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Research on Student Performance Prediction Based on Machine Learning

Hui Hua" Aiping Chen
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Abstract: Student performance is a key indicator for assessing learning outcomes and teaching quality. Accurate performance
prediction can provide strong support for personalized teaching and learning interventions. This study builds a regression
model based on students’ performance in various knowledge areas to predict final exam scores and identify key knowledge
areas that significantly impact the final results. The study involves steps such as data preprocessing, feature selection,
model training, and evaluation. The results show a significant linear relationship between students’ performance in regular
assessments and their final exam scores. By comparing Ridge regression, Lasso regression, and Elastic Net regression, the
study not only quantifies the influence of each knowledge area on final exam performance but also demonstrates that these
models have high prediction accuracy. This provides educators with a scientific basis for data-driven interventions and
personalized teaching strategies.
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