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Abstract

Taking the course Fundamentals of Mechanical Design as the research carrier, this study explores
the construction logic and practical effectiveness of a project-based teaching model under the back-
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ground of industry-education integration, aiming to address the dilemmas in traditional teaching
such as the disconnection between theory and practice, and the insufficient cultivation of students’
high-level competencies. The model is supported by three core modules: First, teaching content re-
construction—with real engineering projects (e.g., nursing bed, warp knitting machine) as the driver,
theoretical knowledge is decomposed and integrated into project subtasks to realize the deep inte-
gration of theory and practice. Second, dual-teacher team building—a collaborative guidance team
consisting of in-school teachers (responsible for theoretical teaching) and enterprise engineers (with
teaching hours accounting for no less than 1/3, in charge of practical guidance) is established to con-
nect academic resources with industrial needs. Third, multi-dimensional intelligent evaluation—an
evaluation system covering knowledge, ability, and quality dimensions is built, integrating Al tech-
nology for learning data analysis and enterprise feedback on practical outcomes to achieve compre-
hensive assessment of teaching and learning. Practical verification shows that the model has signif-
icantly improved students’ learning initiative and knowledge application ability, strengthened their
interdisciplinary awareness, and helped nearly 30 students secure employment in the medical de-
vice field. Meanwhile, industry-university cooperation has yielded nearly 10 achievements includ-
ing patents and prototypes, with nearly 20 students’ project outcomes transformed into patents.
Recognized by cooperative enterprises, this model provides a replicable and promotable practical
paradigm for the cultivation of applied talents in mechanical majors under the context of emerging
engineering education.
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Figure 1. Changes in the structural form of teaching content
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Figure 2. Teaching link setup of the dual-teacher system
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Figure 3. Multiple evaluation system
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Figure 4. Examples of school-enterprise cooperation prototypes
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