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Design of Comprehensive Microcontroller Experiment Teaching
Based on OBE Concept

—A Case Study of the "CubeSat Multi-Machine Communication” Project
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School of Electronic and Information Engineering, Harbin Institute of Technology, Harbin, Heilongjiang 150001

Abstract : Inresponse to the common issues in the practical teaching of microcontroller—related courses in higher
education institutions, this paper, based on the Outcome-Based Education (OBE) concept, takes
the cultivation of aerospace electronic talents who are "technically proficient, critically thinking, and
emotionally engaged" as its core. It adopts a backward design approach to define the course objectives
of Innovative Practice Based on Microcontrollers, and designs a comprehensive experimental project
titled "CubeSat Multi-Machine Communication". This project incorporates an improved BOPPPS model
structured with three phases: pre—class preparation, in—class focus, and post—class enhancement. Through
this experimental design, students not only strengthen their foundational knowledge of microcontroller
communication while solving real-world problems related to "multi-machine communication," but also
enhance their understanding of aerospace engineering and deepen their appreciation of aerospace
spirit and patriotism. Practical results demonstrate that the project has clear objectives and is effective
in enhancing students' practical and innovative capabilities. The findings of this study can serve as a
reference for the reform of practical teaching courses in higher education institutions.
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