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Abstract

The 2025 “Opinions of the Ministry of Education and Eight Other Departments on Accelerating the
Digitalisation of Education” explicitly states that digitalisation of education should be used as a key
breakthrough to open up new avenues for educational development and comprehensively support
the construction of an education powerhouse. This paper focuses on the digitalisation of teaching
in secondary school mathematics in Xiangxi Autonomous Prefecture, which faces the dual chal-
lenges of economic imbalance and geographical constraints. It employs Long Short-Term Memory
(LSTM) networks and Random Forest Regression (RF) models to deeply explore digital teaching
strategies for mathematics in secondary schools in Xiangxi Autonomous Prefecture. First, the K-
Means clustering model was used to preliminarily classify secondary schools in Xiangxi Autono-
mous Prefecture into three categories: urban-radiating schools, township-core schools, and re-
mote-underdeveloped schools. Based on this classification, three-dimensional indicators were
identified for investigation: economic indicators, educational level indicators, and digital teaching
indicators. Additionally, the evaluation indicators for secondary school mathematics digital teach-
ing strategies were defined as the coverage rate of digital mathematics classrooms, the outcomes of
digital mathematics teaching, and the graduation rates of each school. Subsequently, in-depth sur-
veys were conducted on the data of these indicators for each type of school. The LSTM model was
then used to explore the influence of the three-dimensional indicators on the evaluation indicators,
while the RF model was employed to investigate the importance of each indicator on the evaluation
indicators. Through model validation, the results indicated that the model had a good fit. Ultimately,
appropriate digital teaching strategies for mathematics were obtained for different types of schools,
providing valuable reference for schools in other regions.
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Table 1. K-Means clustering algorithm steps diagram
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Figure 1. K-Means clustering plot
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Table 2. Classification summary table of secondary schools in Xiangxi autonomous prefecture
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Table 3. Selection of three-dimensional evaluation indicators
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Figure 2. LSTM schematic diagram
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Figure 3. LSTM time series prediction of the digital mathematics classroom coverage rate indicator for urban-radiating schools
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Figure 4. LSTM time series prediction of the digital mathematics teaching outcome indicator for urban-radiating schools
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Figure 5. LSTM time series prediction of the school graduation rate indicator for urban-radiating schools

5. WXEHBFREFRIFRIETH LSTM B FFUN

12 o HSMH - TiME

0.8
0.6
0.4

0.2
0

Figure 6. LSTM time series prediction of the digital mathematics classroom coverage rate indicator for township-core schools
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Figure 7. LSTM time series prediction of the digital mathematics teaching outcome indicator for township-core schools
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Figure 8. LSTM time series prediction of the school graduation rate indicator for township-core schools
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Figure 9. LSTM time series prediction of the digital mathematics classroom coverage rate indicator for re-
mote-underdeveloped schools
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Figure 10. LSTM time series prediction of the digital mathematics teaching outcome indicator for remote-
underdeveloped schools
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Figure 11. LSTM time series prediction of the school graduation rate indicator for remote-underdeveloped schools
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Figure 12. Evaluation chart on the importance of characteristics of urban radiation-type schools
12. WX GRS B EE =M E

1) oI TEE

H1 T 0 PSR £ 7 (14.34%) , IR BCRE BUM B A 55 I 51 Fll R e L T H o T LU o i 2
RIFBCCAR BT PR ERAR . F LA 1 B (GeoGebra) &l is i J LA I AR SS R TR B35 IER, 19 oA A2 2
2 SIS SR B (IR, SR AL BE S A ERER A A RS A IR 1]

2) BOLEIMED, (REBFERRH

BEAh, BB A B ORBUE Dy 10.73%, 73 il W # 1 TR AN AN SRR I 28 3 2 i £ 10 1% 5 £
SN JE P I BT R ES 2y, IR B ORI, T8 KO0 T (e 802 B A e OR B 5 4
BN RV S TR < BRI (A A BT 38 . ORI ), R 17 SRR I Sl B UM AR K
R TR A R BT B RS R

3) FlRHAELERMAKTUER:

BT 2B ROEARUCTACBOR B RE I RORENR, DR TR N RE ), PR DR B 3 h BT S ERIA T,
flan: 51 E R AL BEROREE S A B R AL 0E b I SEBR R R, 51 e R s AL B RE D R R
{7 B BR R (I — IR IR eR ) REAT A AU T

4) HTREHER:

X T IRE R 2R (A0S W BUR A IZAL I B BN SRRl ST e B Ui o) BAGERUIR, E17
RV P 2 MR B P A B SR B R 2K, BRI, O BURAE SRR BOI, T DR R RO
BN b, & BEIINAS 2R AR B B SR BeAh, X TR MR T R B AL A A
o RETMEEAZ RN, HE SRR SIS T 0T, SNEZ RS, IO T e E T BT SN,
IFE RN BEIS R AR T T IR[12], N HCE TR 55 RS .

5) §txHEMB/NITER RS “HRAR” B REMFERER T U RE T T

TR & SR B %L T RIS Y 0.31%. IZSRRL SRS “ Ak AR W L 571

DOI: 10.12677/ae.2025.1591703 516 HHHRE


https://doi.org/10.12677/ae.2025.1591703

S F

HEIE 99%, LR AIMIN: OBEEIF AL [, W H A s & LN, e T ATIRBUE
B AR DA (n BOmER I SCREURY),  DLSEELBE IR B LA 2T -

32. St L EETEFER

B 2 B TRV, AL 13 0 Mr vl i, FEVTAN 2 B T b S B B A A B RE I, UM
B TRERRGE . BeaREm e TRAFH R DURE B T 20 A & A & = A% 0 3K S
M. Kk, 128K BT A B SR N R O, RS R J T UM RE 5k s se i, HARE:
W

FHERKEPEHEZE 1 0.05%
THEHCF A A R A BT m 0.24%
TRERCERE = 037%
B AL ERR e 0.39%
B R BE I AR 0.83%
XA GDP mmmmmmm 1.20%
FHERENYEL TR m— 131%
X E 5 ST —— 1.65%
HeFRUR); — 1.79%
FHE RO AR B R W 7 e 2.19%
ERFHER (hEFHER AR ER) — 2.39%
HerPUT R R R e 3.22%
HepgOmIpARg Y e 3.76%
ERFABFETA R S —— 1 5.65%
FAERCEER RS — 1 6.13%
R =EEY I 1 6.38%
FABEHF AR ) — 1 6.73%
BEL BT Z AN E R SR ) 7.31%
PES C2R/CIPI ) 7.59%
BeEer R A R ) 8.57%
A E T BT R ) 10.77%
FeARERTE TR 110.79%
HOT B LRI

1 13.67%

0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00% 14.00% 16.00%

Figure 13. Evaluation chart on the importance of characteristics of township key schools
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Figure 14. Evaluation chart on the importance of characteristics of remote and underdeveloped schools
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Figure 15. K-fold cross-validation plot
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Table 4. Error analysis table
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SHE TR 0.207 0.334 0.92
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