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Al-powered Inquiry-Based Learning in Junior High School
Biology: A Case Study of the ‘Heritage and Variation’ Unit
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Abstract

This paper explores the deep integration of artificial intelligence (Al) technology with the “Genetics and Variation” unit in junior
high school biology education. Addressing challenges in traditional teaching such as conceptual confusion, limited hands-on
experimentation, lack of personalized guidance, and monolithic assessment frameworks, the study analyzes the abstract nature
of biological concepts, students ‘concrete thinking patterns, experimental simulations, and foundational knowledge connections.
Grounded in constructivist learning theory and situated cognition theory while aligning with biology curriculum standards, the
paper systematically demonstrates Al’s application value in genetics education. It presents a comprehensive teaching case design
encompassing contextual introduction, virtual simulations, conceptual development, practical applications, and multidimensional
evaluation. Through examining real-world implementation challenges and strategic responses, the research provides actionable
reference models for intelligent teaching reforms in junior high school biology education.
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