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Abstract

This study analyzed 234 classroom videos of elementary school M in central China from an inter-
disciplinary perspective, combining constructivist learning theory, socio-cultural theory and cogni-
tive load theory framework. The teaching behaviors of the language and mathematics classrooms
were automatically annotated and analyzed by the artificial intelligence engine of Zhongqing’s “Smart
Class System”, and the commonalities and differences of the teaching behaviors of the two disciplines
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were revealed by using data mining and deep learning methods. It was found that language and
mathematics classrooms have both commonalities and significant differences in teaching behaviors.
In addition, the type of classroom had a significant impact on students’ engagement and interaction
patterns. Based on the findings, it is recommended that student-student interaction be strength-
ened, direct teacher explanations be reduced, and intelligent teaching tools be promoted in order
to enhance the quality of classroom teaching, facilitate teachers’ professional growth, and promote
innovation in interdisciplinary teaching.
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1. 51§

N BOR S IR SRS FEANT N SIS T B SR IN 3], DR 0 2 A A A
AAPER IR R B R AT AR BITIEE S 5 . RS aE Ty 5 2 A kAT 1.3,
HAMEE R ROR . 2N ST R LR, AR NHERE HEAAT NI
FOOTHIAT TR R, B RR T #U0AT . AET N R BEh ST N A . AT
EPAEREAT NN R, R RN, B, ZEBeis NS4 7 /h2 N TR RER B BT N AL
FAE[1]. BN ZOEHOAR, A BRI AT 9 g b 25 A X BOMAT AT W TE, A
Peft T E SR BEEE BHORII PR e, N T e AH WU N B P M. 2017 48, [H 5Bk
A Cor— AN TR REARIA) 3R 7 HESh 3 REHCA BOR B Sns Hbx, AN TG T RIS Z M
TR SHEMMEGIRE, REW R I IREAT IR AL et Bltn, BIRARGL & K Ea M &
WA, # BT AR -

R SRR T AN LR REAEREAT NN RIS, (BEXN 2R B JEH AR SOMBE A R A
IR GNED WA BN A L . AWFFORAEIA B FEEEAE, 255 @A 3 SO 2 FE . A& SCHEIR AT N
G HAR, IRAHTIRE BN, BOMAT L £ LA R TR S SRR 22 A AR AR R A S R ) 52
Wi o S I RN TR BEROR, A KE R SR, AR BE 5 SRE AT B aibRiE Mgt W 7e/ el
SCMECE R BT NRHIE S 257, JFIR AU SR . 20T 7T B AR TH R E B . s #E 6
BB SR A SRR T

2. MRFZE

ANTERESCFR IR EHAAT N RERE TR O Z N TR S EMME SR . AT R
“EIRRG R—MENLERE. KU, HRMAEREAR T KRG, BERFSRERY
17 EHE . R GAEIRBUE I 70 bk, 300 [ I 1R (g 3 M) RS, RS SR EGRAIEAR A
ENFREAT R gIS[2]. ARG, RGARREEAAT NSRRI S KA W AR T2 A AR,
A TGRS, SEBLSEI PP S R IREAT ORI, BB SR I S B AAT N A A
Bl RN BT EEMEORESAEE, FER T 16 BT NI = A bR A [3]
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BEE, Ex

AHF T T X - RRHELE, S5 K “BIRAS” BORMEL, IERCCERSE AU, @i AT
BRE M TR B S RENIREREAT Y, M SIABAT N FHRRERE PR S IET N,
455 BRI S AT MR IEAS IR, IRAR I IR B R v AT R e A A

21 MRMREHER

AW FRFET R “FIRAS” HIRE T HEFHX M /NFEK) 234 TR SR, HASEHT T HEHT
NBIIMIBRES 8T . S N THIE R, 3715 233 10 A BOREEHRFEA, A 8RN 99.57%. 164 2k
A, BESCREIA 130 4 BEHREIE 103 fr. RSP K 4 Fh, BEEHRALRE (127 4y, 5 54.5%).
SRABIRE QL By, 5 9%). TREALURE(83 1y, 1 35.6%). XIEAIURE(2 f, & 0.9%).

