHE. EERRET @, HIE R
AALIEFRENANDE G T L, AFERMESHL, MRt Frrlt. EHFHRNLT
B, AL TEMRIFFEIA, FHEFIALAFRE. LR HME0FE, XEFES
AR IR0 KR RAF DA 2L, AR G AEKIT GAI LZF AR 7 Ko f7 5t 40 52
ARAEF] F AR, RANLRE—FIRE S HMFIA LS ) N EZ 0648 K5 A,
BT GAL X F0G AW 75 XA G & % AP 12 28 75 @ 69 W48
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2.1 %A e

FE 21 H4, FAMRERED OCRAFENBOERZL —. A S FARIE P AR 09 LM 4%
Ji, RS A BRI AL S M F A (Reitman, 1965) . aTHM%. EWHEH, BA
AT ARy BHE AR, R, RMBENRFEEALLARES % (Howland et al.,, 2003) .
5 MR R GG AR A AR RN, RMUE R B EN R LIR, LHEALN L ENREEER
F, BEFANSAETURA, HAREEM, 7 i RA F kT %,

WAVESF A A BB F A S MR A AR TR S X (Mukazi, 2022) . fZbit
AP NGB ERIELEABER, TENANRENADTFEARHEPRRKG, H T EH K
= 5465 5] i3 42 (Hattie & Donoghue, 2016) . Aderetal. (2023) :@idstrbdmif &5 &%
WAEF IR F F AWM TIANFIRT £ 57, BT T RE S IR S M0 B AR 288 7 09 %
W, RTHEEFZEA TR ER R, I, LA R AR e 5 A e B L 2 ) 8GR
HAFRNK R

H b, KA RFAE R INFm W&ok, B3 oA RIEERT A P OBAS XA X KB
TRIN G B 2R E M BY TEAL . VAL A ABUIINRE] X A0 % A hE R R 69 AR e B JL B2 A BY ) AR R ok
e ) A FREE SRR,

2.2 AmtpF

HF AR I DB R 69 R 2R E T A AERIT A, A& R 6y FEARIME, dik
Tk T R & 3] 6944 (Sanders & Epistein, 1998) o &R R 5HF 69X B aks, A
HF BB AADB" @ AIIIR "R, ERAEZFIABR, ALFRIFOMEAFI L&
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By HHFF I M (Chenetal., 2020) ; —RIIFEWRAHGHEETR, BIFRALESREA
St AT A ST, HRIRAFE A F I RANRS F R4 A F (Zhang & Zhou,
2024) .
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3. BRI A

AT LR R F B, KA IMME B AR AA LA G B ARAE A A BE 69 T A,
M VAAMUYIE) 69 75 KRk AR5 2] P 69 H M PR 6 SRk, Rk, A RIEE LA T ILA
o] R AT AR 5

Pl — 5 RKIT A G ES ) R AL, AMRAALIFRASPIES S L2
LGRS F AP AR I ?

Bl R = 54 T A G et 5] Rk ARk, AR XA T A L MES ] Rk 2
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FIAR=: 5AEAHITA LS QIES ST fokdatt, £RXAIFEA L OHES T KB R
TR A5 AL 57 & BTN Jo B 24 454 ?
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ATFRERERAALER LS — T R AREEBHUA LTS, ALATFHTFSRE
AR RAIHRALOBES ) Ak, HARAN SATHARXALIFMENE L
GoAL S 3] A0 AT R AAE”, KRBT AR R 892 3 R, 78 5 A Mok %5 Mk 9 BLAY i A2 B 42
S EIRLAR AL A, S AR A5 B0 A R A LA - & 2 38 5 84 5) 3Lk 474 v A 75
E R a5t 5 GAL % ok ik R e 8175 RS, 2R GAL Fi 4 s 70 b 60 2 o SE ok 18 4%
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EMY RPN B, FEEZELFAR, FEEOREEFDMA IR, A8 KIKA ]
B, FFE AR AA LA RRRE], MAFRRTIE . f AR XA LA A N ARE 5 £ A 8932
T, GAIIGRAE, P AL, RS F ALK RS £ EZRENE,
FALAGHFEAGEERT T FAREL-NBRERIXALFRSH QG T EREFREH
AR ARSI AR, HAREAE R AALE RS N RGT, MRS EIE, sTRAAETAR, &
By ERAHE, ERIXALHR-FE/BANFERMEH LAEIRFE, F AT AR =R
GAI %i%#éﬁlii‘i'fiﬂzﬂ\, }if’&fr"/jziﬁi, SR AL LAY R L R A S A
NS ARG, BEAEFRFMMEHE, WA CHRAETEE,

