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B BT — Fe B A 5l AR A B TR AR
N T8 RE T N 98 4R 55 4 46 JR) Y S f A i
I = B 4 R A T S ¢ N TR BB 478, LA
AN TR R 20 4, i A T8 e [ =l
K. sofea . RAREE A SRS S, B
T N R RE 7l e A, A SRR T4 7
(Hrdtrpge, 2025) . FEHHE G, N TR REA UYL
SEATB AR T B, i RS E RGPEAR

[ 7& B #912025-11-12 (& H#3]12025-12-29

(20K ) 7, il R UK 8l | e e S5 5 R
PSR M AL RS AL SRR AL T B E A
Ao FEHFTFT, JHE AN TR REH A Ul /5 H 2%
A A HIRE F1 5 AR NI BE ) & e, HLAg J1 1) R
B S5HER.

CAMREN, RS RS, = o
A AER G RS R PSR
() e AR, 78 H1 M 2% ) A8 135388 0y i Jie B0t
e (Dede, 2009) o B AITTANA 38 12545 I 19 60 L 1] 3%
55 RVET RS HL ] 2 P T2 R i 2E L RS S By
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SEHYERE ), TR T Sl DL IR 36 A fie ik
P2 20 S5 AR DR A B2 L K 45 55 AR B 98 5 A
(Woolf, 2010) . FifiFx AHLER ) A 227 o 24, A
T RE IR A — T HL S P 1) % S22 I S AR R
KRR, i i AL ol S PR & B Z [ Y
FIERBE T AT
JRUE N T RE XS $2 T 2 AR A 5 AR AR g

B EL ARSI S, (HAH SRS =2 [T AR 128
Gi—, BRI T AT AR 5 1 FHBIL B4 E A
B, AFEAT A T RER ARG E -5 W &5
RNy A —, AR IRk Z G — S &R . HIK, A
G AR AE S AR E LER R, FERTA
TR REHH AR A A7 A i . fee, KA AT
FEA 5 B AR BB AR RO = T, k= 5 I B
W AL 2 1 B 2T S50 BLEE Y TR B X 3, Mk LA
BT S A TR H AR B8N RO 22 57 9 N FERL L . A
SO 28 G SCHR £33 T ¥, 2% T B iy S
F P 5E BN 54k 2 Al il I HE L, Ji o A 84
T SCUERTZT, R N TR BERS 2 A A 5 AR AR BE
PANIbE AL E S SN Rt 2 SEE (R LIN N PE IS BN
THERHE " MHES L SR AR (R

ERE S T
(mIAL RF R

FBl Ze N T4 RE 20 & R (A A0F 58 550 i 2 in el 34
Kot B, (T HXT A ATEE 1 5 RN 6E J1 52 1
SRR AR G — o BEA oo s, DAFT BE
MSRE. HEUAANG UL FE TG A
TR REROR, FEBR b RB P T 2E 2 i 8 HALN;
e Z AT P &5 K DL I X [8] (Zheng et al., 2023) . R
M, N TR REXT2= > shbl. A FRALRE 54+ & 1 st
7 SR D 4 B 5 ) AF 5T 45 18 A X R R — B
BB 5T 45 H e R AR AT 55 S5 4 5 R SO AL e
P I B A G AR, TR ShPL S s A 3R
B (Chen & Law, 2016) . A WF 5548 78 5 ik
PRI NGRS R 2 G B T, 21 E A
TRFAT AT e A2 BN G, HoAR R ) s 8 SE
Tia] {2 35 th, 2 X175 4 11 5 4k i RO R 7 AR AN
5201 (Holmes et al., 2019) .

R 22 F O AR A AR A B B AN R TR, T S

WFFE BT AL B F Mg A G . Ho—, 7EME
S FUE B AR TR REECE I B A%
5o H TN S ARAEE RO E D ARA— 5 R
U A5 TR A7 A o AS DI A B — O BF 5T
458, W RGELEIRIRTTA R T RE AR A

5 AR AR BE 1 R A4 85N 5, AR A AL
(HESESD e

(D) Htbd S ® b

AW “NTHEE” BB L AL B
RN —R AR — I R RE T R A
HE G HERE G, R 5 585 v 4e 4%
(Russell & Norvig, 2010) & $ii 4 %5 (Luckin et al.,
2016) B ArSHELZE, W5 N TR B4 =25 LABI REHE
FRG, i MEAN TR I EN ‘A
IR, DI s BLSL | A S S R A R
R/ “ULIREATAIEAL” | UK A E LA
&M “BAEHHH”

