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Research on the Practical Teaching of Empowering Junior High School Scientific Thinking
Development with Generative Al
Junjie Zhang
Hangzhou Huilan Future Technology City School

[Abstract] Currently, generative Al in junior high school science teaching mostly remains at the level of tool
application, facing issues such as disconnection from curriculum objectives, fragmented teaching content, and
separated teaching evaluation, making it difficult to effectively support the development of students' scientific
thinking. This study uses the "Liangzhu Pottery Cup Making" project as a practical carrier, introduces
curriculum thinking, and, focusing on the core concepts of "structure and properties of matter" and "technology
and engineering," develops a teaching strategy that integrates culture and science, Al—enabled design—based
learning, and a ternary collaborative evaluation of "self—assessment — peer assessment — Al assessment."
Through a four—stage teaching practice of concept analysis and plan conception, scientific inquiry and plan
justification, engineering implementation and material creation, and evaluation feedback and plan iteration,
generative Al is deeply integrated into the entire teaching process, promoting Al from a scattered tool to a
course—empowering element, reshaping the model of science practice teaching, and fostering students'
engineering practice, scientific inquiry, and critical thinking development. The study also advances the
transformation of teachers' roles from knowledge transmitters to learning scenario designers, human—AlI
collaboration guides, and thinking—enhancement coaches, providing a practical path for the deep integration of
generative Al with junior high school science curriculum to empower the development of students' scientific
thinking.
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