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Theoretical Mechanics, as a core fundamental course for engineering majors, is characterized
by strong theoretical rigor, abstract concepts, and complex mathematical derivations. It has long
faced challenges such as students' difficulties in comprehension, disconnection between theory and
practice, and monotonous teaching methods. The rapid development of generative artificial intelligence
(Generative Al) has provided a new technological pathway for pedagogical reform in Theoretical
Mechanics. Based on an analysis of the course characteristics and teaching pain points of Theoretical
Mechanics, this paper systematically reviews four key application directions of generative Al in its
instruction—cross—modal visualization of complex concepts, intelligent problem—solving assistance
with personalized learning support, virtual simulation experiments and reconstruction of engineering
scenarios, and intelligent teaching management with process—oriented assessment. Combined with
the latest teaching practices both domestically and internationally, the paper explores the application
effects and potential challenges. The study suggests that generative Al holds the promise of promoting
a paradigm shift in Theoretical Mechanics teaching from "knowledge infusion" to "cognitive generation."
However, it also cautions against risks such as cognitive outsourcing and academic integrity,
emphasizing that the key lies in cultivating students' critical judgment and Al collaboration capabilities.
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