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Abstract

Theoretical Mechanics, as a fundamental course in engineering education, is known for its high level
of abstraction and rigorous logical structure. It has long been associated with persistent challenges
in instruction, learning, and assessment. Traditional pedagogical approaches often fall short in cul-
tivating the innovation capacity and practical problem-solving skills required by contemporary en-
gineering students. In response to the demands of the “New Engineering” education reform, this
paper examines the inherent characteristics and pressing need for transformation in Theoretical
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Mechanics teaching. It proposes a novel, Al-driven reform framework centered on an integrated
“teaching-learning-assessment” system. This study conducts an in-depth investigation into the con-
struction of an integrated intelligent teaching system that unifies teaching, learning, and assess-
ment, focusing on three core dimensions: Al-assisted instructional design, Al-enabled personalized
learning, and Al-driven intelligent evaluation. The application of Al technologies demonstrates sig-
nificant potential in enhancing instructional effectiveness, enriching learner engagement, and es-
tablishing data-informed, adaptive evaluation models. This approach provides a forward-looking
pathway for the digital transformation of Theoretical Mechanics education and offers valuable in-
sights into the training of high-level, interdisciplinary engineering talent in the new era.
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Figure 1. Technical route for teaching reform of theoretical mechanics
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