N1 g A e, INFTRE ) 5 AR D ATRE T4 AR
2 RIRIORUE A (JH 4238, 2015) o HiE ¥ B A
15 B A A S G, R
o w SILE & o E i A IRALBE A MRS M 4
U P4 BT (Heckman & Kautz, 2012) . AHN FY, AS B
FOR 2= A NI RE ) 2 SO AMRTEAR B Torh 3R Bt
RN ORE = SRR VARSI LT 0 A 0 N < IR ) e
(Anderson, 2010), 3= 2405 B a2l R BL L LA PE
S B L RN P S Bk T A g R S B A T
A YE(Wing, 2006) . AEIAHIHE S8 AN H AL ALK
B 753 B (E T a0 BIUR S IR 2 5 i K ) R
I B, FEAE NS R AR A
2:22 H. = J5 1l (Duckworth & Gross, 2014) .

REA o AR LR T K AN TR RE L E I H
BRI SRR, (H A7 5k 2 38 D) BEE T 2 Jo ik
BARNTEBEN AZLBTHNAENE, EwxF A T8
e ARZE N HEI B ZEERAE. HE N R
SRS BAFRRAE, B — B A e DL RE
N TR RMZEEE M, ST 10, RFFRBEBOA
T B R HE S A S R S HE SR,
5350 B RE N T4 R A an il /8 1 24 A I I A RE
WIESEISIN I -pAR S

NN a7 BRI A 1, 22T 1Y S A T4
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HNFE A7 far D0 A P ZE A T faf (Sweller, 2020) . 7E
N TR RESCRER 5 2] IREG b, R 40U 5 5 448 i R 52
FARF 2 B8 B2 2 B0, B 2 Sk
BEWLEMR, A RCEAR T 7 2 B SR A0 17 e 4 BB
SRS A& N 58S BRITTRE B M
PRIREAT 55 ME B, B PR 2 S IR 2 hb T iR A e X, A
TR P ZE A0 07 oy AE R 7R S LA o

AR SE IS, A FE BESHE =R
A0 PR S AR N TE S HLAY 5 R (Deci &
Ryan, 2000) . A T8 BB A G o RV Sz 45t 5 i3 By
1 55 AL T 45 00 JC D A 3, 3 A 2 A 8 A R K
MYEACERAR AR FEAL, S8 A F K A
BRI SR [ 1 7E — e R BE b IR T A R 75 K, TR
HORAT R BB A B AR N RE 12 S B Al S | 3R
BB . Ah o s ST HE SR SRR A R B 3R
HIRE L, APRagqE | #h 2 s EF 1 5 AL Th 3 45 B
& HGE AL 2 5 B & R ) G B ( Durlak et al.,
2011) . HEZH 5PENLA A 8 3 38 R G i
Gy, SR 2 A e UM e e I 70 v 8B4 10 3 4 g
JE AU L AR A R ARRURS: i Ak 2 1 B A 40 5 A
oy 25 [R], i 27 A R AE 2 A 1Al vh 2k o) R1E 5
THEDUR

g5 bR, DR far B 00 HE 48 78 BRI R
RE TRy EAepL, A IR e B St o i e ST AE
SR B AR AR AR e S R AL . =K
HISHH B oAb 5T, Sl i A S BN TR BT
SURE I B4, W ARG MBI TR REEA R 15
I AR T30 4 R 2 i Al

= ARt

(—) Lkt &

& B 55 L) Web of Science. Scopus. PubMed.
ProQuest A1 7 [E %11 W CSSCI 1 1) B 455 2 Ry B g >k
I8, R R Ris AR R, ekl R F
Foh DU 4l D T B, AR ¢ Artificial
Intelligence” “Machine Learning” “ Virtual Reality”
“Educational Robot” “Intelligent Tutor” %§; 2) X} 4
i, A4 “Student” “Learner” “Youth” “Adolescent”
85 3) kI, BRAE N “ Meta-analysis” ; 4) HEBR I,
SR “Detection” “Prediction” “Diagnosis” 45 4fi 4%
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ARETERSE . ORI 5 Z X0, BL “ AT
FRE” RIS “HE ML N SN A, I
BRE “Tuorth” B “ RGELER 7, B H R R
2012 4F 1 H—2025 4F 10 A, F:453) 3CHk 507 7 o

(=) N Ar ke

SCHR I 2 G AT At 1) B 58 2 B2 R
P38 | R A s SR T Mt g, HERR
BUAPELEIR | 5 2534 S AR T M B R G 45385 2)
R R T/, e REm S HE R B4 H
7R RS A, HEBRAE 4 B i s 2= A= F 0 3) 17
A AR KA N T RE . FRE T2 RS B
PUILSL, HE L AN EN TR e AR, HEBR AU
38 AL Bh A ST 4) PR AR B AL A g
F1EAR R J1 0 A IEAG B 5) PT AR A SC .

