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Abstract

Engineering courses in Chinese universities have long faced practical dilemmas such as the discon-
nection between teaching content and cutting-edge technology, the disconnection between teaching
models and students’ competency development, and the disconnection between value guidance and
engineering practice. Taking the course reform of Mechatronic Drive and Control at Hebei Univer-
sity of Engineering as a case study, this paper introduces an exploration of the deep integration of a
“professional core competency + ideological and political core literacy” dual-core driven approach
with a smart course platform, from the four dimensions of course objectives, content restructuring,
teaching implementation, and evaluation mechanisms. The course takes national strategic needs such
as the low-altitude economy as its application scenarios, systematically reorganizes teaching content
relying on a knowledge graph, and achieves precise diagnosis of learning conditions and personalized
learning support with the help of Al-assisted teaching tools, forming a progressive teaching path that
runs through four stages: “theoretical cognition - virtual verification - physical refinement - innovative
application”. Practice shows that this model effectively stimulates students’ learning initiative and
promotes the coordinated development of professional competencies and ideological and political
literacy, providing a reference for the reform of similar engineering courses.
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Figure 1. Knowledge graph of the “electromechanical transmission control” course
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Figure 2. Teaching operation and Al application data of the smart course platform
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Table 2. Ideological and political literacy assessment rubric
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Table 3. Distribution of academic performance before and after the professional reform for different student sources
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