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Abstract

Current innovation and entrepreneurship education in universities tends to emphasize theoretical
frameworks and business planning, while lacking a solid foundation in engineering practice. This
deficiency constrains students’ capacity for effective innovation and the transformation of their
achievements. Integrating the philosophy of engineering practice into innovation and entrepreneur-
ship education has become a critical pathway to addressing this shortcoming and enhancing educa-
tional effectiveness. This study explores an in-depth integration of engineering practice education
into college students’ scientific and technological innovation and entrepreneurship education. The
core strategy lies in leveraging two major platforms—disciplinary competitions and undergraduate
innovation and entrepreneurship training programs—guided by the concept of “multi-agent collab-
oration”. Specifically, it emphasizes strengthening the engineering practice elements and entrepre-
neurial orientation of competitions, deepening the application of engineering design processes (e.g.,
CDIO) and the effectiveness of university—industry collaboration in training programs, and con-
structing a collaborative transformation mechanism between competitions and training projects. The
study also draws on practices and experiences from domestic and international universities. This
integrative model effectively establishes a coherent system that connects knowledge acquisition, en-
gineering practice, and innovation and entrepreneurship competency development. It significantly
enhances students’ abilities in solving real-world engineering problems, innovative design, and mar-
ket insight. Systematically embedding the philosophy of engineering practice into innovation edu-
cation, and optimizing the synergy between competitions and training projects, is key to improving
educational outcomes and cultivating interdisciplinary engineering innovators. Furthermore, the
support of multi-party collaboration, disciplinary competitions, and corresponding institutional pol-
icies provides practical experience for deepening reform in engineering and innovation entrepre-
neurship education in higher education institutions.
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Figure 1. Integration of engineering practice education philosophy into undergraduate science and technology innovation and
entrepreneurship education: multi-stakeholder collaborative pathways
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Figure 2. The “Wan-Qian-Bai-Shi” multi-tiered project construction framework
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