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Abstract

Against the backdrop of digital transformation in basic education and the “New Curriculum Standards” reform, artificial intelligence
(AD) is injecting new vitality into junior high school physics education. AI demonstrates advantages in knowledge presentation,
experimental experiences, personalized learning, and intelligent assessment, driving transformative changes in classroom concepts
and systems. This paper reviews domestic and international research, analyzes the theoretical foundations and practical significance
of Al empowerment in junior high school physics, proposes deep integration pathways, and summarizes application models such
as smart classrooms, virtual simulation experiments, adaptive learning, and intelligent assessments. Practical evidence shows that
Al can effectively stimulate learning interest, enhance scientific literacy and inquiry abilities, and promote precise and personalized
teaching. However, challenges remain including insufficient digital literacy among teachers, incomplete resource availability, and
lagging evaluation mechanisms. The article suggests optimizing integration mechanisms, strengthening training programs, improving
resource ecosystems, and building intelligent assessment systems to advance high-quality development in junior high school physics
education and comprehensively elevate students’ core competencies.
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