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Abstract
With the continuous advancement of the national education digitalization strategy, technologies
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such as artificial intelligence, big data, and knowledge graphs are profoundly transforming the or-
ganization of teaching in higher education. Although digital learning platforms in universities have
accumulated abundant course resources and learning data, they still face several problems, including
inaccurate resource matching, insufficient learning diagnosis, weak coordination among teaching
tools, and an overemphasis on outcome-based evaluation. Knowledge graphs, with their capabilities
of semantic association, structured representation, and knowledge reasoning, can systematically in-
tegrate course knowledge points, learning resources, learning tasks, assessment standards, and stu-
dents’ learning behaviors. Focusing on the needs of personalized learning in higher education, this pa-
per proposes a knowledge graph-based framework for personalized learning systems in universities.
It analyzes the system from the perspectives of learning resource reorganization, course knowledge
modeling, the D-KG-AI technological foundation, learner profiling, learning diagnosis, learning path
recommendation, application scenarios, and data ethics safeguards. The study argues that a knowledge
graph-based personalized learning system can promote the transformation of higher education from
standardized and experience-based teaching toward precise, dynamic, and intelligent teaching, provid-
ing a new technical pathway and practical approach for the digital reform of higher education. The paper
also examines the challenges and limitations that may arise during implementation, including technical
reliability, algorithmic bias, data privacy, teachers’ digital competence, and the possible weakening
of students’ autonomous exploration.
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Figure 1. D-KG-AI technology base: supporting architecture of the university personalized learning system
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Figure 2. Architecture of the university personalized learning realization mechanism based on knowledge graph
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