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The Dual Effects of Artificial Intelligence in Higher Education: Involution Risks and Innovative

Pathways
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Abstract: The integration of artificial intelligence into higher education exhibits a pronounced "double-edged sword" effect,
simultaneously driving paradigm shifts in education while triggering systemic involution risks. Grounded in complex adaptive
systems theory, this study constructs a "technology penetration-system adaptation" analytical framework to elucidate the
mechanisms underlying these dual effects. Technologically, Al fosters innovation through cognitive restructuring, resource
reallocation, and power transformation, whereas institutional inertia, cultural conflicts, and competency gaps within higher
education systems create adaptive dilemmas. Involution risks manifest as the instrumental rationalization of evaluation
systems, algorithmic control over teaching processes, and polarization in resource allocation, which collectively contribute to
systemic imbalances through a three-tiered transmission mechanism involving pressure displacement, path dependency, and
innovation suppression. To address these challenges, this study proposes a four-dimensional synergistic innovation framework
encompassing values, institutions, ecosystems, and actors: establishing an ethical framework for human-Al collaboration at
the value level, advancing smart curriculum development and formative assessment reforms at the institutional level, fostering
multi-stakeholder co-governance mechanisms at the ecosystem level, and enhancing digital competencies at the individual
level.
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