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Abstract

With the rapid development of artificial intelligence technologies, especially generative large lan-
guage models (LLMs), higher education in science and engineering is undergoing significant instruc-
tional transformation. Focusing on the challenges in teaching nonlinear equation iterative methods
within the Numerical Analysis curricullum—such as difficulty in understanding abstract mathemat-
ical concepts and lack of programming practice—this study designs and implements an embedded
Al-assisted instructional scheme. The scheme integrates Al-generated pre-class learning materials
and visual animations, dynamic in-class demonstrations with interactive guidance, multi-tiered cod-
ing templates with Al-powered debugging support, and Al-based personalized homework assign-
ments with automatic feedback mechanisms. Each component of the instructional design is described
in detail to ensure systematic structure and replicability. Empirical results show that the use of Al
significantly enhances students’ comprehension of numerical iteration theory, improves their pro-
gramming proficiency, and fosters personalized learning and classroom interaction. This study of-
fers a theoretical foundation and practical framework for teaching innovation in computational
mathematics courses under the emerging Al-embedded educational paradigm, with strong implica-
tions for future adoption.
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Figure 1. The closed loop of “design-implementation-evaluation-improvement”
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