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How Generative Artificial Intelligence Affects University Students’ Learning
Al Literacy, Self-Regulated Learning,

and Cognitive Offloading: An Integrative Review

Wang Chen
Jiangxi Fenglin College of Foreign Economy and Trade, Jiujiang, Jiangxi, China

Abstract: A better piece of work produced with generative artificial intelligence (AI) does not by itself show that a
student can solve a similar problem independently. This integrative review examines that distinction in research on Al
literacy, self-regulated learning, and cognitive offloading. Studies identified through targeted retrieval and checks of
original sources are compared by what they measure, when assessment takes place, and how instruction is arranged.
Some findings support gains in Al-assisted work and immediate tests; evidence of long-term skill decline remains
insufficient. We propose a goal-referenced dynamic dual-pathway framework linking prior evaluative ability to
help-seeking, human—AI task allocation, and substantive reprocessing. Cognitive augmentation and cognitive substitution
are distinguished by whether students retain the judgment and practice required by learning goals. Teacher and peer
responses, time pressure, and tool permissions may shape this process, while feedback on success and errors may alter
help-seeking in the next task. The framework calls for process records at the level of task-specific decision episodes and
tests across tasks. A classroom application combines a key judgment, an explanation of its evidential basis, and
independent short assessments. Both the framework and the teaching arrangement await empirical testing.

Keywords: generative artificial intelligence; university student learning; Al literacy; self-regulated learning; cognitive

offloading; cognitive responsibility
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