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Abstract : With the growing integration of generative Al in educational contexts, there is an urgent need to
systematically examine college students' usage behavior and its underlying mechanisms in academic
tasks. This study adopts a three—stage research framework. First, cluster analysis is employed to
identify heterogeneous patterns of Al tool usage. Second, a structural equation model is constructed
based on a "multidimensional antecedents—motivational mediation—-behavioral outcomes" pathway,
revealing how factors such as functional perception, social influence, and ethical awareness affect
usage intention through motivational mediation. Finally, LDA topic modeling is applied to open-ended
responses as a supplementary analysis to extract students' primary concerns and expectations.
Results demonstrate significant heterogeneity in usage patterns, with motivation playing a key
mediating role. The findings suggest that universities should adopt differentiated guidance strategies,
strengthen Al ethics education, and promote the rational use of generative Al tools.

Keywords : generative Al; academic behavior; cluster analysis; structural equation modeling; topic modeling;
motivational mechanism
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