22. ARZEE

AR TR R BT NS, Mk 9 NRR, BT AR AR, JFiE N TR 5%
BRI AT NEER T N Wik, SRS MAE S AR FUTAT O SR, &
My PHAINA B A DU ANGERE . ARAEBONAT O & BRI AT e, IR RAPRI P NI, IRE
B, PRI 1% R DY A

2.3. BRWSE %

AW FER N TR RE 51 2 B ShAmiE AR S MU 2 P A Bt e de i . eI R, RGBS
M HCA AR, I TR R R A, ARAEREE IR B AT N FAED, LI Geit BOMA 2 A 11T 4] 5]
BRENS AU LR AT N, BRI T N Wik, BEMAAES), DUREUTRIRTS . &
M PHEAIA 5. PREAUION 5 E 2 N i A % B s bsiE s R, SR AR & 2 AF I
R, FEEAE ORI B . IRELAT TR B AR AT & A B SR B SR EOR

2.4. BIRSHRAE

RS RIHAAT N EE AR IS, AT ORI BL TR SR T E R A B, RIS
WESCE AR E HEAAT NN AL, Hk, 2 I BUR SR R B TR SO S EAIREAT N IR &,
WEIANE GRS 8, KA IESA AL Mann-Whitney U 556 HLESE SCS B3 2R AT NI 2 5
), RIGRES SRR RN T, SEAFARAEL Z MU HEAAT R L= R

3. MRERE
3.1 INFEREHFITHEEMER T

S FERVE ST 3T, WETCNEIE OB IR E BTN, BARGE R ILAE 1o XX T22 R R 4
AT VEA AT, B AR A MU AT N EAN R 2R BRF 5, IR RIS I AT MR LA S0 OR AN 2
M2 S ARG RV AR R 5] o

FEVR SCRIEC AR S A, WrPRAIEE Sl Bl i 7 LU (32 39.749, %°F 40.502), R~/ F EH@ I 4%
S BT P A S5 SRR o SRTTT, X A 4 (10 A U mT e 2 PR ) 22 A 1) R AR FEAR L
B o R SCHR I A A AR A RSB U TSR RIR, Rk, I R T A A 2 S R R
KB I3 I IR 22 AR AR AR AL T MR R RS, Sz A B EAIRR L=

T3 (6.351) A% 57(4.668) 1 A4 AE HLANARAUK, JUHAEHAIRE P, RRWIAA 2 A A& /E A 5]
Pl H R R SCREE, BOmMN ik E 2 et A B BEAE s, PR AR S1E 55
SRR SO R B rh 22 AR ) 28 F AR B (16 5L 10.910, %% 9.956), RUIZEAELAE R LRSS,

DOI: 10.12677/ces.2025.137544 431 ClE e E= R


https://doi.org/10.12677/ces.2025.137544

(EE 2 A RIS AR ) ) e s n 2 2B AR B A, Rl R AR B = R 8 BB I T OIS L R o O 1R
IR, BOMN B HAR 1128, 8 o id A SR AP 1) T Ay 2 A B 5 PR et 1)

WAk, BOTAR A AE AR (5 5 3.781, %% 5.576) 8 5 A Jn 6 far B HLE BAH G . RIS RERS S Bh 2k
FEALSE RN B ARE E, JUHAERCA R, AR TR AR S I R BUC N E . & AR A

A BT 22 R M, SE BRI N AR AT, 2 A B8 T T AT PR R 1) REAR R P 3R
Table 1. Descriptive statistics of teaching behavior in language and mathematics classrooms
F* 1. BYSHEREHFITHNBARG T

ZF 2T Wit w5 Mg AEAHZ) PR W R mAEEE)
- P 10910 39.749 31465  11.730 6.351 61.734 28.854 3.781 5.632
e FrEX 14467 17.697 24236  7.103 7.046 14150 14748  3.932 9.595
e P 9.956 40502  34.063  10.821 4,668 62.461  26.067 5.576 5.708
e PRz  11.626 17.555 22.869  7.139 5.019 14.883  14.922  6.034 9.695

3.2. INFREBFITRXREKDH

AW FEAHE i B R AR % B () i AR IE S B AR B (] A Gk, Horh Sig f8<0.05 FR & AR,
r>0 FoRIEMR, RZMPHK. Wi SPSS27.0 X AR BT AL, SURIIE 2 s, WEHATH
IR BRI Y. . Wk, 5. 8. N 20 AT S, AR . Sk
A, EAETHERARD, 5. USRI Bk, B AR A RSB AN .

