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Abstract

To accurately predict students’ dropout risks and assist vocational colleges in implementing early learning risk interventions, this
study developed a student learning risk prediction model. The dataset underwent missing value imputation, normalization, one-
hot encoding, and SMOTE-based category imbalance correction. The predictive performance of logistic regression, decision trees,
Gradient Boosting, and Bagging models was compared. Experimental results demonstrated that the Bagging ensemble learning model
achieved the best performance on the test set, with an accuracy of 99.62% and an Fl-score of 85.33%. SHAP analysis identified
mental health scores, GPA, and attendance rate as the three key predictors of student dropout. The proposed model exhibits high
accuracy and interpretability, providing a scientific foundation for vocational colleges to establish precise early warning mechanisms
and tailored intervention strategies.
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