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Abstract: Classroom behavior analysis represents a critical frontier in intelligent education research, aiming to
automatically identify student learning behaviors to reveal engagement patterns and cognitive states, thereby providing
empirical foundations for personalized instruction and educational quality enhancement. However, traditional
unimodal approaches exhibit inherent limitations in handling low-resolution images and complex classroom
environments, suffering from insufficient feature representation and noise interference that impede comprehensive
behavioral characterization. To address these challenges, this study proposes a novel data augmentation framework
leveraging multimodal large language models. Our approach integrates cross-modal alignment between visual
inputs and textual context through joint embedding spaces, enabling synergistic analysis of student postures, facial
expressions, and environmental interactions. Experimental results demonstrate that the proposed multimodal
framework achieves superior performance over traditional unimodal baselines in terms of accuracy and F1 metrics,
especially when dealing with complex backgrounds and low-resolution images. This study integrates multimodal
large language models with feature fusion techniques, delivering an efficient and precise analytical framework for
classroom behavior analysis while providing valuable insights for intelligent education research.
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