Table 2. Results of spearman’s correlation analysis (n = 234)

52 2. iR/REBEXD LR (n = 234)

o E WM ws  mm o Lo W wm BB
3T 10.49 (13.27) 1
Wik 40.08 (17.60)  0.253™ 1
5 32.61(23.63) —0.715" —0.591" 1
I3 11.33 (7.12) 0.126 -0.095  -0.359™ 1
%g 5.61 (6.28) 0.052 -0.168°  —0.248"  0.601™ 1
W% 62.06 (14.45)  0.163" 0.226"  -0.242"  -0.067 —0.190" 1
WA 27.62(14.86)  -0.104  —0.263"  0.256"  —0.071 0.165°  -0.716™ 1
LG 457 (5.04) -0.154" -0.158"  0.249™  -0.119 -0.031 -0.071 0.005 1
gg 5.67 (9.62) 0.130" 0.190”  -0.290"  0.300” 0.168" -0.077  -0.333" -0.242" 1

2 ARG E RN, W IREAT N AEAE 23 Rk . BUMIKHL S 2 A dr A i 2
EHAK, MEHAREREEEMKE, H5BFMNELEE R, $AENES5TASNE. A4
B, YHZRAGA B B3 AAHC, 1SR R 2 B, BhAh, 24N S A A B Al AR e M i
=i(r=0.601, p < 0.01), XK EA AR REERIZEAT N FOMmlEE AR %t H5m A2 B gl
JMAREF), AT i 2 A R R A
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33. IMNFREHFITAEREE

N HE— P ERIE SCS BeA R HUA AT N 2 [ 22 57 AT FUR AT IE A 73 A ks 36 M Mann-Whitney U 6z
B 1A R HOAAT AT UL RIR AR BRI SCHHUAIREAE 2N HUAAT N B AR R
5, BARgE RN 3.

Table 3. Comparison of differences in instructional behavior in language and mathematics classrooms (Mann-Whitney U
Test)

% 3. B EHEIREEHFIT HNER L (Mann-Whitney U #018)

D He
FUEATH B-HERE U Z i BEN
FRIIME FRAN PRI RN
BT 117.37 15258.5 116.53 12002.5 6646.5 -0.095 0.924
Wi 115.6 15028 118.77 12233 6513 -0.356 0.722
EaE] 112.59 14636.5 122.57 12624.5 6121.5 -1.122 0.262
joR=s 121.02 15733 111.92 11528 6172 -1.024 0.306
A4 HE) 123.99 16119 108.17 11142 5786 -1.779 0.075
YHZ 114.76 14918.5 119.83 123425 6403.5 -0.570 0.568
e 124.73 16215.5 107.24 11045.5 5689.5 -1.968 0.049
R 108.14 14058 128.18 13203 5543 —2.256 0.024
JifiA: B ) 116.68 15168 117.41 12093 6653 -0.082 0.934

B ST AN AT 6 2 15 i (Z = —1.968, p < 0.05), 3X — 7 5 Al A5 15 30 2% o AR AL R Be v
RATR, B EI ISR R . AR SRS 7, XSS SO B T ISR — B
AT BT FEAR A A AR R AR 5 A 55 P AR AT o s 30 U R B L 8 28 B s (R P AR (Z = —2.256, p <
0.05), X—Z5R SE AR RV, BEMM ARG EVIMK. BB T B4 iE, iThE
ARCEEAMENTIGGT, T BY AT BRI B DR, AT B AR S [ R AR R, AR A
AR R JC SR . R ECHAT N2 T Wr ks BE L M. BT S, JHRANAE E)
Jr, ESOMBCEEUN Z BB B2, XRVIRE AR N ENINEAR, SEAEHCAE S AR,
Ui B BOMAE PR AL _EATY IR B 2 ) 25 AN

TR 72 5 T BE X B ROR AN 2 2R 5 ST AR IR P AR AN I o 1 SCUR S ARSI B T 3800 S I 1
RGO, ROCMEWA T, TSR TSI A IR AL R AR A B T2 A R 4
PRIFIIRIEZY, K omi@ iR B 4ERe 7y, EmSETH U s,

34. INFERESERERLE

WRIEZE 4 (R PR, TESCRE T BUMAT N LE B, BAT R AR, SRR & B
M UHRAN T S, ELENEA L . MR GENIE SCBA BT RERR S 1 BB 2 5, T mEES 5.
FLEZ R, B iR E rh AT 9 BRI, (BAT AR By, RWIRE Hah VR R IS 1 iE sh %
AT IRIAAER B EMNZS 5K, A6 80 1 G TR iEE N B a2 S . BB
REFmIahE, JHAES B, DTS 5.
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Table 4. Classroom participation in language and mathematics
F 4 BYSHFRESS5EEBR

FF Rt (AT M L) Ch (17 N HH) iz
A 0.6788 0.1987 0.5780
B 0.6946 0.1885 0.5763
s 0.6585 0.2115 0.5801
BEIEER 0.6357 0.1826 0.6557
B E R 0.6382 0.2147 0.6218
SRR 0.7215 0.1913 0.5401
HEACER 0.6695 0.2098 0.5577

