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Abstract

The rapid evolution of generative artificial intelligence (Al) is driving a paradigm shift in mathe-
matical modeling education, moving from the mechanical application of models toward deep, human-
Al collaborative learning. Addressing current pedagogical shortcomings—such as overemphasizing
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outcomes at the expense of process and prioritizing algorithms over critical thinking—this paper
proposes a human-Al collaborative teaching model. We construct a three-stage instructional frame-
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work consisting of “pre-class preparation”, “in-class exploration”, and “post-class reflection”. To vali-
date this approach, an empirical study was conducted using Problem B, “decision-making in pro-
duction processes”, from the 2024 Contemporary Undergraduate Mathematical Contest in Modeling
(CUMCM). The results demonstrate that this model effectively enhances students’ modeling intui-
tion, algorithmic comprehension, and innovative capacity. Human-Al collaboration represents a
critical pathway for transitioning from basic skill training to advanced cognitive development, of-
fering a viable strategy for meeting the pedagogical challenges posed by the era of technological
transformation.
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Table 1. Comparison of the impacts and opportunities of Al on mathematical modeling education
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Table 2. Comparison between traditional teaching paradigm and human-Al collaborative teaching paradigm
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Figure 1. Three-stage human-Al collaborative teaching model
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Table 3. Evaluation system for mathematical modeling teaching under the human-Al collaborative mode
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Figure 2. Human-Al iterative loop
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Table 4. Comparison of practical teaching effectiveness under human-Al collaborative mode
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Table 5. Major challenges and coping strategies in human-Al collaborative teaching
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