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ARTICLE INFO ABSTRACT
Keywords Generative Artificial Intelligence (GenAl) is reshaping the educational
Generative Artificial ecosystem at an unprecedented pace, and its impact on learners' cognitive

Intelligence; cognitive load; deep processes presents a paradoxical picture in which "empowerment" and
thinking; dual effects; cognitive "impairment" coexist. Grounded in cognitive load theory, this study proposes a
load reconfiguration "Dual-Pathway Model of Cognitive Load Reconfiguration," aiming to reveal
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how GenAl exerts dual effects on learners' deep thinking abilities through the
structural reorganization of cognitive load. The research indicates that GenAl,
upon entering the learning process, first alters the distribution structure of
cognitive load—it reduces certain types of cognitive load (especially
extraneous cognitive load), while potentially changing the engagement patterns
of germane cognitive load. This "reconfiguration" affects deep thinking abilities
via two pathways: the empowering pathway expands higher-order thinking
space through the judicious release of cognitive resources; the impairing
pathway reduces opportunities for deep processing through excessive
avoidance of cognitive effort. The activation of these two pathways depends on
moderating variables such as usage patterns, task characteristics, and learner
literacy. This paper provides a new analytical framework for understanding the
cognitive mechanisms in human—Al collaborative learning, and offers a
theoretical basis for risk mitigation and efficacy optimization in intelligent
educational practice.
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