Advances in Education #{H#t/%, 2025, 15(5), 1482-1486 Hans X
Published Online May 2025 in Hans. https://www.hanspub.org/journal/ae
https://doi.org/10.12677/ae.2025.155928

ETHSF IV P FREELISE

R, # ¥, £ R

WK AT S B B, PO hipE
2R R, B
S RHERHAN A SR gt SRR A, R

Woks H . 20254F4 250 FAHER: 202545230 &4 H: 20254F5H30H

R

FEEHER TR DRI IERERE, FFELEPFENSEAREIRR KSR . AHERT,
ARz B B E RERRRENE, UHESHERENFEREER, CRAEE FBAH
RRIBL MR . ASCRENPEERFEELED, SIHH 5 AZET AREE RETHSHERLE %S
AR, EEHTELEE R ERAESEENRE, BEA—RHE LEERMMRAL. Bt
REBHLE, Bh/TREHZLI “REART . WG FIXUE H .

XK ia
g, WEELLE, 8%, A%EH

Diagnosis of Junior High School Math
Homework Based on Machine Learning

Jiayuan Liang?, Di Gong?, Rong Jiang3*

1School of Economics and Management, Tibet University, Lhasa Tibet
2Shanghai Shangwen Middle School, Shanghai
3School of Statistics and Data Science, Shanghai University of International Business and Economics, Shanghai

Received: Apr. 25%, 2025; accepted: May 23", 2025; published: May 30", 2025

Abstract

With the acceleration of the digital transformation of education, the scale of data generated in the
process of education shows an explosive growth trend. In this context, how to efficiently tap and
apply the deep value of educational big data to promote the continuous optimization and innovation
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of teaching quality has become a core proposition that needs to be solved in the education sector.
This paper focuses on junior high school math homework data resources, innovatively introduces
machine learning technology based on mode regression statistical diagnosis framework, and deeply
analyzes abnormal patterns and potential rules in the homework data, aiming to provide a refined
and intelligent teaching feedback mechanism for front-line educators, and help classroom teaching
achieve the dual goals of “reducing quantity without reducing quality, increasing efficiency without
increasing negative”.
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1. 5|

T A RXT A TAEAE B RNE EE,  WIRAAR HHE BOE B R, E E R T MR A
B 5 ) 2 5 Bk 4 5 2 5] ROK [ A ARG =50, R ER M — Db BB 5 B W . BB e e
NE B R UBFHEARNZ O BB RS, HNRACESARALSR T ZH 5RHER% . %
TR Z AR, RAEIEHR: AE TR BEE SRR OSRI BLGER T, 2022 [1]).

BEE R ARERT Y, HEE B ERZNEBBEA AN G NEAR” WA, FOmEEFE
WAL A&, RIWABUNFE SRR B, DERBATNE G, B UL EBIAE . AR
ISt AR, I DA IRIPAS 565 ) O AT, BE BCE IR T, AR R AR T M DUIE R
RBE TR, BRI BN BEEAZ %030 S BT RE A 5K 5T, 2022 [2]). 5KNN AN & 58 (2024) [315: T
Kl IR BN 3 s A 2 SRS 5 S B B OGN 3875(2024) [41i2 ] TPACK BEIgAE LA A6 4]
Her PR A, I8 B T SE RS HERE 2 KIS (2025) [S]RGAE AR BT BRI A BLIR,
P TR A BN A . EARILEAR SRS, 1R B T IR A AR AE I 1) R AR O e
.

AT, BEEEMEARCT ZBE R ERE G B, HEsh 3 R sh #F PO R g . (B
AR E R BRI E B B TFARBEA IR, o FB—, ML IS Mg R R &,
HERZE B SRR A . ORI, BF IR S B SE R AP AR R T, M AE 2 4
REAARE, BRZ RS T, ST, BT INgeW S E L s wm o, ik
iR b3 A AR T R . B M PR AT A 2 g TR, S U B s B A B 5 SRR AR TR
GuitE S, WHEREREE, HP Cook ¥EE/ENZOEWIG TR 2] iz B H (1 REE, 2009 [6]).
Zhao %5 (2019) [717E = 4E i 1 5t NI AL 2 5600 sk I 7 V5 o PRSI S 2228 (2024) [8]0)HF] FHAH G RERZR 4
AL ECEVA BT 08 . B 2 b 7 2 B T I E B L B BV, EAEEE o3 AT e, S S A
Btk CAVHEff S WA AR AE . A IR1 )T (Lee, 1989 [91)i&E A TS, HAEMFIXAHKE T, &A%
BT 2 AT B B0 B0 R R (AL 5 R 11 T X[

