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Abstract

To address the problems of lagging content update, fragmented knowledge system, and low adap-
tation efficiency for multiple majors in the traditional “Introduction to Coal Mining” course, this pa-
per takes constructivist learning theory and cognitive load theory as theoretical support, and con-
structs a dynamic course content update mechanism with knowledge graph as the core carrier. By
building a three-in-one underlying architecture of knowledge graph consisting of “hierarchical
structure, relationship system and attribute labels”, and clarifying the complete technical path of
knowledge extraction, annotation and quality control, this study establishes a five-stage closed-loop
update process consisting of “demand collection, graph iteration, content generation, teaching ap-
plication, and feedback optimization” together with a supporting guarantee system, so as to realize
lightweight iteration and modular reorganization of course content. Teaching practice demonstrates
that this mechanism can effectively improve content update efficiency and students’ learning out-
comes, and provides a reference for the digital reform of mining-related courses.
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Figure 1. The underlying architecture of knowledge graph of “Introduction to Coal Mining course”
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Figure 2. Knowledge point learning path of “top coal caving mining method”
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Figure 3. Dynamic update mechanism of course content based on knowledge graph
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