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Abstract—To support the development of modeling competence in software engineering education, intelligent analysis of
students' modeling behavior is crucial for understanding their modeling strategies and providing personalized
instruction. Existing modeling behavior analysis methods primarily rely on pattern mining through structure matching,
lacking a deep understanding of students' modeling intentions. The analysis results remain at a superficial level of
pattern recognition, failing to reveal learners' thought processes. Furthermore, existing methods generally lack a
framework for behavioral semantic interpretation and the ability to generate interpretations, making it difficult to
translate the mined results into teacher-understandable behavioral explanations, thus limiting their application value in
instructional diagnosis. This paper proposes a modeling behavior pattern mining and interpretation framework based on
multi-agent collaborative reasoning. This framework constructs a '"modeling behavior pattern—semantic
interpretation' mapping knowledge base, achieving collaborative generation of pattern mining, semantic understanding,
and interpretation through multi-agent collaboration. This reveals the strategies and thought processes in students’
modeling process, providing support for instructional diagnosis and personalized feedback.
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