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PE(41.0%) B YEA B om 52 e, S e BV R TIE 5
AL HIW R L, HEZ T HEERRER
DL 1 R e FH AR 559, D PR T BB E T4 N T
BRE SR A R A (AT TR AE R R E R
RIS, WAET A A Pk R AT 45 R A AL

6. NAILEVEXT =1 B L4 & J 1 52 1

F T i i 2o AR O AT B 5 kA B,
ARFRAALE X AR RAT (LR 8) . 8
ok 5 A BB T 45 28 B Sk % AR 1Y LA
AEXT #5228 3% [n) i R (50.0% ) FlZR & P
TYE(36.3%) MR EAE L A2, R T B0 5
N TRy T HME A 1) Sk AU 5 A BA
e ] £ P (45.0% ) 5 A1) 1 M 4k (16.3%) K R
A7 R B0 IR (B . — 20— B AR S 1A i T
R i 58 H (41.8%) , X Al BB 25 F A T4 Al Bh
PEMM P ALY B2 0% S FE, REAE A R 2 A A ()
Wr S5 E AT RE S o — 20— WURE X A R A Y K

RT IHBELARERAMNFESMBLELMAHZT X L

_ 1 B2-1 B2-2 B2-3 B2-4 B2-5
ZRHEE ZRHEE e - - - -
R& HFIHE (%) i5) R AR R (%) T (%) Bl (%) HAM(%)
\ 1 16.9 44.6 30.8 13.8 30.8
P 10) 55 5 )
0 83.1 55.4 69.2 86.2 69.2
% 1 229 495 44.8 10.5 41.0
- WIE S #3k L F
04 7Y 0 77.1 50.5 55.2 89.5 59.0
L 1 11.1 31.1 222 8.9 20.0
FRRRS
0 88.9 68.9 77.8 91.1 80.0
‘ " 1 29.3 57.3 453 18.7 413
TP & 5 il AR
0 85.6 61.1 68.9 88.9 64.4
SR ‘ 1 32.0 40.0 8.0 8.0 36.0
- Bt /b 5 1T T 4
Y 0 68.0 60.0 92.0 92.0 64.0
R ST 1 31.3 53.3 44.0 18.7 413
fil P75 0 68.7 46.7 56.0 81.3 58.7

E L AFTH w0 R TARY W,
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x8 ANEEXBENFZELETMBHESMHUET X &L
— ke #m B2-1 B2-2 B2-3 B2-4 B2-5
- R HHIHE (%) i8] S R (%) TEAE (%) B (%) LA M (%)
_— 1 30.0 26.7 233 33 36.7
—#H—W
0 70.0 73.3 76.7 96.7 63.3
o 1 14.5 29.1 41.8 5.5 273
—H—
0 85.5 70.9 58.2 94.5 72.7
B 1 8.8 45.0 25.0 16.3 25.0
- 0 91.3 55.0 75.0 83.8 75.0
—— 1 25.0 50.0 28.8 25.0 36.3
- ’ 0 75.0 50.0 71.3 75.0 63.8

E: I RTH A, 0RTRY @,

A AR 4(30.0%) , %A N T8 REAE 0 0
BHGI0RH, AR AN A BR, 2
HOGH B RV TIRE RUE

(Z)ERXAIFRHEF IFTHH B LR
JE 0 %5 v/

R G A N T R 205 SR X 22 A i By
S JRE 0 R W, AR B9 3 o A E AT i A AL &
AS YR b 5 i B Y R A AR S M ORI 1Y S
Feor=Co Rl OR 45 T R 28 0 A X 57 1 ke A
PLEVERE K (A6) 1E Jy 25 G M AS F % 43 B ik i T4,
AR AMG I A ST BT 2R, i R 4 2 2 T4k
eAGVERE T PN RE 23y o3 S PN - PSS E R
HH B AS ) 280 S 4 O O s B S A e %) i <7 T
AT

B IR AH A BT 45 S, B 4028 5 v B S
YEIR BN Ge it S 2 IE ARG, AL 4G N 2 A K
(r=0.186, p=0.001) . 7 #& $ X = XF 3 (=0.186,
p=0.001) . 5 1E2= > 3L HF(=0.137, p=0.018) . 3¢ H.
5381 (7=0.176, p=0.002) | JT & 5 i % (7=0.275,
p<<0.001) . Fedla o4 55 B 4E(=0.156, p=0.007) .
Horp, IF & 5 fi SRR 9 A 06 R AR i, %R
SCRE DT T ) 55 A v W SRV e = A DGR, O
e 7] R AR | A G AR R 2 2R AT 55 il e b R HE AR
HEER . AEMIERL b, BT RE LR 54
BCECN TR RE N FHHEZE, B0 A1-AS 4E 21
AR B B AR NN, R A [T IR LA 56 4 o)
b AR B SR A5 2 s SRR SO s R 4 R R
A TR H