(=) ikt fe

AW T H G PRISMA 2020 37 T2 7E 47 SC ik
I o SCHR T Fh WG 24 B9 3 losr S8 . — Bk
o 6 SR FH 28 A% 5 3K, 4 B 0 i e a5 | AH
=B R I o TR A =AY B 1)
2 BCHE B R & k1 Sk 507 R (WoS 164 5
Scopus 221 %%, PubMed 77 4 , Google Scholar 15 f ,
CNKI 30 fi# ) ; 2) 3 A SCHRE B4 4 (Zotero) , 51 B
IS T 182 55 3) ok [ e bm At | 47k 2 B 42 5C
HEAT U BE O 2, S BRI 5% B R4 | JE IR A ER AT
AT 5 T8 T B TG R B4 SO Sk (3 98 Fi ) o
B2, ARBFTE LGN A 84 Fs STk M Ar T REAS

(v9) Lk 25 74

AW FEMAE PICOS J5 W ¥4 1 40 & Z A F5 A5 1Y
SER AL GRS A R, X 4 A SR R AT 42 O A B R AIE
P, W5 A BAIE S g e SCHR G 56 — 1R &L R R
AP Ay 0 G SCHR F B 10 85 82, B A 0 ) B Ak i
L EERR S 5E B A SR B DL A
RN N, DAAE S PP Ab T 5 B 5 AR r AR o
FEN TR BE T W ALLE 1, B I8 K8 F AR T8 1K
ANTABET W5 A RIS, BEVAEN ., R
2R, RN TR e Xz N T8 ae 5, I [FH
R AR R FH B 4 BRI 22 B

e PR B L8 b, AR SR 2 AR K R 4
A NHITRE 1 5 AR AR RE F1 P 2R F5 4, A& 6 75
Gt 15T A S MR RS, J5 R F R AL
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RBIER . 27 ) Zh Bl S 25 1% e 71 55 . WF 9T A1 BA ik
P PR 5T 09 5 300 i (Hedges' g), 7E MO
AL BT BB S R

i ok R R SN SE SE B . T 44 AR AR
BV 2 HE 4 4 3% 4 A SCHRE AT 4 SCH 52 5 8080 Sk
N, W58 UG X BSR4 738 AR o REER 3
SCHRAEAE 1) T 1028 78 35 M sl s A — 5[] AL
A5 38 3 [ 9 4 S0 5 SRR RIS A5 O 2 R A L
T 2T AR HEAL B TC 2 T B R (L3R 1) .

g RS

(=A%t it 1 0 m

1. SRy

AR L F, ANFRZEBI N TR R AR 2240
RIS S /NE h A R T TR ATk v A i
FRRE. RS RS, =) i BOR R A i

XN TS “HkiRksh” THMH, BEA Todr
FW], B R R G R 2 2] 45 B RN i KB
1E 0.30—0.40 2 [A] (Ma et al., 2014; Steenbergen-Hu &
Cooper, 2014a) , 2% > 43 B 86 R 19 25 5 20 & 2
0.53(h /R4, 2025), A2 LN T8 g 52 ) K 2
A 2l 8 S5 1 RN B2 0.53(Sun & Zhou, 2024) .
“ULIR ST AR ” R FIRE R & DL By
BN . A IR RN i 2 VK TE 0.40—0.70 X [i]
(Wu et al., 2020) . 3X 15 B 38 &oF = 4 7 55 45 450 A0
2 2 A o PR A B TR S A n A R
FKH
HAEVLE ANFHLES AR I R R, “H
S H AV FORFE w2 ) BUR UL S AR L
A S5 N HRE 1 RN B 4R T TE 0.50—0.80 X [iH]
(Wang et al., 2023), 5% A1) & g Ao+ 5 B4k 55 0 i
. GBS AR, IR NE S ESHE)

R1 XEHEBLERS)

L= Hedges'g | #A% | Xl | L2 HARKR ERYEE 23 2K | WHE(E)