5. B R T &

5.1 FEHE

ARART AFRRT, 2E5FARAFTRRARIF—FTMFHNFRFE, R —1
AR —1 R RFRBIPI AR AN, RFTRREFE (n=30) fertBasx 4t
(n=35) . FIAHATERITHELF MR AN T LEFZ2F (F=0.02, P=0.19
>.05) o FHREETERIKAIFRALOHES ) Rk, SRAETHEELITAL GG
YEF )RS, EXRBAHKFIAEY, HITLIZARTHIZL., MAFTHAR, FLEREFPBER
Vo BT F T R ESRFER
5.2 [ BRERFE ) X

A AR B 6 B AR AR B 1 B A A F T PISA 2015 TRl f & A8 /1 89 2 LA X] 9o %
FTEROIETEANELE (BAFEANSE. ARG T X, FAMEGSER), £ 14 A8,
Pl ERAEEZAHALLETER, AKX (FEFLRRAZE) 25 FEFTRE) . ek
HEMEHARK o R 08, RHAZELREEKS.
53 #FIRAREE

A RA#E T Sun,F.R. (2018) , Hwang, G.J (2013) At .k, METITHHENE.
WRAANFE A NI INBEEANEE, Bt O NN HRANEE R, BEALA L TR EE
%, AR (FFEARRE) 35 (FFRAE) « Z2AWAWOHR4 a N 094, XAZE
RO ERE G
5.4 Ko B AL &
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AFF A IAA T SOLO % £ 328 ( Biggs & Collis, 2014 )7 £ T —#F ENA % k. £
WG, AR B AR R fe R L AT T SR RBMA, L HERDEL.
W&, WA MR kL, ZMABTEREFTEANNAEITT FEfifw, AHRKLE
YMfr—B M AEXR—HE NG, PG R R %A Ty Rk 2 92 T BN AR 6 10%.
2 A 09 3 8 1A X 0.78.

5.5 FBRE

AR I T RAR L B 2 Fre 1 BANGIM B . TR B2 EF4ARE
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6.1 [7]BERE R G0 89 £ S 1 5 AF

A RK RN T £ 54 (ANCOVA) , KAMExENAMMNKIBEEAME S, BNKIFE
AR TE, HFREMEN AT, HRATMKIEG T IAF R AFRAF LR FAGRIE AT 25
Ko

B, RAREFTTEHATEZKBRA RS T, KR AME T ERTmALLERF
(F=0.02, P=0.19>.05) , KRR F £5M, RIZBIXTAMEL, TURA ANCOVA
X 20 55 A0 G M BB HAT Ao JEM S ATLE Rk 1 P A RIRLRRRRR 71 ) MG HTF,
ML ERRFNE SR (F=39.00, P=0.00<.05) . ¥ &AM E n>>0.138 B, EHEAHKKXEE
(cohen, 2013) . H, AAALP AR BN EERNGEZFAEKEF (17=0.39) .
XA, ARAMRERS) ERBMF A G TFARBAFAE, I, AVCOVA 3t 2 M2 58 7
SR HIT )N FEAW, EaFFAGSE (F=10.19, P=0.00<.05, n°=0.14) . &2
Pl AL 6y 77 X, (F=33.07, P=0.00<.05, n’=0.35) . A=fx =M aysA (F=41.60,
P=0.00<.05, n’=0.40) X=ANEEHHEARE £2F, XERXRRAFT A E PGS
J. RF PR 6 7 R Ae gk P AR 69 &0 R = 7 W\ 3 BT T A R4