AR 32 2 o0 M mNE 438 5 ik, B 40
YA AR 1 RO [A) 4 B B 20 SRR R R SR L
X e B SR R SRR BN . BVACK R, A Y
JIE G SRR A B I B A N, AR R T i L 4 K
(R B I FF AR T (LR 9) o LAY 1 A4l A5
SRS AR G A AR e, BT RS B 3 (F=1.186,
p=0.315), B RBAR (R=0.012), $&/8 N 2278
XoF e o S R AR RRAE AT B . A AL 2R
i E, BOAL 2 3K 3 g 2K F (F=3.063, p=0.010) , R’
FET+Z 0.050, AR=0.038(AF=5.821, p=0.003), V)i
WA 5 1% B2 A B8 F 3R AT I 35 4 o B A e
J1o A A2 2578 &5, SR 3470 i 35 (F=3.188,
p=0.001), R>=0.090, AR>=0.041(AF=3.227, p=0.013),
R St — AR . A A4 B R )R, iR 4AR=
0.013, {H 3 i A 3k 1 2 K F- (AF=2.060, p=0.129) .
RN AS EEE RS R, BIRY S LA R R
Th(F=3.388, p< 0.001) , R*{ii ik 0.143, AR*=0.040
(AF=4.413, p=0.005), fit B J1 e . 3% .

FEAR BT, BRL S WoR (W3R 10): 150k
XF v B S R R 5L T bR 3 Y ) TN AR
(p=—0.184, p=0.050) , & B ik F A6 A= e =0 N T3
AE 2 B B, 2 A Tl RE DR R A 43 50N e e U,
FASFF IR B e T T & 5 08 AR
B 25 1F 18 T AR FH (5=0.143, p=0.036), 15 B 4= st
N TR BE SRR A 4 52 2 I BB R OC R L ALK
AIULEE, ATHRAE | TR AR, A BT O B A AR
TEOCFR | R [ BUEE AL S AR . P S5k . thAh,
DA A A% R O I L AL it kb 2 2
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x99 HESTLLEBRARBBEER
A R? A R? F p AR? AF Ap
(x| 0.012 0.002 1.186 0315 0.012 1.186 0.315
A 2 0.050 0.033 3.063 0.010 0.038 5.821 0.003
i 3 0.090 0.062 3.188 0.001 0.041 3.227 0.013
AL 4 0.103 0.069 3.002 0.001 0.013 2.060 0.129
iR 5 0.143 0.101 3.388 <0.001 0.040 4413 0.005

EBEA L HER R ETHRA FHELG AR 2 A | EF A AL AS AR AL2 SRR A 3 AR 2 B F R A2-1 kR Xt iE L A2-3 iE
5B A5 EME HERN T T A2-6 R T XL B R AABAIE IR AL FIFASN AL R B A S AR 4% F R AS4F

K54 MBEAR AS-5S HAES AT E R AS-6 MM L R RT R,

10 RELBRIEBS)EPARY

s =

T=E b SE B t p
T3 0.003 0.141 0.001 0.018 0.985
2 0.007 0.031 0.014 0.235 0.815
ARG -0.01 0.057 -0.010 -0.173 0.863
Al-1 WA 0.040 0.191 0.016 0.209 0.834
Al1-2 A -0.606 0.308 —0.184 -1.968 0.050
A2-1 FRAR LR 2% i 0.350 0.355 0.069 0.986 0.325
A2-3 15 5 IR i —0.246 0.262 —0.058 -0.939 0.349
A2-5 Y5 R AL A ) 0.166 0.258 0.052 0.64 0.522
A2-6 G AEY 2T 3 0.119 0.217 0.040 0.55 0.583
Ad-1 217 R 50 -0.178 0.202 —0.065 —0.882 0.378
A4-3 ZZH 5 Hr 0.161 0.191 0.063 0.844 0.399
A5-4 Kk 5 08 AT 0.422 0.200 0.143 2.108 0.036
AS5-5 Bl oy A S R G 0.286 0.175 0.109 1.631 0.104
AS-6 HHE R R SR T R -0.293 0.235 —0.082 -1.249 0.213

