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Abstract

In response to the training requirements of emerging engineering education for talents with a solid
foundation, practical skills, and innovative capabilities, and addressing the disconnection between
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theory and application as well as the weakness in fostering innovation in the traditional teaching of
the integral equation module in numerical analysis courses, this study proposes a teaching reform
plan based on the integration of four dimensions: context, theory, tools, and modeling. By restructur-
ing teaching content, innovating teaching methods, and optimizing the evaluation system, the teach-
ing of integral equation solving is shifted from pure theoretical derivation to a multi-dimensional
approach encompassing theoretical analysis, numerical verification, and engineering application,
thereby achieving coordinated enhancement of students’ mathematical thinking, practical skills, and
innovative abilities. Teaching practice shows that this approach can effectively improve students’
ability to apply numerical analysis knowledge, providing a reference for the reform of mathematics
courses in the context of emerging engineering education.
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Figure 1. Teaching logic diagram of three-chain integration for solving integral equations
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Figure 2. Integral equation solution in deep alignment with emerging engineering education needs
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