FEAFREL RS, SFELA AR BRI EIT BB 2 5K, X5 RIEAA
FHR e BCER T IR SO B BORAT, B Bea A R BRI R B MBS RE ST, REANE
WAMEEE P2 et Bk, FTKMAONER NG SEHEMBIRRME . Mk, RERFENTES
MU 5 ST BRI S5 B SRRBATHR 2R B & AR S B s, XA AE
WO WAEZIHL, IR REFARINEI ST, $RTF A A PR A BN

35 INFRERBERILR

MRAELE 5 O EE TR, PHR AR A LG (1 5 55.4%, %% 53.4%), EBARX R RENS =R ft
BEEMER, ERRARALS SR NAER. R0 BMS 5N, BeeRE gl
FUA N 10.7%, = FESC 7.7%, RYEE N HGSI AT AR BEML, EaE AN, TTEE
ZHRERIEMSCI . ML, SRR ] IR D, IR RERZ I A AR AR U . R A AR
TERRE RO EEI A, PR T 24 SRR IR B KAt B A R . R SCHIIR S U
179 36.9%, W& T4 1 34.0%, i HITESCUREL WU T 45 G UHR S %51, TR 2 ARk O 4
MBEHy . AR AR S R BRI, 2RI IR T 2 0 3 r) iU ke, 80T mT Lod i 48 R 7t
PEAE S5 KA A AR BCA ML IO B . XS R EREE AR =R o BUIAR, 8308 0, 8508 1.9%, k=
XPTE R A IR oA AR . BONRLE MBS WG] SRR E B S 5

Table 5. Percentage of language and math classroom types
5. BYSHFRELR GLLIEFR

S PR iRt} AR poprpit]
B 72 (55.40%) 10 (7.70%) 48 (36.90%) 0 (0.00%)
S 55 (53.40%) 11 (10.70%) 35 (34.00%) 2 (1.90%)
it 127 (54.50%) 21 (9.00%) 83 (35.60%) 2 (0.90%)

ANFEL PR E BT AR ZE R . RFEH AR 2 MEUT UL, EERFERN B £
REECaR, UREME MR AR E 253 RS RN RERHTT, [RERAEFTEELZNK
POMSCR, M ER R R AT IR E IR BT o FUAAT N 22 5 B 22 AR 1 2 S ROR AR .
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BEE, Ex

BB A UL AR, (ETREF IR EN S 5K G MAAA TR P, EIEEIE KT RE
TR INIRER A s VR TR RENS IR R, (EL MO P R 18 2 305 k0 43k 2R 2 I PR
T BRI . BOTNARYE AR R R R R B AR, DR R AR I 22 TR

4, BEEIW
4.1, tE. FREENEETRES

FEVESCERE R, W] OB AR ST R B0 0 =, (Rt R 2 IR B em . 78 B e rh, R CKE
PR BUNE, RN EA R, eSS E S SR N, RIS A, B
RERNE AT BHA SRR, 0 X 26505, DR S 5RO E4ERTE .

EHCEAERE S, N2 NS S, DUINR AR M B, R D R SR Y
FEAMMME . FUTRTBLSI R & IR M AN A4 S IS, Sl AL BB MBS S . Rl 2 AR
TG, BOMBLSEEE) FHRAEMDE, A ERMEL A RS, WITHRTHRE R MR E R
BN, FESINHHEER, FUNATCUEIE AN B 1 b, S RE AR, fa/ a4t
e W T RIAES, FUNR LUK 8RN 2 A TR, ikl L7 BARAR L, Ra
(] 2 JRABEAT HOA AN EE A, IR ST R 1) AR

RS, AT B H bR, SROLEMTR D SRR o T, IR B 91 Sk R e E 55
B[R BOE A BRI [ PR . BOMAE AL B OGN BNAS, &N AT 51, IR N IR ERCR
JEORHAT, WORIRE IS R AGEAT, (LA IR E S S AR AL

42. EEXE, SISEFRFERERR

T REEHR A, W HOT BRI, Fe R E 2 B SN M B A R SO . IR
FOrES SIAGH R 2107, RIS IHOR AR AL BB RN 2 0 . FUMRL R 45 3%, A0 E W
PRURANSCRE, B4 A B, SETHbATTR A ok e

Blhn, EIESCRE LW, BB A BRI E R, o2 vt st e s, i E
SeiRREEHEAT A R ARERAVNLE . BEJE, FOTHN IO, RER OV SRR, £5
FWRE L, FAGHRIUR, BT DA BB EAES, kAR BRI RE RS DRI, TR
etk BT, JFEREIRE . BTSRRI EARS . P B Bt s =

REEAE TR KAR S5 0 O AT B NP B, SR BUEMT I 51 SRURAIITN bndE, Bt 51 AR B i
AL WORCEAERIR AR, SRR TR, IS BURIL AR S R B MR A G R E P R
KR SRR BN SRR BEE b .