VRS ) SEHE L ST BBE o B TR 4
3 NN ES VO EF SENIE 7 e S QTR ) & o

W i it AT

N

(—) &5 it

SARE, N TR RERE A8 fle 7~ AE i B
EHE ) S g, A8 e SRR~ B I i) 5 S8
I TR o BRI i A, A2 U TR e
TR Al PR e A1 1 2% 2 i P SR AR 9 R e, LA T Ir) 8
PEANVEAG BE T o 3, X JR AL 4 R0 A A B P S
Y 1 S A R 78 10 P 48 B2 D T, SR R
Ji SR TE . WKRE 227 7 1 0 s B 8L 4k T 1 e ik
PEHIARXT I . A BRI, A2l T4 fitid
WA A B 2R IR B S, A
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Eb 5 VAT HR O g [ 50 i e P X, DT 8 P [ i
PBE 17 (Doshi, 2024) , {5 %61 & P 2 4k A 42 21
AR, X—ERE LS55 BE5ER
DA BE S s 9 2 A B e I, T B R A 27 2R 1Y) %
Mg 50 MR A (R EIFS, 2024) . AR5
(2026) i i< E LB 98 & B, AR RN T RE T LA
SRR T2 AR 1 IR R A UL RE ) SRR R, X
AT T[] R0 124 ) o B0 — 505 1T 5% % B )
PRI GESE TH A I &, T RE R TR 2R RN T Bk
AR R BOE 7 BRR . rEile 517
il EZ5 Y SE B B, s Ak T 2 A s BT SO
W, MR, TREE SIS B, 224
ChatGPT 1& 1T 5% 55 4z 45 J& Ik 1) 1 S8 4 oK UL B f 2
Tt R T2 TR — @ R AT UEE ik |
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25 20 25 R A S OGN NG B, HI S8 T 2R
i 2 JELRE 71 (Kim et al., 2024) . H T 0L, A =
N TR REXT = b B 4E & e R E R, SHOE S A
IE A A B R BEIA AU T BRI G

BBy ) B T RS AR A B R S
ORI, TR BRI S8 ) A | IR TIER IR
RERIIF e 5 07 S48 e AT 55 19 SRR, 04 BY
TolRGA I SHCAIMEE, MHILZ T, #
PR BFEIEA L 22 A BB M ABLA VRN S B
BYE K e R e BOR A M . CABERIESE T
Bl ) BB 2E 7 vk B N A (B G0 9B R 3 AR
(Sharma et al., 2024 ) 7£ 76T 1 H. 8% 2T b 55 h & 3,
gl BIHLER N SR B 55 Bl R Re 5| R R
SEVEXT I, i AR TR S AR 55 HI L AR R
I8 TE S ERERAE A LA A7 T, AH OGS S A B
TS5 e — 30 A U T8 Rl i A BARERAEAT 55
FiIn) R e A, A B T AR R S B P N R S
AL B4, B % 4T 2 45 (Riantoni et al., 2025) & .,
ChatGPT 1] ffj Bly 2 A= 561 [n) BT | e B I £ 25 21, RE
W E T 2E AR B LR AR R 7, £ o 5 B B AR 1 3
AT . AR JE /R %8 (Nathaniel et al., 2025) & B,
Sl R ] T AR S A0 5 | P SCRE, 7EXT
i P2 12 B 1 B 5 v B AR T T AR R R . X
Ul B THT ) BCSE AT 55 | PR AL AR S 40 Y S e 4R A A
SRR HE v B A R R A

EYER S TE NS SN S S ES
Ap i, KRR R RR SRR T o IF S Ml AR AR
B A BT AR B DE T U . AR R L e AR
a5, T AR 2 B AN, B s B RCE
JE AR BN T4 8 I H 7T g I 55 27 A TR 4k R TR
T AN TR RE SRR I & 5 il FH A A T
DL | G2 R O 42 In) R A ol BE AR AR | 38 A G
. A EEHESE, JRAE A L. R S ik
TR AS 510G & | fRRE R ML . PO & R4 2R . X
A BT 2 A PR S5 A . B A R, I A ) A ke
LRGSO 5 o S AR Y R R (B8 — LA, 2025)
AHIEMFFE R B, A U T B AR 4L S A
R TH G G 4R R R B HE T R BT, BB SR
A R gl 1 RN 385 TE AR, F 1T ik e 52 2% 0] A ( Borge
etal., 2024) .

