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Abstract: To address the deficiency of human — agent collaboration in exercise recommendation systems, this
paper proposes a collaborative exercise recommendation framework based on the “Ideology — Teacher — Student — A-
gent” paradigm. The LLM - based knowledge engine layer leverages the course knowledge graph to implement pre-
cise knowledge tracking, and the exercise recommendation engine layer generates targeted exercise recommenda-
tions based on the tracking results. Concurrently, the framework integrates optimization strategies and cognitive en-
hancement mechanisms to further improve the accuracy of exercise recommendation. Experimental results demon-
strate that the cognitive enhancement strategies can deeply mine the local knowledge base via LLM, thereby accu-

rately capturing students’ real — time learning status and dynamically adjusting the difficulty of subsequent exercises
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according to their answering performance. Moreover, the proposed framework significantly elevates the recommen-

dation effectiveness and learning quality of exercise recommendation systems.

Keywords ;: Recommended exercises; Llm; Knowledge tracing; Knowledge base; Knowledge graph
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