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Determinants of Middle-School Mathematics Achievement: A Regression—
Random-Forest Hybrid Analysis
Li Bing
Tianjin Wutong Middle School, Tianjin 300200

Abstract : To identify the key influencing factors of eighth—grade mathematics achievement, we analyzed math
scores for 84 students using a regression model and random—forest method. Our study systematically
examined the strength and mechanism of each predictor’ s association with performance. Midterm score
emerged as the dominant predictor; monthly—quiz and two additional test scores displayed strong positive
correlations with the final result, whereas pre—final homework quality showed a moderate positive link.
Attendance exerted only a weak influence, and a significant gender gap was detected; class membership
had no discernible effect. These findings furnish an empirical foundation for tailoring middle—school
mathematics instruction and designing targeted academic—improvement strategies.
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