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Abstract

As higher engineering education increasingly demands systematic knowledge organization and in-
telligent teaching approaches, traditional Linear Algebra courses face challenges such as fragmented
knowledge, weakened conceptual connections, and limited learning pathways in both knowledge or-
ganization and teaching practices. This paper proposes a knowledge graph-based course develop-
ment methodology, establishing a systematic framework encompassing data collection, knowledge
modeling, semantic association, and intelligent applications. A four-layer course knowledge graph
model—comprising knowledge points, concepts, applications, and competencies—is designed to
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achieve multidimensional mapping and dynamic linkage among course knowledge, theoretical con-
cepts, engineering applications, and student competencies. Building upon this foundation, teaching
resources are reorganized and intelligent learning designs are implemented to support personal-
ized learning path recommendations, knowledge mastery diagnostics, and intelligent teaching in-
terventions. Research indicates that knowledge graph-driven curriculum development enhances
the structural integrity of course systems.
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Figure 1. Teaching challenges
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Figure 2. Course knowledge graph architecture
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