Cai et al., 2022 0.93 992 21 51 BB HAR | AHRES | IBFE I8 | 2% | 2008-2020
Chang et al., 2022 0.49 11627 134 60 BRI AR | BN G | A% | 2012-2021
Chen et al., 2022 0.66 1144 19 19 BB SEE AR | HRES | IBF ¥ | 2% | 2010-2021
Coban et al., 2022 0.38 3179 48 105 WIS EAR | INHBES TR | 2B | 2016-2020
Derakhshan et al., 2024 0.75 2637 27 64 HAEHEEAN NIRRT | EE IO | 2% B | 2010-2021
Di & Zheng, 2022 0.62 3458 36 62 BRI EAR | AR STEM 4 | 2% B | 2010-2020
Garcia-Martinez et al., 2023 0.72 2832 25 25 BB EHEAR | NHRES 2R | 2B | 2010-2020
Garzén et al., 2019 0.64 2557 27 27 BRI EAR | AR TR | 2B | 2012-2018
Garzon & Acevedo, 2019 0.68 4705 64 64 BB EHEAR | NHRES A | 2B | 2010-2018
Hou, 2023 0.58 6057 48 48 HEISNA | EAFRE ZE )G | 2B | 2001-2020

Huai et al., 2024 0.82 643 9 9 BRI AR | JEAEEE S | 22 G K 2016-2023
Hwang, 2023 0.35 1897 21 30 ZATHR A RE STEM 45 I K-12 2000-2022

Lee & Lee, 2022 0.59 522 12 12 HEHEEA INEIRE S | IET IS | 2B | 2004-2019
Lee & Lee, 2024 1.18 2262 17 26 ZNTH e NFTRE WEE IO | &%B | 1993-2022
Lietal., 2023 0.44 3915 35 40 BB EHEAR | NHEES 175 2 A, K-12 2006-2020

Lu et al., 2025 1.11 1256 17 21 AR | NAEE TR | 2B | 2017-2024
Maetal., 2014 0.41 14321 107 107 BRI SRS | WHRES A | 2%B | 1990-2013
Merchant et al., 2014 0.51 3081 13 13 AR | NHEE S ZEG | A%B | 1996-2011
Na & Yun, 2024 0.80 3303 45 141 BB EEAR | dBAEaE S | 1z AE T G K-12 2010-2022
Ouyang & Xu, 2024 0.49 2433 21 30 E SR IREIN NG ZEEA A | 2tEB | 2010-2022
Qiao et al., 2023 0.42 452 8 8 MBS EEAR | e 12 2 2] 4 ik Keg 1990-2021
Sapounidis et al., 2024 0.87 2192 22 53 HEISA | JEAFRE V25 U K-12 2012-2023
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AR R AR SN HRE ) & R, AR R /N e
WIESINE SR b RS E i 6 3L TRy

2. 5y BB

MINHGE S 2R RUE, BUA B 503 3 s A T8
AEfE o & 2T ol S A g o L A L TR A it
FIVEBAEERE 1o ARSI, Jo M R B
REAT S R0, US| 1G58 5L 5 R FUL 5 56 5
B2 B2 g 5 P A OE ) %00 (Hwang, 2023) o
FHECZ N, N TR RER ) e B LA 5 R 2 ) AR
PO, TG A B, N TR RE R 5 R S 4 R
S M AL ) JEL A I R AR e BB ) 45w B A R R
B 250N e ey G — 27l b 4 A 8500 i (Tlgun et
al., 2025; Lu et al.,, 2025) . 7B A4 5 AR RE N
D5 T, Jeor AT R RE R B HLAE AN AL A S R
SRR B S A B A A DL
SN, EURHTT 5 R | B3 ) 45 T S B e Y
RO = Al ik 1.0 UL | (Wang & Xie, 2024; Zhang
& Zhu, 2024) .

WS R SR A B, RS R A
I RALES NN TR g 3 A AR IS 5 2% I X
I5e] 152 B fiff 5 1) 3 41 A R i 5t v S50 (X et all,
2019; Lee & Lee, 2024), i B N T4 g A8 S ¢ &2 %
TS RS R PE D . BRI S, ATk AR
g, N TR RextmprEge a4 5K ) 5%
CURPEIN T2 25 BL ] B S AL m R A, X
22 AR 2 > FHE 1 Z2 30 38 15 BN T 5 iR
At UL — B (Mayer, 2014) .

3. M BE A BT

IS S 4R, N T8 GefE dE A fig
KR HRION 2 B SRR M . R BN, 2
WICA AT & B, NERWI T A RSOV E . K
FUUBR SN 27 Bl 2 2 ) i G 50 1 ] 3K 0.82
(MR 5, 2022) , K2 FULE0 52 202 3 T v 2 AR Bl 43t 1)
RO b 2 e TN A R AR A (R AR, 2019; F
HAE, 2019); HE LA A TAE/DNE A HNIL £5 5
g (R 5245, 2019), UL 3 HE FUER S 7E K-12 2%
BN FH 3800 S 25 v T e R R (IR AR AR, 2024) .
X5 N2 A 2o JB R R R L B 4 A T R
b TR R RRAE R R B

MWFRL 2R R, N TR A RB%, Hry
- 102 -

ARG 5 2 A A i 2R R4S 5 7 AR 3
AR, Ji PRI AT i 2 5 T R 00300 S i o i 300 52 1Y)
P50, MBE LGNS B8R BB,
REAT R TG A 1A, 5o A 2 TR s 1k S L Y
215 (Merchant et al., 2014) .

