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ARTICLE INFO ABSTRACT

Keywords With the rapid development of large language models and multi-agent
educational agent; cognitive technologies, educational agents are evolving from simple question-answering
diagnosis; personalized learning tools into intelligent systems capable of cognitive diagnosis and personalized
path; knowledge tracing; large instruction. However, existing educational agents still exhibit notable
language model; multi-agent deficiencies in the accuracy and interpretability of cognitive diagnosis, as well
system as in the personalization and adaptability of learning path recommendations.




This study focuses on the design of cognitive diagnosis functions and
personalized learning path recommendation for educational agents, and
proposes a closed-loop framework of "diagnosis—recommendation—feedback—
optimization." The research first reviews the theoretical foundations and
technological evolution of cognitive diagnosis models and personalized
learning path recommendation, and then puts forward a system architecture for
educational agents that integrates neural cognitive diagnosis, knowledge graph
constraints, and large language model reasoning. On this basis, we design a
multi-agent collaborative cognitive diagnosis functional module and a dynamic
learning path recommendation algorithm, and empirically validate the
diagnostic accuracy and recommendation effectiveness of the system. This
study aims to provide a theoretical framework and technical pathway for the
scalable realization of "teaching according to aptitude" in intelligent education
systems.
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