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Abstract

Driven by the dual forces of new engineering education and Al technology innovation, traditional microcontroller courses face
significant challenges, including outdated teaching content, insufficient innovation training, and a lack of attention to students
‘individual needs. Guided by the Outcomes-Based Education (OBE) theory, this study integrates the practical requirements of the Blue
Bridge Cup National College IT Talent Competition with Al technology. It proposes a teaching philosophy for the microcontroller
course that is driven by both OBE and Al, constructing a three-pronged reform model:” goal reconstruction-Al empowerment-
competition-teaching integration. ‘This model aims to reconstruct teaching goals and deconstruct teaching content. It designs a step-
by-step training project that combines virtual and real-world elements, and introduces a competition achievement-based evaluation
mechanism to replace the traditional multiple evaluation system, thereby transforming knowledge transmission into capability
development. After three years of teaching practice, the enthusiasm for participating in competitions has steadily increased, with the
number of participants rising from 7 to 24, and the number of Blue Bridge Cup winners increasing from 4 to 21. Research indicates
that the OBE-AI dual-wheel drive model can effectively enhance students’ engineering system thinking and innovative practical skills,
providing a theoretical foundation and practical pathway for the reform of new engineering courses in electronic information.
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