A FREVT R ARG R AR, QA @I T B A S 2l Tk, RS W AR E]
K ST B AR 1) R BRI o B 2 4 B BRI, B AR AR A IR, SR AR
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P W . BT RCR B I N BUTIA B et SERRS S SRR AR 22k iE, AR T AR
IR
2. FEEI
B K AL EEIL N (D, Dy} » AT HHE4E D, z{XiJ-T,yij}, i=1--,n;, HEIRELH
2R PE [m] ) AR
Yij:XijTﬂo"‘gij’ i=1-n 1)

Hrpy, RMNATE, x 2 p 4ENRE, B RRHMSH, o NHHLIRZERE. FIH] Yao M Li(2014) [10]
TR FETTE TR () P RR S g, I T

peagmax S, Y0 (v, -8 @
Hobr g, () =g(/h)/hs g() KT O MFRIGELEREL, hAE% 5. M4 Yao Fil Li (2014) [10], AU

iﬂz%%ﬁﬁ*%w(u)=e_7/ﬂ, W99 h=n7 . HH T XU X Cook BEESCHLF M AAE, 2009 [6]):

-1

T (Yij-XuTﬁ')z

6D, =4, ) | Z5Zh | A e () ®

Fob R D AR, IR K - 1 BRI s 6 R
3. BT

AW FER FH (1 52 bRl B2 5 2023~2024 4 )\ BB PEAE 2 18 TR 5E 23 F A M B ik)a
TENE SO, BEARALEE 27 42524 B4 77 AL s a5, il 2k 2079 4% 1R S e Ny 24k
VR AR AR FE R AR O AR AR, BN BOUL SO I 2% S BOSs 1T P 2545 R PR Rk D) DA ERF 1] 44 F32 000 T 48 7~ 7 2E
XTI R (R A TR

NIIEAS 5y 5 I 2 (B AR e, B TR A R R AR A B . SRR R E N “ 4990 5P St R A
BEAAER” , &BBEN “PIEAEEMIGIE” o RIREE B oR P-value=0.049, Rk n] DAAE 485 i, BP
BaS5HNZEAAER BRI, KT RS, HAMEEERAE D ELHE LR
Y=a+X"B+e, Hh Y REEMEKELE S (E ), X NP EEAEN RICRA: 7)), o Fl g 2H
HERHE, & REBHLIRE

FIFT™ X Cook PEER)HH A 1, Hr K =3, 16, 72 M1 74 W EdE. Mg 2 KILEHFR
g Wil THES R 73 YGRS RIS THE A R A . AEEUE R K = 3 &2 18.3 (1) Ll
B HK=16 2 193 W@ My e ; 5 K=72 & 23.2 FHRAEMTTRNME; 8 K=74 & 23.3 FHA4HI#H
H(2)o W ANFFAENIIEARSHT T : 25 55 SRR % RIAAAE KR, B SRR B I
HAERETS > NI X —BLREY], R EEE IR AR A, ZHCA AR R H o iFER
B E IR @ T SRR AR L, BB RK. X — S50 5 TRV A SRR Y 1) 5 7 e 3
G BRI, BEEEELGERCN K=3. 16, 72)RHLEF EAHXKRULA 2), BIfREFen 5
BorFED BTt SEETRMEEER ISR, W R s B R, AR T B 2 (R S S B
KOG, ATURBONNAE f5 25 > AR = AN FR AR . [EERN R, K= 74 BiH 2
B RFFE(WL ] 2), BEZFI445 93 ik 89 73 R WA R sl B4R 500 R4 o 183 JE a0 S i s I »
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Figure 1. The left diagram shows the generalized Cook distance (GD) of 77 take-home assignments (K), and the right diagram
shows GD of the remaining 75 after-class assignments after deleting the 3rd and 16th ones
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Figure 2. Estimates of regression coefficient g for 77 homework assignments (K)
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AWHFIZ T L Cook BB G THAEWIHIA, XTI Hrer PG AR ML Bla I e R Ge 1 i, KEHEE (L 127
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HH BATT B2 e e A SR -
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SMVP R GRS W2 ST, SIS 2

2) MRS WHEBE ARG, EUEE “ =REERIE” . O BFHE DT 6. Sl
A, 32 B RE S A PEEOR B SIARE R RAR RS @ BT ORI B RO RET R 5 2B R
W, SRPARUELNTR © ML EA . 5] SR LRI %, 12 R EILIAIL R IR
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