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Abstract

Aiming to address the insufficient interdisciplinary integration and lack of competency progression
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in high school mathematical modeling instruction, this study leverages the advantages of STEAM
education and is grounded in Piaget’s cognitive development theory and Vygotsky’s zone of proximal
development theory. It constructs a three-tiered teaching model—“Foundation Building, Method
Advancement, and Innovative Practice”—corresponding to a curriculum system of universal liter-
acy, competency enhancement, and elite innovation. Three practical cases—“Optimal Tea Drinking

Time”, “Sea Tides and Port Water Depth”, and “Car Braking Distance”—are selected to overcome

implementation challenges through scenario-based lesson integration, cross-disciplinary teacher
development, and diversified assessment alignment. Additionally, a tiered evaluation system en-
compassing foundational skills, interdisciplinary integration, artistic fusion, and innovative expan-
sion is implemented. This approach seeks to compensate for the shortcomings of traditional teach-
ing in cross-disciplinary integration and provides a practical pathway for the deep integration of
STEAM education concepts with high school mathematical modeling.
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Figure 1. Framework of three-stage high school mathematical modeling curriculum under STEAM education concept
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Figure 2. Third order progressive module diagram
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Table 1. Specific three-stage teaching process
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Figure 3. Construction of a layered evaluation system for high school
mathematics modeling under the STEAM education concept
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