4.3. BEERK. FRANRFEREF SIFR

RFELAAERINFIRE ST MR Fe 2R e, TR ORI SRR PE AN ELE 1, S8 2RO 51 &, [
I BT AR BOA A IR S5 3, DU iR R R R IS 5. XM 7 REW L 2 AR AR R AR fan TR
(5B P S A R SR, (RIS AR AT AR 2 3T %

B, EESCIRE oA AT, W DABIHEOGES: 1) G Ml RIRNIA S, TR
WK 2) BER: EHTAREMR EBS, #7NAEY, SHRERT: 3) BHK: HIErsm T
FEMCF R g f) o UREEIE W] DM 22 SR F R A sl ) 181 Py st sl e 35 B PR 5 S FERU IR B b2y o)
TCAAIIS, ATCABIRAS I INER T, RS AR B AR 51, AR A R AT I R R R Bl
THANFIEEZ A B, e ot e 5 B B EAT S SAAZ T -
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KR AR AR LGRS, it =R AEE, T izs . KMz
BAEENEE, Sl ES S R, JFRER NIk AN, BOMRZE TR . BARH
B, W i BE S R, JERR G eSS

4.4. RAFTHES BT ANBREHFEARATR

BOMRITEE M AE BT, WA & IR RTINS, B e S 2 (1 A 250 3
FE[6]. AEICHLILRR R, FOREAT RIS DT LA 3 A2 R I TR RN M 2 /22 s
VR LA AR . RAELGENTIL, TR B R 1 R R i, 3T
WAL, TTCME TR R TR, B BT RME: T 4N
47 31 3 P

R, G AT T, OTAT DR R S T 228 (A 2B AT R ARG S R B M (U By
BT T W1 2 STHERERIERAR KT, SRR LRSI A AL . 0T T LS 7B AR 42 AR
Wik, WA LERANIE, TS SRR, FOTESIBES, PR EERERE, S
o BB A 252 0 25 VAT 9 B L 5

BOMRHERGR A S BT NIORURIE, 8 TUGEAE MR S RN, KB EA, Jhix
B RAE R s BB RS . SR, BT R R RAF (0 2 BV, I IR
Vi TP S TR G AT RS, SRR RN (0 2 K. BT RIS AR TR
BRI R A BT A6, 270 5 AR S 5 5 4 SIS AT SRR T, 7T 4 S e 2y
S
5. 45

AT RAE TP HX M /NFEFRESC SR, T @3 2 SO AR 67 A BRI 1)
ANTHESE, 256 N TREREA, HWITREBCEATANRES 2% AR, REFE Ly, 28
REHERT ZOAAT NI AR R o i, 1 SCUR L A B R A AR Ry, T AR TR D) B B T i
A . tbAh, AEFERMRE RN AAT A F A S SR 7 HE . T X R,
WA T BA RNE B B AR AL NS, B0 e d S R AR AL T V) S nT AT R 1% . B FLIE R B,
N T REAN R B B ARAE R AT N R RN T 1B, Rt R A 20 i B HEsh BUOE 0T
X g RO B AR i XN 22 E IR BOEAR T 2R AT MR AL TR 52 % . AT, AR AE
E—E R B TFEARMN R TR HX, BFFEs R ae 0% e AR A X I L. A SRAF 78 g™
KEEAVE, WA 58 2R X 22 Re, DA ah MRS . [RIRE,  mldd 2 S50 o b it — DR iR
AT NREAE B N ) ORI R
EEWH

AN E M T E R 2023 4R HORUREI(TH H 4% 5. 2023ZD02. 2023ZD04). Wb A#E T
PP AE R AR AU T H (W H 4 5. 24D067) 3 XUMYE 2= “ DU ” Wi o se e i H “ Al T EE

YA B SR B RE B IR 0B 52k (U H w5 . 2022CNO01). #5 XN 24 Be BT 70 A A sl 1 A (370
H w5 : 5032024001, 5032024002) 1)K BEIERF 5T R «
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