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Abstract:: With the proliferation of generative artificial intelligence, college students have become its core users, and Al

tools are deeply integrated into learning environments. To investigate college students’ willingness to use Al learning
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tools and the underlying mechanisms driving such willingness, this study integrates the Technology Acceptance Model
(TAM)
questionnaires, and empirical analysis, we have analyzed 474 valid questionnaires with SPSS and the PROCESS plugin

and Self-Determination Theory (SDT) to construct an analytical framework. By using literature review,
for reliability and validity tests, regression, and mediation analysis. The results indicate are as follows: First, intelligent
interactivity has a significant positive impact on both perceived usefulness and perceived ease of use; Second, an
engaging learning experience has a significant positive impact only on perceived usefulness, with no significant effect on
perceived ease of use; Third, perceived usefulness and perceived ease of use both significantly and positively influence
usage attitude, and usage attitude has the strongest explanatory power for usage intention; Fourth, usage intention
significantly and positively influences ; Fifth, perceived usefulness partially mediates the relationship between intelligent
interactivity and usage attitude, while perceived ease of use mediates the relationship between engaging learning
experience and usage attitude; Sixth, college students in different academic years exhibit significant differences in
perceived usefulness and usage intention, with sophomores scoring the highest, demonstrating a “sophomore peak”
pattern. This study reveals the cognitive and affective pathways underlying college students’ willingness to use Al
learning tools, providing empirical evidence for stratified optimization and targeted guidance for Al tool developers,

higher education administrators, and students.

Keywords: college students; artificial intelligence learning tools; usage intention; Technology Acceptance Model

(TAM) ; learning scenarios
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