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Abstract

As a fundamental bridge connecting surface integrals with triple integrals in Advanced Mathemat-
ics, Gauss’s theorem possesses profound physical implications (e.g., divergence theory) and broad
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application value (e.g., in electromagnetism and fluid mechanics). However, traditional teaching ap-
proaches often reduce it to a computational technique for surface integrals, neglecting its physical
essence. Exercise designs are frequently confined to verifications on standard surfaces, lacking in-
terdisciplinary connections with subjects such as partial differential equations (e.g., the relation-
ship between divergence and the Laplace operator). To address the overemphasis on computation
at the expense of application in teaching Gauss’s theorem, this paper proposes a four-dimensional
instructional model based on constructivist principles: “physics-driven, geometry-visualization,
gradient-training, and technology-enhanced”. This model incorporates physical contexts, enhances
geometric intuition, designs graded exercise sequences, and integrates technological tools such as
GeoGebra and Python, aiming to effectively improve students’ spatial modeling skills and interdis-
ciplinary application abilities.
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