B 5 58 Xm &, ARTESANTH
REA & H IS R . B e LSt bric =X, % 3)
wig M 1 HE) 1A AT BRCR B (Xu et al.,
2022); MEAU S50 B e s s B e K 110
JE B Q) B4, 2021) . AASKEE, N T8 fE
FARTFAE “Eal R 257, HACR B T 22 BURMIE
FRHE M ST 55 R DT RO AR, O T B 4 Rk
ARG AT

4. 5 AR

AT 5042 1, N TR ReHE A
HIBE 7 PRI & BEEAR I O vk . TG L BER
R S i 5 W 0 X o By e S, iR
2 HE #0030 592 55 1 o IR ik AR ST 2 TR) R B T
H 35 2 5 R T8 SE TR B R B A R
X BRIAPE RN 2E ) | TSk | A R S it M A A
Y5 T 0] 19 2 2] T BR BOR BRI 4 # (Kalemkus &
Kalemkus, 2023) .

FET T 55 00 P A% 7 1, 25098 R R
AT T 1—5 JA], skl N 2O 4R e i
HD AL T8 < i 99 0 5 T sk 1] 5 4K ml g 2 3508 4
RO S DA BT B . MR i WA, A AR
H S A 1) T2 A AR A 1 1 BE TR T N 5E
RO R 5 A S, K ELAT: 55k = ST I, B
AR AT REHE AL A R B2 ANE S sy, B o5 T AR IC A2 %%
I, 5557~ Zhl(Ma et al., 2023) .

BEGLFIAR [ RE 52 ) T RE 2 AR B3 B 77 =X
R ADL S B0 RN o B S B Dy i A R BEZ 1 58, R
Z N [R5 2 2] S A v Ak 5 28 3 1 (5 385 S 5%,
2019); A =N T RE A B ALES A H T/ BE
o A BRI T A Bl T e PR 4R = 5 A A
By, AR T 00 R T A S AT A 4 4%
(Sun & Zhou, 2023) .

T I, o R W S ST 2R S
TV S HRJRAR BN T RE 7 AR DA IR 4 S B L
o 2 HrRFE 2 BN R 208 R ) i
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JHR LIRS S5 Bl A R E e i A S
FABE k2 B TR B 2 2 KF- (Wu et al., 2025) 5 8
REMH 2 R G 5 R HLES A B BB i2 W 5 %16 2
ot Al o Ak o i R 5 2] 5 H KM Y (Wang et al.,
2024a) . FARAME BN Zmms 552 H
PRt 55 19 S48 5 Jist, A RE ) iR E 2Rk
FTHrdn.

5. VE L

MAEFIALE 530 R %00, CARMRER “ A
T RE R A RN A 2 R AR 2
B OERE HA KRS 7 S BE ) 45
Z W IC MR, TEINAN T BB HE LR T, HEH
ST Y, MRS | 1G5 I S DL PR A O
AN 234 0 B A7 Bl T BEAR S 0 f g o )
wn, =4En] AL S5 A0 2 B nT DU i B 2 001
SV G I TR R AE, INTTAEAS 25 5 N FE A
M B ETHE T, A B S S B TAR G B iR
(T E445%, 2023; Lin & Yu, 2023) .

3R AR, N T BE AT R Sk 4K
ZEPE RS . B RERH 2 R G MECE N TR e
T HWEFREE 1, a8 K& UL b a2e A LUK st 2
H: 3R £ 2% (Steenbergen-Hu & Cooper, 2014b) , iX
HHBIL AW DR AHEATERIER T
ROV T B S TeARIT N, B BT IR AE AL A5
TR B R N TR RETE 25 5y B M 2 2] AR T 71
R BFE N TR RS A R g 1 R DA
BMORJTH, AR A Z . BRA MR FEEh R
I, o ]2 N TR BT AR I 2 )
MR RN . 255 RE, N TR Rext 4
TANHITEE 7 B BN AE FH A f, AHLR00 K/ 5 ] R4
PRI FH B AR w8 2 AH G

