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Abstract

Emerging engineering education demands stronger practical skills and innovative thinking from
mechanical engineering students. Traditional course design, however, still relies heavily on virtual
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drawings and offers too few opportunities for physical verification. Meanwhile, project outcomes from
discipline competitions often remain disconnected from classroom instruction. To address these gaps,
we use 3D printing as a bridge to build a closed-loop integration pathway. This pathway connects four
elements: theory learning in class, skill training through course design, innovation driven by compe-
tition tasks, and curriculum optimization based on feedback. We make 3D printing a mandatory part
of course design, select project topics from competition subtasks, and implement a five-stage teaching
process that includes lectures, software practice, group design, rapid prototyping, and iterative re-
finement. This approach effectively merges teaching with competition activities. Taking the National
Undergraduate Mechanical Innovation Design Competition as an example, we detail the implementa-
tion process and the outcomes we observed. Our experience shows that 3D printing can effectively
close the gap between the classroom and the competition arena. Its core value lies in promoting learn-
ing through making and encouraging teaching reform through competition.
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Figure 1. Integration of 3D printing technology into course design process and task system
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Figure 2. Five-stage teaching pathway and dual incentive mechanism
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Table 1. Mapping of course knowledge points to competition competencies
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Figure 3. Five-stage teaching path
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