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Abstract

With the advancement of intelligent technologies, mathematics foundation courses in engineering
disciplines under the new engineering education paradigm urgently require adjustments in both
content and teaching methods. Addressing the practical challenges in teaching content and meth-
odology for the Differential Equations course in Information and Computational Science majors at
engineering universities, this paper proposes and implements a double-engine driven teaching
methodology centered on “Al concept integration” and “Mathematica platform integration”. The
course content unfolds progressively through “fundamental modeling, theoretical analysis, numer-
ical simulation, intelligent extension”. This approach shifts away from the traditional theory-deri-
vation-centric teaching structure. Throughout the reform, artificial intelligence concepts are inte-
grated as a key perspective for understanding the evolution of differential equation methodologies,
while the Mathematica scientific computing environment is embedded throughout the entire teach-
ing and learning process. Teaching evidence demonstrates that this reform partially bridges the gap
between theoretical instruction and practical engineering applications, enhancing students’ ability
to integrate mathematical modeling, numerical computation, and intelligent methods when tack-
ling complex real-world problems.
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Figure 1. Diagram of the teaching system for the Differential Equations Course in the
information and computational science major based on double-engine drive
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