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Abstract

The course “Principles and Applications of Microcontrollers” is a compulsory professional course
offered to second-year undergraduates majoring in Optoelectronic Information Science and Engi-
neering. In accordance with the national requirements for the construction of Emerging Engineer-
ing Education curricula and the cultivation of professional talents, this course adheres to a student-
centered approach, upholds the principle of fostering virtue through education, and innovates its
teaching models to transform knowledge transmission into the cultivation of competencies and the
shaping of values. Driven by innovation, the course restructures teaching content, integrates theory
with virtual and practical training, promotes industry-education integration and competition-edu-
cation integration, and implements a progressive project-based teaching model. It establishes a
“three-classroom integration” PBBL (PBL + BL) teaching model under the context of Emerging En-
gineering Education. Guided by ideological and political education, the course embeds value-ori-
ented elements into project scenarios, inquiry processes, and practical activities, thereby achieving
comprehensive and whole-process education. Centered on the “high-level, innovative, and challeng-
ing” principles of curriculum design, the course employs digital and smart teaching tools to em-
power instruction. Activities are meticulously designed to meet the requirements of “high-order
thinking, innovation, and challenge”, aiming to cultivate “learners”, “practitioners”, and “innovators”
in the field of optoelectronics. Through innovative teaching practices, the course has achieved re-
markable educational outcomes, significantly enhancing students’ innovative capabilities, and has
been recognized as a “Provincial First-Class Blended Online and Offline Course”.
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Figure 1. PBBL teaching model
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Table 1. Final examination scores of pilot class and control class
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Table 2. Satisfaction survey form for project-based mixed teaching using microcontrollers
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