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Abstract

Knowledge graphs are becoming an important part of the digital infrastructure of education
and are increasingly being used in intelligent tutoring systems. However, current research has
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overemphasized the optimization of technical indicators such as knowledge extraction algorithms
and recommendation accuracy, while neglecting the deeper logic of how knowledge graphs function
in teaching and learning, resulting in a widespread dilemma of “technically feasible but difficult to
implement”. Adopting a theoretical analysis approach, this paper reveals that the root cause of this
dilemma lies in a structural misalignment between the “knowledge engineering logic” and the
“learning-cognitive logic”, which essentially manifests as the absence of three levels of modeling:
instructional objectives, cognitive laws, and learning paths. Based on this diagnosis, this paper pro-
poses a pathway to address this dilemma: shifting from “subject knowledge graphs” to “student sub-
ject cognitive graphs”, with the goal of developing subject core competencies. By integrating cogni-
tive diagnosis models with learning trajectory analysis, static knowledge repositories are trans-
formed into dynamic cognitive navigators, enabling a transition from “technologically usable” to
“educationally applicable”.
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Figure 1. Application architecture of knowledge graph in intelligent teaching
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Table 1. Comparison between knowledge engineering logic and learning cognitive logic
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Figure 2. Triple manifestations of the absence of educational logic
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Figure 3. Construction logic of the student subject cognitive graph
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