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Reform and Practice of Project-Based Teaching in the “Embedded Systems”
Course——Taking Smartphone Functions as the Vehicle

Zhang Liang, Zhai Yinhao, Wang Zhaogian
Xi'an Mingde Institute of Technology, Xi'an, Shaanxi 710000

Abstract : Inresponse to persistent issues in embedded systems courses—such as theory—heavy instruction,
outdated content disconnected from industry needs, and weak student engineering competencies—
this paper develops and implements a project-based teaching reform model integrating industry -
university collaboration and competition—driven learning. Guided by Outcome—Based Education (OBE),
the course adopts a layered architecture: the foundational layer strengthens hardware—software
fundamentals, the intermediate layer incorporates real industry cases, and the advanced layer aligns
with electronic design contest tasks, forming a three—tier progressive project system. Leveraging a
jointly built experimental platform, a series of full-stack embedded projects—centered on relatable
applications like a "smart notification lamp" and an "environmental sensing terminal"—are developed,
with key elements from undergraduate electronic design contests seamlessly integrated throughout
instruction. Results show the model significantly enhances students' ability to solve complex
engineering problems and boosts competition engagement, effectively bridging the gap between
education and industry demands, offering a replicable and scalable paradigm for embedded systems
education in application—oriented undergraduate institutions.

Keywords : project—-based learning; embedded systems; layered architecture; industry - university
collaboration; competition-driven learning
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