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Abstract

Against the backdrop of deep integration between artificial intelligence and educational digitaliza-
tion, programming education in higher education faces challenges such as uniform teaching modes,
outdated curriculum systems, and insufficient personalized support. In response to national strategies
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for educational digitalization and to improve the quality of programming instruction, this paper pro-
poses a personalized programming teaching mechanism based on knowledge graphs. By systemat-
ically organizing programming knowledge points and constructing structured knowledge graphs,
combined with learner profiling and intelligent recommendation algorithms, the mechanism ena-
bles dynamic generation and personalized delivery of learning paths. Furthermore, it integrates
blended teaching design to promote coordinated optimization of teaching content, methods, and
assessment. The study shows that this approach enhances students’ learning initiative and pro-
gramming competence, and supports the intelligent and precise development of programming ed-
ucation in universities.
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Figure 1. Workflow for building personalized programming learning paths using knowledge graphs
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Figure 2. Segmented diagram of the python programming language knowledge graph
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Figure 3. Illustrative diagram of knowledge graph-based Python programming learning path recommendation
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Figure 4. Segmented diagram of the Python programming language knowledge graph
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Figure 5. Segmented diagram of the Python programming language knowledge graph
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