IR, WRAT BIF 5 A 2 W A7 58 1) 5 mT REAHT R 17 16
ROV FFANRHYT S (Tsinakos et al., 2025) & 3, K A
TR g ) B TR AR AU S PRI 4R T )
Z: 5 ML, (B nT RERE A | 8 R BOR
M, T H S AP R A . AR A s B E A
B, R RALSE R E, A A A PR TE BT
] RE B R A P, #0 HE RDREOG AR L IR AK
A S EE A B e T, UL, AR N T g
F AR B AR Ay, TR SO T A B IR
B 7 3, B AT BRI R S A, S e TS
SVEU L PR A BRI £ B A AT A R
(Deng et al., 2026) . H I, 1501 T 2 MNERE &
TRI 1o S ) R BT 58007 58 AR A AT 8, AT
REFCIE B 7 e B R )

AWFFEAAFAELL T R R — AR XA R,
HEZRIF TSRtk iR EL, ol fefe— & fe
R A IE B M TR AR BT T
JZZ2 IR AN [N 2 B, (R HE ] 52 2% 56 28 G R AT 2]
SRS . SRS AT YR AL, A AL
DREIEEL, 456 288 5 RTERORDT SR &
O3B SR FH 25 0 75 R A ) B 22 JR AR MRS L A5 O vk
fa7m A N TR RE SO B o A m P S e R Y
PLH 5 A

(=) B+

L AU DL B B AE K g ), EE A
AN T RE PR 5 D e 2 2

i SCR M, AR B35 ST AF DU R BON %
OB N TR RE S 5 2, X274 v I S A Jg v e
PEVE TR A BR; 52 BB BT 6 45 fe P A5 TR
JEE i AN R A 19 S5 07 2K, xS 4 HA AR
SE ISR o 3 e W] A i N T2 RE I RE DR & 2
AR A% o B B AS A T 2 T A5 B 0 BB 3 g B 14 R
WL, TAE T 27 A2 2 A N sh 48 (i R b |
ERAE R RESZ IR . I, UM R BRI N AR
AN TR BN “NEEMTH” ¥4 “ B4
FERIFAL7 R AT AR mh 58 | [l | 7 56
T SR Y S5 OC B R AE PR Y s B A AR N
T RE R BE i 5 o 301, WRH SE B s
(Engagement-Exploration-Explanation-Elaboration-
Evaluation) $& 722 /E QIR A . DMEIRTERE 1 55
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(R RS, 2025) . HFEHARIERAE “ilk Al
A AN BTN ALY NG, FEE
T/ERER B AR TR SN I AT A B T R
sl A Je [ i A5 H N T e 1T B T3 i ek
B S A A, R o3 AR DR U R BHL A SR A
w1k

2 AR E G| WA R PRI B, A “AR
g AldeE” IREh LA

AR EE R o, S R AR AR R A S e X e i
Y (AR E RO LR T 0 K A R S8, Ju AR )
Mg, GAMS SR MR E N &
B LA & A IR IR TR 51 S, MO~ AR 7E
B, BT S G Dy A HERE L B0 S ok
NI . ST, AR RN T3 BB W 24
FHRE LA IR SR R s VAT 55 22 51, RS 5i B
L TR 1) 19 2% 20 16 8l RV, 2025)
FOM AT AR A 2B RE 0, 51 522 A L B8 LS [ ST R
RERIR 3 . O RS R AE, AN TR g
TEH AR BE SRR A 60, S B BCHE A 2, $R it
ZA AR BN R] 7 R85 45, (R se B 4k
AT AR YOR 5 % o B, ERFER T, AR
N T R nT i Bh Ak P S 56 B0d | A= A mT R Ak
2, AT AT 5 8RR TR A
F5E .

3 R AE B ARFEAE SR ML, FTHE < If—
AL DI IR) R X T R A

Mt s 3= AT, 22 A R — Pt
SMINENE Bl = B AR A A T UL AT R L P
YRR SHREEEXHE T o ARBFICUESE, B 85 m A
27 R TR AR I R o SR R T AR R A
A= N T R (i A Ch IR B S 25 1 40 e 4
BE TR B S A, HECERAESE “I—HA " H
Sy A CIi—A—HL" PR = onac B (e
TR, 2023) o FOM N A iR Mz i H =2z
H S I ML BRIt &, A4 [l 48 24 1)
R R 5 B2 0G5 UMERSE . XA P R) B3 Bk
HNTE R 2 2] 7 X OEE N R B2 ) 3%
A i P U A ) (R R, 2023) . 5 K [RIAY,
A= N T RE SRR Y 2% > Rl B A e 8 A Bk
SRR B BB, XA A SRR L IR IR
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AR I 55 AR O 22 EA TR 2 A AT, e ek ) S
YT A R o] R BT IR S o i
R S, 20T BE 5 MR X 2 ) AT N I R 2 AR,
S 2% 2 A BN IR A, ST RS 1 1Y) 2B T
Gl A EMER RS A S ERTEA, HEsh
B AE Y R Go bk & e (S IUAEE, 2022) .