R 1 F5220 5 3820 5] E e e 70 S5 M 6G ANCOVA 22 R )47
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%A wh AEK FHE HAEBE AESFHE F P n 2
AR AL (AR Zﬁjj S A o 39.00 000  0.39
8 X 5] ALY 25 R Zﬁj ;2 ng ;I;‘g Bgz 10.19  0.00 0.14
2 A6 X, o e o 3307 000 035
i e 2] AL 69 5 R g:ﬁj :;g %;2(7) 3?7)? ?égg 41.60 0.00 0.40

6.2 FIRARLBGE F MY

AR AR T Z9 4 (ANCOVA) , ¥F I HANEAMNKBEEANE 2, BENKIBEE
AREE, RFRBEANALTE, HERATNHIE K EAER ARF R MY AB AT 2%

B, AAREFTTHANDRAKBRARELARRARES T ERETmAKLETEKF
(F=1.51, P=0.224>.05) , B R 7 £5MH, RPZERT AMEL, TR A ANCOVA
Xt L A G MR BTN BRPATLERIk 2 BT BEFIBZNEBMNMTFT, &
2 2 F M EF (F=32.38, P=0.00<.05) - ¥ & ¥ ¥ 12>0.138 8, L4 A% K& & = (cohen,
2013) . A, WALFMAMEREEN EEAGEFARKES (0W=034) . XL, &
FIBRNELERMEASTARBEFAE, I, AVCOVA 52 3] BN & 4B 34T 9o
R AR, AT RN (F=29.13, P=0.00<.05, n>=0.32) . ¥ A & (F=33.92, P=0.00<.05,
1?=0.35) . A=ikF 3N B (F=15.24, P=0.000<.05, 1>=0.20) X =A% ZHHELEIE 27, X
BARRXEHMF A AT ABNE ., BRBANE AN BENE =7 @3 24F T R4,

k2 EB GG T EANE NG9 ANCOVA 24 547 #

®E wA AE%k PHE wERE O RAEERHA F P N2
FIHNE (EAK) Zﬁ 3(5) ggzg igg ig;g 3238 0.00 0.34
spwer THOBEE RS s o
I T s
O E N E;‘j 32 ﬁ’?g ?(s)i ﬁij 1524  0.00 0.20
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RAALRA X BRIk B3 Rkt A N dn M & 45 M i R 69 8ivh, B3 ET T AR A6ik4n
MeksEty, L, B3k T BEeiiie Rksst), B 3(b)fbik T LI magiide K L4k
o B 3(c)fbiE T LIt An st BG40 G M) & Av ik R 2 45 M, R P AR AR X R 09IR B E R
B 7 2 A 80K 3 2 B iE B8 A9 A S AR ) 1

%—, W¥ RCLO ¥ A sihdm ik, RWARAFAENRELS IR, MBRTEHNK
2 X ST R LAg E M A AR, B KRB E R, FI AP RCLO-MMTO X 3% & & = (0.18),
st B84 UCU-MCS kB Fw @ (0.17) , AR ToMEFRA iR 09I, £l
T ERAFFAF M IR TR, RN T AR AALF R L FREOKRYE, F=, 5534 RCLO
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BLEA R AR M Re AL S de B A # 7 A R LB 550, 1252 128 48 £ EPO. EME. ERA =A~&
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8. it

At R A — it . RIMF A AR ERNA R, IG5 XAeBr SRR =7 @At T
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AFF AR 69 & R RALH B W52 5] s S M PR A 4508, 5RIA3N S B B ik XAk
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H45. wERDAE, KmBTRAZESE RIS L5 D4Rk
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