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Abstract: Aiming at the prominent issues in the traditional teaching of Cementitious Materials Science, namely
"disconnection between theory and cutting-edge scientific research, separation between experiments and engineering
demands, and misalignment between evaluation and competence cultivation”, this study takes "integration of research and
teaching” as the core orientation and systematically constructs a project-based teaching model featuring "project-driven,
dual-tutor guidance, and multi-dimensional evaluation”. During the reform, the modular teaching content centered on
"microstructure regulation™ is reconstructed, covering five units including the hydration mechanism of Portland cement and
modification of mineral admixtures. A three-dimensional topic selection mechanism of “research-derived,
enterprise-demand-oriented, and student-innovative" is innovated to achieve in-depth integration of teaching and research,
theory and practice. Additionally, a collaborative education platform involving "universities, enterprises, and research
institutes” is established to strengthen the support of dual-tutor guidance and multi-dimensional evaluation. Practice shows
that this model can significantly improve students' cognitive depth of the core mechanisms of cementitious materials, as well
as their experimental operation and problem-solving abilities. Meanwhile, it promotes the coordinated development of
teachers' teaching and research capabilities and optimizes the university-enterprise collaborative education mechanism,

providing replicable and promotable practical experience for the teaching reform of core courses in materials-related majors.
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Fig. 1 Implementation Steps of Project-Based Teaching Model
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