4. ARV - K VR BV 1R 2R, A R 1
UE i S BIE A ] Ak 5 kB

B G PR AR B RIS H AR E &, #Um
AL B A BN T e IR PR R, I L 2
TUE I B G BE, S B0 B — &8 ) 22 ) o
P U5 Zu i BRI 5 A8 (B 218 58, 2022; K
F4E,2025) o AN TR RENT TE A L PEAY .
IR DAL K 2 ou R R h B HEVE R, SCRREAE
PR | AN T 5 AR O A SR AT
ShrF A SEAE RIS | A A Y T B, T B A AT
PR Y 1 BRI PPAR 43 B 0] 5 | 5 2% A [l B A R
5 IR IS RE, KB JTINAN S HE ) A Z R4
B B0 5% 5 RO, T SR A DL T =
IR SRR, T 2003 GA TP R B 1 1 S A
A F5 55 0L 3% 1) R A i i) ol R M TE AR, K Bt A
L FR AL R v AL F AR, R v T 22 A R N 4k
NS5 & R sh A 2 .

5. s PR s B AR B AK R A A, AR A SR 4k 8
H HbRE B ML A VR

U 7 I A A N TR RE AR TR B B BE
PR 7, KM AN R 2t g 5 5 R & B xR,
B2l B LA AEREK . AL I R A R JZ HL T A
T bR S A B AN SIS R A S R, BOR
AR A AT 55 594y T, R N2 AL “ A2
S N N TR RN € DB = ve 1201
Z B A o Az O T8 B R TR 3 il A 00 32
T RN AT 55, iR 3P A AR R AR K Y
MR I & O FE G4, 2026) o 2R & 45 M (551
S B S #eE gy muaE i SR, & s
FRAp R X N TR RE AR BN 25 I AL FT M 2 B 5 0 T
AE 1o ASHIEIE KB, M B A] 5 40 T 00 38 B B2
AR, 7 £ 2 ) A e 5 ) e kL A4 i
(R B 52 s MU RS 55 5 B 1 — 20— . — 2K
— R, S A TR R A VAN 5 I SR RE T .
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Pk, UM ARYE 207 B AR5 R F AT, 23
BERE R A AN A 1R R 2R RS 5 A)iE
s, Al s A AN HLBh 25 PR 5 M0 K At 1 1
AR A BRI 8 AR N T RE ARG S 5 D RE,
I AR, AARTHAARS K
S HEAT RS T R A (LR S S S A BEAGE I, A
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Can Generative Al Foster Higher-Order Thinking in Students?
Based on the Analysis of 60 Classroom Recordings

SHI Lan’, YU Xuanran', CHEN Shiyu? & LI Si'

(1. School of Education (Shanwei), South China Normal University, Shanwei 516600, China;
2. School of Materials and New Energy, South China Normal University, Shanwei 516600, China)

Abstract: One of the central goals of the deep integration of generative artificial intelligence
(GenAl) into education is to cultivate students’ thinking quality. This study selected 60 video-recorded
lessons from elementary classrooms enhanced by generative artificial intelligence for segmented video
analysis, to examine the impact of GenAl on students’ higher-order thinking by observing their
cognitive performance during instruction. The findings reveal that GenAl can foster students’ higher-
order thinking, with gains primarily observed in problem-solving and evaluation, whereas improvements
in critical and creative thinking remain comparatively limited. GenAl demonstrates relatively
pronounced effects on teaching methods and support for thinking development and inquiry. At the sub-
dimension level, the interaction-oriented teaching method and the practical operation type of thinking
support prove more effective in promoting higher-order thinking, while teaching resource support,
teaching evaluation, learning process analysis, and human-Al collaboration show uneven effects in
promoting higher-order thinking. The development and use of models have a stable positive effect on
higher-order thinking, whereas scenario creation has a negative effect once other variables are
controlled. Accordingly, this study proposes several recommendations to facilitate the effective
classroom implementation of GenAl, including reorienting value frameworks, designing higher-order
learning tasks, fostering interactive classroom environments, establishing in-depth evaluation

mechanisms, and optimizing human—AlI collaboration.

Key words: generative artificial intelligence; higher-order thinking; video analysis of teaching;

man-Al collaboration
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