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Exploring the Cultivation of Excellent Engineers through Project-Based
Learning in the Context of Industry- Education Integration
—— A Case Study of the Structural Design Competition

Zhang Juhui, Gong Zhuo, Zhou Chongwei, Song Shaoxun, Zhu Qingxin
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Abstract : As China's infrastructure construction advances towards intelligent and digital directions, there is an
increasingly urgent demand for excellent engineers equipped with innovative capabilities and engineering
practice literacy. This paper, using the Shanghai divisional competition topic of the National Structural
Design Competition for College Students as a vehicle, explores how to integrate project-based learning
and the concept of industry—education integration into the teaching practice of bridge structural design.
Based on a technical route combining finite element analysis and physical model fabrication, the design
and optimization of a combined structure of a beam string structure and a spatial truss were completed.
More importantly, this paper deeply analyzes the comprehensive cultivation effects of aspects such
as "variable parameter" design, and the combination of virtual and physical fabrication during the
competition process on students' higher—order thinking skills, engineering decision—making abilities, and
digital literacy. The research indicates that a competition teaching model driven by complex engineering
problems can effectively bridge the gap between theory and practice, providing a valuable reference for
teaching reform under the context of Emerging Engineering Education.
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