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Abstract

Addressing the challenges of complex knowledge points, significant differences in student cognition,
and low efficiency in matching teaching resources in university computer fundamentals courses,
this paper explores the theoretical foundation, technological frontiers, current characteristics, and
application paths of knowledge graph-enabled curriculum reform. First, it analyzes several char-
acteristics of knowledge graphs, including semantic representation, graph structure generation,
flexibility and scalability, and interpretability. Then, it outlines three major development trends:
knowledge graph-enhanced retrieval (GraphRAG), multimodal knowledge graphs, and the inte-
gration of knowledge graphs with large language models. It compares the traditional multi-stage
manual construction process with the new paradigm based on large language models, analyzing the
differences between manual extraction and large model extraction in terms of extraction methods,
pattern construction, and labor costs. The paper focuses on four key applications of knowledge
graphs in curriculum teaching: constructing knowledge system frameworks using graph-structured
networks; enabling rapid querying and intelligent recommendation of knowledge points through
semantic retrieval; generating personalized learning paths based on graph topology; and achieving
intelligent matching of teaching resources based on a three-layer structure of knowledge points,
resources, and relationships. Finally, it looks forward to future development directions such as col-
laborative construction of large models, multimodal knowledge fusion, cross-course graphs, and
intelligent Q&A based on knowledge graphs.
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Figure 1. Popular trends of knowledge graphs
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Figure 2. Knowledge graph construction in the overview chapter of artificial intelligence
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Figure 4. Application architecture of knowledge graph empowering university computer fundamentals course teaching
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