(Z)ATH fext A bt ) 09 v

L SRS By

LA 2L M AR LR LLES], A TH
REHE AR X 2 A2 S B AL, D, 25 B AV B AR 56 1Y
AR LN ek 2 N (B O 4 B N I S e
2155 4 T 3 Ak o 5 I SRR UL S AT A R
Atk BB S SRR L, S 2z ] ShpL A
AL OV AR AE T A B LA E K P (g20.40—0.80) .
Horr, R LS B R R, FEIE S 2= L B

2 5 h SRl SR U, BRI R S AL S A
(4R8N i 8 I Hp A T B RO, LA 5 TR
G R AL S5 AR SE 5, 528 48R 5 R I J dn) 2
#£ 7 (Chang et al., 2022; Cai et al., 2022; Garzon &
Acevedo, 2019) . &%} K-12 2= 4 Y #F 52 o650 4
7N, 38 5 I S 5 Ay ] Sl AL R $5 K (0.80) , H
X AN [R) 24 B} A % % (Li et al., 2023; Zhang et al.,
2022) .

R 0L B SE H R A 2 2T 25 B ) R ) R A
O A WF 053 (27, K 0030 S 27 2T D40l | 11 4 Jak
2 S RIS HLA o A AR 1) 1E [0 5E W A5, E 3B 43
FF5E o 3 5L R (Y, 2023) . Lo ss i
PEIR, LA I AR K R, T 0] REAEAE IR
7 o BRI (2024) KB, 4 2] 45 B 1Y B AR B35 4%
L AT IK 0.666, B Bt 4E th7E 1—6 Jil; X4 1 fi i <
T 1S T 6 JE B, 8 8500 B 855 . 2R HIE
RN T X P BRI AR R, flhn, JLF i
P42 5 19 5 A 24 2 BE AR B 35 48 T /N4 A 0 B AR AT
55 WL AR ARG S RE A = 4, (A 24 ) hHL R b [W] 25
Htai, 1 BH 2 AHT A 1 0] B8 A0 R AL AR 56 5 1 IR
A, EME UG A R B e 1K 1 2% 5 N TR s AL (1
K%, 2020) .

ok 154 55 0 S 5 R UL S A, R 0L ) IR | A
A XA SN TR R AAE SN T et Ay
U SRR A B BN, o L2 S IR B I T o BT
WG, XSl 2= 20 5 A IR re 5k
INHTRE F1 A LKA B2 30 (0.75), =4
IR BE I R b 2R LR AR 5 518 A% A (Jing et all.,
2025) 5 Nk 8 Bl IR 42 AR I AR e A e B2 T
R IE BhECBE, R ARG R (SR ) 2E IR F 1Y
BHLE D4R, X4 ) LA/ N AR G B B (Zhao et al.,
2024) .

EXE AN TR S AN TR e, 3
A 5T R T R RIS BN . WK BL g
NI Mt o8 2 B, Hob== 21 shpl. A RLaE S
PR ELA T B KA SE RN, e T R ) £
TR F 2 MG BE AT X 7% PR35 i 24 A
R 2L IR, T BR % 14 (Wu & Yu, 2023) .
AN TR BB T BT F o 48 1, HAe A A, AT
SRy RV RS B 4 B 34 5t v A T ) 2 ), FE (B A TR
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TR “ U 87— — BB & WY IE ) B 4 .
JL A AT BB S LIRS B Bl H R WU 2 T A O
S s, 155 AT 55 5 RVE B B 4 5 24 BT %
) FEUR A5 B2, T 2 g 2 A T BT AR 1) AT S
o X5 ARICEHEIS IR 2 BRSO
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2. %o e T L S 5 B ER RN

FEoN R T AN A A E R SR R IR AR BE
TIPS E B R SRR 7, H R S A S e
HEZL I H RN N B A AE R 54T DR 5 45 v B
G, IR RRE Foe 2 AR G A E At &1
RS AN E ). BRI, ZE VLA AFA
TR R X —4E 8 A MR L3, (HACRE1E
B TG B 5455 1y it

TEAT 2317 B2 > J7 T, M FULR S0 G A 3 ok A A
A S EE, s A BRI KU | P A AL
RG> A5 ], X)L AR I AT T R B,
AU B T B A 234 B g ) B A IE 1) 52,
e R A B e SRR E R, A SR
f& i (autism spectrum disorder, ASD) JL & fifi F % S
JtH:BH i (Zhang et al., 2024) . 3% &6 T i o
J 400 #6840 T8 R A7 e A AR 2 A AR P Ml L f
TR T AVE LR, WO AT R AR I A B s
A2 HF)

