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Abstract: Under the dual backdrop of “New Engineering” initiatives and professional accreditation in
engineering education, the traditional Mechanical Design course exhibits shortcomings in content
currency, pedagogy, practical depth, and assessment approaches. Grounded in Outcome—Based
Education (OBE), this study integrates artificial—intelligence (Al) tools and learning—analytics techniques
to implement a systematic reform framed as  “goal alignment—content re—mapping—methodological
innovation—assessment feedback loop.” Focusing on the Mechanical Design course in the Mechatronic
Engineering program at Chaohu University, we implemented and tracked the reform across two
consecutive cohorts (Class of 2021 pilot; Class of 2022 pilot). Relative to the 2021 pilot cohort, the 2022
pilot cohort improved by +1.6%, +2.6%, +1.6%, +2.2%, and +1.5% on five core indicators, and the
overall average course attainment increased from 83.2% to 85.1%. The findings indicate that Al
integration produces a continuous—improvement effect that remedies weaknesses, amplifies strengths,
and promotes balance. We distill reusable implementation pathways, evaluation schemes, and
improvement checklists, offering a replicable paradigm and quantifiable evidence for the high—quality
development of mechanical—engineering curricula at application—oriented undergraduate institutions.
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