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Contribution Mechanism of Online Learning Behavior Data to the Accuracy of
Academic Early Warning and Model Optimization
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Abstract: The popularization of online learning platforms has made it possible to collect large-scale learning behavior data,
providing a new data foundation for the precise construction of academic early warning systems. However, existing academic
early warning models still have obvious limitations in feature selection, dynamic adaptation, and result interpretation, which
restrict the further improvement of early warning accuracy. Starting from the logical relationship between behavior data types
and early warning mechanisms, this paper systematically reviews the contribution mechanism of online learning behavior
data to the accuracy of academic early warning, and summarizes it into four levels: participation identification, learning path
analysis, deep learning judgment, and multidimensional collaboration. On this basis, four paths for model optimization are
proposed: input layer optimization based on multidimensional feature fusion, introduction of a dynamic updating mechanism,
embedding of an interpretability framework, and construction of an intervention feedback loop. The study argues that the
early warning value of behavior data lies not in the simple accumulation of data volume, but in the in-depth exploration of
the internal relationship between data structures and learning patterns. The core goal of model optimization is not only to
improve prediction accuracy, but also to ensure that early warning results effectively serve the timeliness and pertinence of
teaching interventions, thereby promoting the paradigm transformation of academic early warning systems from data-driven
to mechanism-driven.
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