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Abstract—Traditional embedded system courses are confronted with prominent pain points including abstract theories,
high barriers to hardware hands-on practice, and monotonous and outdated teaching resources, which can hardly satisfy
the training requirements of engineering education. Taking Principles and Applications of Embedded Systems, a
national-level first-class undergraduate course at Nanjing University of Aeronautics and Astronautics, as the carrier,
this paper analyzes the deficiencies of traditional teaching and constructs a teaching reform model of “Al-empowered
theory + layered progressive practice”. Supported by OpenMAIC, Chaoxing Learning Platform and self-developed
experimental platforms, digital resources such as interactive animations and knowledge graphs are established. A
three-stage practical path is designed, consisting of fill-in-blank programming, hardware verification and embedded
game projects. Preliminary teaching practice demonstrates that the accuracy rate of students’ in-class exercises exceeds
90%, and over 60 embedded game works have been completed. This model effectively relieves students’ fear of difficulties,
helps them build a complete knowledge system, and enhances their hardware-software co-engineering capabilities.
Finally, this paper identifies existing problems such as scattered resources and the absence of intelligent learning-status
evaluation. Subsequent work will integrate teaching platforms and improve the automatic evaluation system, so as to
provide referable solutions for embedded talent cultivation.
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