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Abstract: This study focuses on the field of microcontroller teaching, addressing issues such as high functional integration
and limited scalability in traditional teaching tools. It proposes an innovative teaching system based on modular design.
By constructing a “core board + functional modules” architecture, it achieves flexible hardware resource allocation and
continuous software ecosystem evolution. The study employs a quasi-experimental design to compare the application effects
of the modular teaching system with traditional teaching tools in higher education. The results show that the modular design
significantly enhances students’ learning efficiency, project completion rates, and innovation capabilities. This paper further
explores the theoretical significance and practical value of modular design in engineering education and outlines future
research directions, aiming to provide new ideas and methods for the reform of microcontroller teaching.
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