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Abstract

In light of the national initiative promoting “mass entrepreneurship and innovation”, innovation
and entrepreneurship education has emerged as a pivotal component of higher education reform.
The Undergraduate Innovation Training Program serves as a core platform for cultivating students’
abilities to address complex scientific challenges through authentic and cutting-edge research. This
paper presents a case study of an undergraduate project titled “Hybrid Chain Reaction Mediated by
Manganese Dioxide Nanosheets for the Detection and Imaging of Intracellular Base Excision Repair
Enzymes”, aiming to explore how project-based teaching models can be reformed within the frame-
work of innovation and entrepreneurship education to enhance students’ innovative thinking, sci-
entific literacy, and practical sKills. First, the study identifies prevalent challenges in current under-
graduate innovation programs, including suboptimal project quality, limited faculty diversity, in-
adequate integration of interdisciplinary resources, and a lack of supportive innovation culture.
Subsequently, drawing from the design and implementation of this biosensor project, the paper
proposes a practical framework for pedagogical reform across four dimensions: project topic selec-
tion and design, interdisciplinary resource coordination, collaborative mentorship, and the cultiva-
tion of an innovation-oriented academic environment. The findings demonstrate that project-driven
instruction significantly strengthens students’ research capabilities and innovation competitive-
ness. Furthermore, this study offers actionable insights and theoretical implications for institutions
seeking to advance innovation and entrepreneurship education and establish integrated industry-
university-research training systems.
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Table 1. Evaluation form for core competencies process of college students’ innovation projects
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Table 2. Project-driven innovation training multi-dimensional comprehensive evaluation system framework
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