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Abstract

To address the issues of fragmented thinking cultivation and superficial interdisciplinary integra-
tion in programming education, this study constructs a “problem-solving - computational thinking -
project-based learning” three-dimensional teaching model. It establishes a dynamic interaction path
of “cognitive mainline - core elements - practical carrier” through five groups of cognitive coupling
points. To evaluate the model’s effectiveness, we designed an interdisciplinary project—the Song Ci
Spatio-Temporal Sentiment Atlas—which proceeds from text analysis to Python-based visualiza-
tion. Data indicate that after teaching intervention, students’ computational thinking improved sig-
nificantly in all dimensions, with the most remarkable progress in evaluation ability. Lag-sequential
analysis reveals that algorithmic practice is consistently followed by effect evaluation, forming the
core behavioral cycle. The research demonstrates that this model provides an operable framework
for the two-way synergy between technology empowerment and thinking development, and its in-
terdisciplinary implementation path holds practical significance for innovating the paradigm of
computational thinking education.
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Figure 1. Three dimensional teaching model
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Table 2. Post test comparison between experimental group and control group
2 2. LA S REFMITEE

fidea SEIG (M + SD) X HEZH(M + SD) t (df) p Cohen’sd
I3 1 2.78 £0.97 2.18+0.93 t(102) = 3.24 0.002 0.95
EiHE 2.96 +0.96 2.21+0.86 t(102) = 4.19 0.000 0.91
RV 3.13+1.09 2.41+0.98 t (102) = 3.56 0.001 1.04
AL 3.03£0.97 2.32+0.86 t (102) = 3.96 0.000 0.92
NEHE 3.03+0.97 2.37 +0.88 t (102) = 3.64 0.000 0.93
¥IE 3.00 £ 0.66 2.30+0.62 t (102) = 5.55 0.000 1.09
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Table 3. Comparison of pre-tests and post-tests in the experimental group
F< 3. LIGAREEMIXTEE

g5 HI il (M£SD) J5 (M + SD) AR AE (M + SD) t (df) p Cohen’s d
I3 iR 2.23+0.93 2.78 £ 0.97 0.55 + 0.54 7.37 (51) 0.000 1.02
% 2.22 +0.84 2.96 + 0.96 0.74 £ 0.58 9.14 (51) 0.000 1.27
Rk 2.41+0.98 3.13+1.09 0.72+ 0.50 10.51 (51) 0.000 1.46
PR 2.35+0.91 3.03 £0.97 0.68 £ 0.54 9.07 (51) 0.000 1.26
M+ 2.39+0.90 3.03+0.97 0.64 +0.53 8.81 (51) 0.000 1.22
1 [E] 2.32 +0.64 3.00 + 0.66 0.68 +0.29 16.88 (51) 0.000 2.34

Table 4. Comparison of pre-tests and post-tests in the control group
= 4. XBRLARHIENXTEE

e ATMI(M £ SD) JEl(M + SD) AFALAE(M £ SD) t (df) p Cohen’s d
Iy ik 2.20 £0.86 2.18+0.93 —0.02 £1.25 t(51)=-0.11 0.912 -0.015
5 2.15+0.81 2.21+0.86 0.06 +1.20 t(51)=0.32 0.751 0.044
AR 2.22+0.81 2.41+0.98 0.19+1.28 t(51) = 1.06 0.294 0.147
PP 1.99 £0.90 2.32+0.86 0.33+1.25 t(51) = 1.94 0.058 0.269
HEHE 2.05+0.95 2.37+0.88 0.32+1.18 t(51) = 1.94 0.058 0.268
HE 2.12 £0.54 2.30 £0.62 0.18 £ 0.84 t(51) = 1.58 0.119 0.22
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Figure 2. Path transformation diagram of computational thinking elements (experimental group)
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Figure 3. Path transformation diagram of computational thinking elements (control group)
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Bl AU T AR AR SR S ARSI — 5T, N Ak I S0 2H O TR B e 2 A s
HeA, Ol YRR IR M HOE . ST, A RN R SR, BN Sk R B
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Table 5. Behavior conversion frequency table (experimental group)
5. (TABBIURR(LIH)

i&aaE bR FJ CX SF PG GK
FJ 0 9 0 0 0
CX 0 1 14 0 0
SF 0 1 1 14 1
PG 0 0 5 0 6
GK 0 0 0 0 0
Table 6. Adjusted residual table (experimental group)
= 6. PEEHRER(EWRE)
i&ah H bR FJ CX SF PG GK
FJ 0 6.369* —2.608* —2.002* -1.301
CX 0 -1.629 5.179* —2.787* -1.811
SF 0 -1.879 —3.365* 6.280* -1.116
PG 0 -1.935 0.537 —2.267* 4.496*
GK 0 0 0 0
Table 7. Behavior conversion frequency table (control group)
F 7. AT REBIUR IR (XTERAE)
Gy GIIER FJ CX SF PG GK
FJ 0 1 4 0 0
CX 2 0 5 0 0
SF 0 1 0 5 2
PG 0 0 2 0 6
GK 0 0 0 0 0
Table 8. Adjusted residual table (control group)
= 8. FEEMNFRER(TRA)
EANHE bR FJ CX SF PG GK
FJ —0.804 —0.965 1.526 —1.380 —0.804
CX 2.171* —1.103 1.373 —1.738 -1.013
SF -1.121 0.42 —3.546* 3.365* 1.962*
PG —0.469 —0.469 1.483 —0.804 —0.469
GK 0 0 0 0 0
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Al RHEE R A B AR S L 51— J7 L, FORIEARYBL AFARE SR ERE N ZE R, IR r4s
FINFIRL . MEHE AEI R, RIS “ME - TH - 427 MESIARILE . )5
SR L EAE BRI . KBV SRS TR SEARA, AR HES) MR A 35 ) JBAE R IR )
Hori AR, AT A BB B R AT 2 SHIER I S R AR .

E&UH

WIALITYE R 2025 AEWFFL AR EUHIUE (@R « BAe « 0. B T2 H 20 ST i ik 5 4 =4k 5C
B A 7L) (W HMS: 20252022).
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