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(2023) . /R 2% (Yildiz, 2023) . 25 (Li, 2023) . 4
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FEALRLS, B D BEARZE R BTG R
W (Han et al., 2024) . BbAh, AN T BB A
RS 22 2] B TP R AN R 2 2] (R 238 B 5K
ENI5 o8 AW 5 R E = o es s T S ) =
RACHILE TC A7 B AR, 11 DR AR T2 7 ke 119 17
TRV, 15 ) 35 A% 56 B | R 1% 2% > /K 55 (Fauzi
etal., 2023),

A AR E NS, AN TR RE I &R e
14 52 B A7 €0 B S A RO AR T AL PR [R] 2 2T 19 R
X -4 5 e AR 4 R —3(Zhu et al., 2023;
Chang et al., 2024) . %, iX Al RE 2 B A A2 iU
TR REIT AR e AU ) TERHME B, B R
F2 SRS T 4 S HUHL A FF il N %5 (Escalante et al.,
2023), RN TR R IO HE A2 67 2% > 35 1 e 1t
FE. AORERBEFE A TERHE 5% H
PrAH G B BCPE 45, AL (A 70 A s HERR . = T SRR
YRR o LR, RFE 2 3l 85 1 A N T
REA 2 TV O 2R A 8 SO 5 B 2 24 B0, 22 0 3
TEX B AALZE B 25 5 B A DA% 28 1A 408 iy

RANZAARYS: . A €€ REAE HEIR & A (Y 73 %,
FEo AN TR e R . 4R, E T AC
TR, W sRALE 92 AAT 8 (Wang et al., 2023) .
XA LA B TR 1 528 EL ORI, B T E i 58
HAIEE . RSN, f B, 2055
VR V) SE R RN SRR e, Jd e AR 22 AR 0
) FINFI R S AR A S SR AL B LS 0w UL
&R RS

WL 7 A F AR T5 2O AL R 27
TR R R ), AR 2= FOR R E .
) B R T R AL D[] 27 > 7T RE 2 3 v o ]
W) e A ROT A X RIS A RS AE i
(Cheng & Antonenko, 2019; Strelan & Palmer, 2020)
W&o FTRERY IR RITE T, A DR 1 PR R TR N 1R
AL 5 TR L BRIE ST, 2 2] AR T B
9 NAILSE LI 25, A7 RO 27 > 5 0] ) AR A S fit
MZICIANH . UK, ) B PR T e ik A =X
N TR R R AALYR % > el AR AR H, 42 &
UNGRERIES & W ey S S S PN IRy N SRR S T
B, EA AN TR 57 S I RN
) AR 22 B, ABATY A AR 40 58 5 i 2R 45 2 AY Ha i
(Lund & Wang, 2023), HEkRZ IR AW NE S
BRUEXTIE IR ST o i, BUWBFSE & & B I
DRI ], T 2000 3= 5 0 B A Sk il XU, 85 0 D
e TRACERAR | WO TR, T R B A v B SR
Ak i, Fe 2 S BR RPR BRI RN 5 B i Y
i A ) BT

(=) M & oF

JUA BT AR UE ] TR T AR N TR R
NHLBRIR] 27 23 36k 2 ) SR FRAR S W), )3 & 1 Al
FHAE RN T RE T Je A HL B IR] 2 ) S5 i i) SR g
5k

B —, s SOl PR, RSN TR fE
VE N T REHOAR & e 1 2 i CR , TR LAASLER
[F] 27 ] SRy S B i i 1Y, B0 2 et B 2 LA
DIPE D I, i R ABLBIRR] 27 T i s &z A . DA
e H B, MG Hbr. 5. BEEMER
PR B AN HLE ] 27 2] S e e T vh s 2% e B S
FIRE R RHE, 8 5 2 2R AP 55
Jik, A IR i 5 R A ] SR A DT C Y 22 JOWLAE B
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Az o LA IR %) A 2 e R AR S il XL S
R SR 5 R B I kL, Ry R LU ] S E 4
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Does Human-computer Collaborative Learning Based on
Generative Artificial Intelligence Enhance Learning
Outcomes? - A Meta-analysis of 20 Experimental and
Quasi-experimental Studies

HE Wenbin', ZHAO Shuai?, Abulaiti Wayiti', TA Weigang' & XU Enwei’

(1. School of Educational Science, Xinjiang Normal University, Urmugi 830017, China; 2.
Primary Education College, Ludong University)

Abstract: The rise of Generative Artificial Intelligence (Al) has energized human-computer
collaborative learning. However, there is still debate within the academic community regarding the
effectiveness of collaborative learning facilitated by generative Al. This study utilized a meta-analytical
approach to synthesize 20 domestic and international studies and examined the impact of moderating
variables such as academic discipline, type of knowledge, and duration of intervention on the
effectiveness of human-computer collaborative learning based on generative Al. The results indicate
that, compared to traditional learning methods, human-computer collaborative learning enabled by
generative Al enhances learning outcomes more effectively. The moderation analysis shows that the
collaborative learning performs better in the field of social sciences and in the learning of procedural
knowledge. Longer intervention periods correlate with weaker effects. Group learning, role-setting, and
flipped classrooms have the most pronounced impact on the effectiveness of collaborative learning.
Differences in academic disciplines, types of knowledge, and modes of learning are not significant
among groups. Based on the results, the study suggests that researchers need to strengthen the design of
practical applicability, conduct hearth-group evidence-based learning, enhance role-specific guidance,
and explore deeply integrated learning models, to further advance the theoretical and practical

development of human-computer collaborative learning integrated with generative Al

Key words: Generative Artificial Intelligence; human-computer collaborative learning; learning

effectiveness; meta-analysis
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