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[Abstract] This study examines the integration of artificial intelligence (A1) within virtual laboratories for science
education. Through a PRISMA-guided review of eight studies, it explores how Al is applied and its theoretical impacts.
Findings show Al serves as virtual assistants, adaptive assessments, and serious games, effectively enhancing students’
cognition, engagement, and interaction. Cognitive psychology theories, particularly cognitive load theory and cognitive
architecture theory, dominate the theoretical framework. The study suggests significant potential for further Al-virtual
lab integration, recommending that educators apply these tools in theoretically informed ways.
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