FEILAE BB 7 T, R 400 S Y S B 0 L AE TR
TR A R e 4 S TR R FET 19 TR
MLXT BE S0 19 7 70 b7 & 81, K FUL B S 227 3 4A  f
PRI AR B AE KO, ELAR LU A% G T T 25
FEAALHE AL REIE AR E, X ERE SRR
T AT B 43 B0 0 (B 4, 2023) o X UL, k4L
IS A e 28 g R — A — R BT 55
K it, mEE R aliE KPR EE

TEAAE S RE S 7T, DL/ NERY B HL
A AN AR DLU/INLAT 55, B AR R 55 () R i e
R, AL E AR R LS NS C BB S
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Ik B A (9 2R O P A K P (Park et al., 2019;
Sapounidis et al., 2025) . T [7] K-12 [ HL#F N H5
W LRk LW, Hlds NIRFEAUAT B T3 Tl 2%
I, 3% K TeIN AT N PR A AT B8 1A B R el
(FBALARAE, 2020) o FETH AL SRR BME A S 5 55
AU S BAL Ge AR M AU B S PR BT AR AL HLRE
A R E A P A TE a2 ), 4 5 AR K-12 B Be Al
FEFP PRI 2T op, DM R U S B T2 AR 7
L F A 5 e e il % 09 B 8 56 R ORI 45,
2021),

S 2 Hlgs AN E N TR Re e A o1
WG EEE RIS X HLEs A 32T
IIT o AT T 5E R B, ALAs AR I AAR AL, I &5
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A s S 2 5 R R AL VR T AR T R AR A
Fi AACHE (Wang & Cheung, 2025) . A T4 gl K
BLAF NAETE 7 5 2] 375 5% v 38 2o 43 i 2 400 i 00 g 0
AR, T AR AR i B R S 2 S
# (Derakhshan et al., 2024; Lee & Lee, 2022) . M ixX
—WE, BB BE VLA AR AR A
TRy SRR AL 2 15 I S R AL “ A B S T
B BRREHR AR XURS: 1) £ 60,47 5 . 8 24 ) 2 [H],,
SRR I AL 5 5 /N AT S5 R 2 1 R
FFE B A H #2068

3. B3 g5 A A 5 BT )

KAV NSRS R E PR,
TR AT (2022) FE T 48 TiSE I 5 i LB BIF 5T 1978 53
Mra& B, 208 Plas A5 R A ) B KPR
TE W 5200 (0.58) , e b X 6 397 552 e 5 7 1 41 i dc B
2, X5 BT SEAE RN AR A 5 e AR (ELAT) 2
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HAn 0515, AR AL RE 3. Th 27 AF 1Y 92 B AR e,
MELARRELIOR 2 A I A AR 4

JE A AR 5 HE AR5 X A 1 T i 42 AR
JHTE Z A8« [n] R S5 —IR R % A2 — St L)
M. 4 (Wang et al., 2024c¢) [ 7T M il 58 %
B, R LR AR b2 2B ) s ) BLAT v 4 IE [ 5
M (0.60), %27 L GBI B . PRIE A B AT
55 WR Sl AL e B TR RE U OR BT I A, AR 2
> PO W52 & 54t 232 ) WA R T2 A 78 i 40U BE
Brh ot A FIREMAIE R,

AR B ) AP B, N TR g
TA] BE A A B R 2 5 R B FRALRE, [A]4% 9 i A
Al AAE . B REERRA LR . B, S 5Pl
NI 2 AR AR A BAS PR R SUHE IR STEM
27BN A 7 T 2R B B (Ouyang & Xu, 2024;
Sapounidis et al., 2024) .

4. 50 R R

N TR fexs 7 R AR F e ) 9 P2 kA HIBE A
b 2 AR, S R W I OB . A
R, XA 025 Br | R FERIEA .
T SR | #eE it 53R ) H RS
EGEAS S S EOR

B, FBRCGER ZEWR R, BRI
JE A IS RN CE HLas AR/t As L LG4 2] Bl
Bl 2% S AR T 0 2 2 R0 BT, 2
A DUPRE T I 55, 380 R 2 B B ) 22 AR B 45 1 R
fig . Ll A R A1 48 52 24 47 e 015 0 (Garzon et al.,
2019) . 2= BL 5T, K 4000 SR B o 0 S TR A
77 i 2 5 R R A5 v R AR AT LAk R A
BB 2 R h ROR W, MITETE 7 27 SRR 43 3
FHEUE, #7 B = FLEAT 55 B, MELL S0 R IEROR
3 (Zhao et al., 2020; Yu & Xu, 2022) ,
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(Chen et al., 2022) . XKW, P JE AR A5 A9 5%
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FEAAILAL | W R HLES N . 2R LA A A BRI XK 4
AR E W R 1—2 A)ER S B &I,
PR SARE YT I A R RE 2 10 A DL, SOV AR 23
TR RN 2 (PSR, 2019) . Bk, A T4 68
WA DAL B A SRR R, IR S R
JC HARFIPEH & HEE 1A 38

