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Abstract

Against the backdrop of rapid information technology advancements, big data and artificial intelligence have increasingly permeated
the education sector, offering new pathways for transforming high school physics teaching models. Traditional physics instruction,
which primarily focuses on knowledge delivery, struggles to fully meet students ‘personalized learning needs and somewhat
limits the cultivation of core competencies. By integrating data-driven analytics and intelligent teaching tools, educators can more
accurately identify learning process characteristics, enabling dynamic optimization of instructional content, methods, and assessment
approaches. This study examines the development of teaching capabilities in high school physics within the context of big data-Al
integration, analyzing aspects such as pedagogical philosophy updates, classroom structure restructuring, and evaluation mechanism
optimization. Practical implementation strategies are explored through teaching case studies. Research findings indicate that deep
technological integration with teaching enhances instructional precision and interactivity, providing robust support for realizing
physics disciplines’ educational mission.
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