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Abstract

Against the backdrop of new engineering education initiatives, the practical teaching of Materials
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Physics urgently requires closer alignment with industrial demands and technological frontiers to
comprehensively enhance students’ integrated competencies. Centered on cultivating “Four Com-
petencies”, namely, autonomous learning capability, engineering implementation skills, practical
innovation aptitude, and innovative thinking proficiency, this study systematically proposes a
multi-tiered reform framework. It addresses critical issues in traditional practical instruction, in-
cluding outdated curriculum structures, insufficiently deepened industry-education integration,
and simplistic evaluation mechanisms. By restructuring a tiered “Foundational-Comprehensive-In-
novative” practical curriculum system, establishing university-enterprise collaborative education
platforms, and introducing project-driven and interdisciplinary teaching models, the reforms aim
to fully activate student initiative. This approach guides deep engagement in faculty research and
industry-academia projects while refining a dynamic evaluation mechanism centered on capability
development. Ultimately, it seeks to explore new paradigms for practical teaching in Materials
Physics.
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Figure 1. Guiding ideas for the reform of practical teaching in materials physics major
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Figure 2. Hierarchical progressive open-ended materials physics professional practice teaching model
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Figure 3. Research ideas for integrating innovation and technology with teaching
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Figure 4. Research ideas on the integration of industrial innovation and teaching
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Figure 5. Practical course assessment and evaluation system
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