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The impact of generative artificial intelligence on college students’
academic performance: Heterogeneous treatment effect based

on generalized random forest model
WAN Meizi, JIANG Mobing , LU Pin, XIAO Qianyuan
(School of Economics and Management, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The application of generative artificial intelligence (generative AD in education is becoming
increasingly widespread, but its effectiveness in higher education remains highly contested within the
academic community. This study conducts a questionnaire survey using a four-stage mixed sampling
method across several universities in Hangzhou and employs a generalized random forest model to analyze
the average and heterogeneous impact of generative Al on college students’ academic performance. The
results show that generative Al has a high adoption rate among college students and significantly improves
their academic performance and learning efficiency. Further analysis reveals that the duration of Al usage
positively affects academic performance, while usage frequency has no significant effect. The analysis of
individual treatment effects indicates substantial heterogeneity: students with higher learning adaptability
are more likely to experience improvements in academic performance; students with lower initial grades

benefit more in terms of performance gains; those with better initial performance are more likely to see
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improvements in learning efficiency; and those with stronger anti-interference abilities experience greater

gains in learning efficiency.

These findings not only provide empirical evidence for scientifically

understanding the value of generative Al in higher education, but also offer practical reference for

enhancing the learning effectiveness of college students and promoting the implementation of the "Al +

higher education" strategy.

Key words: generative artificial intelligence; college students; academic performance; generalized

random forest model; heterogeneous treatment effect
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