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Blended Learning Reform and Implementation for the Fundamental
Materials Science Course Based on Knowledge Graphs——From Knowledge
Transmission to Knowledge Co-creation
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Abstract : The foundational concepts in materials science are vast in scope and highly interconnected;
traditional teaching approaches often lead students to focus narrowly on individual components while
overlooking the broader context. This paper proposes a "Dual-Subject Co—Construction" teaching
model driven by knowledge graphs, transforming the knowledge graph from a unidirectional tool used
solely by teachers into a dynamic knowledge network co—constructed by both teachers and students.
Teachers are responsible for establishing the core knowledge framework of the course, while students,
working in small groups, independently expand the branches of the knowledge graph around key
knowledge points; together, teachers and students collaboratively continuously optimize and iterate
the knowledge network. Practice has shown that this model effectively stimulates students' proactive
learning mindset, fosters the development of systematic thinking and knowledge integration skills, and
provides an actionable reform pathway for the intelligent transformation of foundational courses in
materials science disciplines.
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