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Construction and Application of the Knowledge Graph for the Course of Materials Thermodynamics

WANG Jincheng, LI Junjie, WANG Zhijun
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Abstract: Thermodynamics of Materials is an important foundational course for materials science and engineering majors, with the
core task of helping students understand the basic laws of energy conversion and material equilibrium. However, under the traditional
teaching mode, knowledge points are distributed linearly and in fragments, making it difficult for students to establish a systematic
knowledge network. With the development of smart education and artificial intelligence technology, the construction of a curriculum
system based on knowledge graphs has become a new direction for teaching reform. Based on the teaching practice of the course
Thermodynamics of Materials, this article explores the construction method and teaching application of the course knowledge graph,
introduces the entire process of knowledge point extraction, ontology modeling, semantic relationship design, graph storage, and
visualization, and realizes personalized learning for students and teaching decision support for teachers through a smart teaching
platform. Research has shown that knowledge graph technology can significantly improve the visualization level and learning
efficiency of course knowledge structure, providing a replicable path for the digital and intelligent reform of engineering courses.
Keywords: thermodynamics of materials; knowledge graph; smart teaching; educational technology; curriculum innovation
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