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Abstract
This study explores a high school mathematical modeling project-based learning (PBL) model that
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integrates WeChat Mini Programs and generative artificial intelligence (AI), aiming to evaluate its
effectiveness in enhancing students’ mathematical modeling ability and non-cognitive factors. A group
of Grade 10 students from a high school in Guangzhou was selected and divided into an experimental
group and a control group. The experimental group received project-based learning supported by gen-
erative Al alongside regular instruction, while the control group received only regular instruction.
Post-test results of mathematical modeling ability revealed a statistically significant difference be-
tween the two groups, indicating that the implemented PBL model effectively improved students’
mathematical modeling abilities.
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Figure 1. Research framework
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Figure 2. Experimental process
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Table 2. Correlation coefficients among post-test dimensions and total score
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*p < 0.05, **p < 0.01.
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Table 3. Stage 1: guidance for implementing the ecological park care project
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Table 4. Stage 2: guidance for developing and improving Wechat mini programs
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Table 5. Results of independent-sample t-test for mathematics academic achievement
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Table 6. Results of Mann-Whitney U test for post-test of mathematical modeling sub-competencies
= 6. HFRRTEESEN Mann-Whitney U 3045 R

FALEL M (Pas, Prs)

Seettl(n = 33) $HE4L(n = 46) v i P
R 2.00 (1.0, 3.0) 0.00 (0.0, 1.0) 151.500 —6.362 0.000**
BT o i 2.00 (1.0, 2.0) 0.00 (0.0, 1.0) 227.000 -5.696 0.000**
BERILGIE 4.00 (3.0, 4.0) 2.50 (1.0, 4.0) 459.000 -3.150 0.002**
fE sy 7.00 (6.0, 8.5) 3.00 (2.0, 4.0) 66.000 —6.940 0.000**
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