S0, #R RS SRR . 2R RO
N T Be TR A DA 02 T (%) 250 5 B AR 8 i
5 aaems . e, Wi B SRR Ak 2 gk
SEEEA R TR SL. R THAERE T 501 ), R
afi iy 42 =X sl s U2 H BRI R 8 1 %8 (Hou
etal., 2023) . M5 ILSL AT IE B, IMELE 55 BB
KX SHLA AL HEAE T, (B PR 2% 2 2 U4 > (i
WA 43 TR n] 8 B 55 2% 2 /K 5% (Na &
Yun, 2024) . Az i T4 68 -5 00 R HL4 A\ 75 i i
WA PO AT 55 4540 . B2 IRl AR R i R BEK, A g | =
SN RO B AR AR B RA AR
(Wu, 2024) ,

FH, A EESHE AT . AN TEBEXE
TN HITRE J7 1) 52 W) 26 AN [ 2 2 38 BE AR v IF A X A5
X P R A LB | 2 o] RIME S A R A S 2 0
S9FBERNT S, IS B B2 R MAEL A
PEALRH 1B G L g . PR n] 38 B I A o
22 2070 T TR R R B B 55 2 ) (51 AR AT 4%,
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AR G FIE R 17y B (Wu et al., 2024) . T
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The Impact of Artificial Intelligence on Cognitive and
Non-cognitive Abilities: A Systematic Literature Review
of 84 Empirical Studies from 2010 to 2025

MA Yixian'?, DIAO Long"? & WANG Weihao®

(1. Guangxi Normal University, Guilin 541006, China; 2. Guangxi Higher Education
Development Research Center, Guilin 541004, China; 3. East China Normal University,
Shanghai 200062, China )

Abstract: The impact of aArtificial intelligence (AI) on impacts the development of cognitive and

non-cognitive abilities, which has increasingly become a pivotal topic in educational research.

Grounded in Cognitive Load Theory, Self-Determination Theory, and the Social and Emotional

Learning framework, this study systematically reviews 84 empirical studies concerning the influence of

Al on students' cognitive and non-cognitive abilities. By comparing the differences in effects across

various Al types, ability dimensions, and contextual conditions, this research reveals the landscape and

underlying mechanisms of Al interventions in student learning. The findings indicate that Al generally

has aexerts a generally positive effect on cognitive abilities, including such as academic achievement,

higher-order thinking, and computational thinking. Furthermore, it demonstrates a moderate

promotional effect on non-cognitive abilities, including learning motivation, creativity, and social-
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emotional skills. However, the effect sizes vary significantly across different educational stages,
disciplines, and technological modalities. To enhance Al'sthe role of Al in fostering cognitive and non-
cognitive abilities, the study concludes with suggestions for improvements are suggested at the
pedagogical, teacher, and institutional levels.

Key words: artificial intelligence; cognitive abilities; non-cognitive abilities; systematic literature

review

(4% 97 5)
Self-Enlightenment: A Qualitative Study Exploring
the Intrinsic Influencing Mechanisms in Shared Meaning
Creation between Learners and GenAl

JIANG Jiadong' & GUO Junijie?

(1. School of Education, Beijing Normal University, Beijing 100875, China; 2. School of
Education Science, Harbin Normal University, Harbin 150000, China)

Abstract: With the rapid popularization of generative artificial intelligence in the field of
education, the relationship between learners and intelligent agents is shifting from instrumental use to
co-creation of meaning. However, existing research mostly focuses on the external effects and learning
performance of generative artificial intelligence, with less attention paid to the intrinsic psychological
impacts on learners and the achievement of self-meaning in human-machine interaction. This study
employs grounded theory to conduct in-depth interviews with 24 higher education learners with
practical experience in learning and using generative artificial intelligence to gain a deeper
understanding of learners' self-awareness and internal construction. The research findings reveal that
learners undergo a psychological integration process, from cognitive triggers in the processing stage to
personal construction and self-narrative, ultimately achieving symbiotic development of shared meaning
in human-machine interaction. The study uncovers the intrinsic psychological impact mechanism and
dynamic evolution logic of human-machine interaction, providing theoretical insights with educational

significance for understanding the deep structure of human-machine collaborative learning.

Key words: Generative Artificial Intelligence (GenAl); qualitative research; shared meaning

creation; human-machine collaboration; grounded theory
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