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Research on the construction of an academic early warning model for vocational college students

——A hybrid model based on Logistic regression and random forest

Weihong Luo”, Yan Li, Yixin Zhang

Jiangxi Aviation Vocational and Technical College, Fuzhou, Jiangxi

[ Abstract] Most existing domestic studies on academic early warning focus on undergraduate universities, while
quantitative modeling for vocational colleges is insufficient. Common problems include delayed early warning, an indicator
system lacking features of vocational education, and difficulties in balancing model interpretability and prediction accuracy.
Taking vocational college students as the research subjects, this paper conforms to the school-running characteristics of
vocational colleges featuring work-integrated learning and prioritizing practical training and internships, incorporates
characteristic indicators such as practical training scores and post internship performance, and constructs a hybrid academic
early warning model based on Logistic Regression and Random Forest. Firstly, Logistic Regression combined with the
LASSO algorithm is adopted for feature selection to identify the core influencing factors of academic risks. Random Forest
is then used as the main prediction model to improve early warning accuracy, with XGBoost and a single decision tree
applied for comparative verification. The model is evaluated by indicators including the AUC value, accuracy rate and
recall rate. Finally, three tiers of academic risk warning levels (Red, Yellow and Blue) are divided, with hierarchical and
classified intervention strategies formulated correspondingly, so as to form a closed-loop management mechanism covering
early warning, intervention and feedback.
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