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Abstract—As the digital transformation of higher education deepens, issues such as the multi-source and heterogeneous
nature of teaching data, insufficient semantic mining, and the cold-start problem in personalized recommendations have
become increasingly prominent. Addressing the sparsity and dynamic temporal characteristics of educational data, this
paper constructs a computational framework for educational knowledge graphs aimed at precision teaching. It proposes
a deep representation learning mechanism based on hyperplane projection, designs a multi-hop probabilistic inference
model using graph attention networks, and introduces a meta-learning strategy to adapt to small-sample scenarios.
Ultimately, the paper establishes a hierarchical achievement evaluation system that integrates the OBE (Outcomes-Based
Education) philosophy. This method effectively transforms tacit knowledge into quantifiable metrics, enhances the
robustness of inference under sparse data conditions, and enables the generation of interpretable personalized learning
pathways and end-to-end instructional evaluation. It provides a solution for the transition of higher education from
experience-driven to data-driven precision governance.
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