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Digital Intelligence Empowering Higher-Order Thinking Development in Project-Based
Chemistry Teaching at Junior High School— A Case Study of Exploring the Secret of the
Weather Bottle
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Abstract: Addressing weak higher order thinking and differentiated instruction in chemistry reviews, this project uses
the authentic Weather Bottle inquiry, integrating the National Smart Education Platform, GAI agents, and digital
experiments. It builds an all_scenario model (teaching learning assessment research support) and applies the
macro—micro—symbolic—data framework in interdisciplinary project_based learning. Practice shows improved student
mastery of core knowledge, evidence based reasoning, and qualitative—quantitative understanding, while enhancing
teachers’subject literacy and instructional design capacity. The model offers a replaceable paradigm for digitally
transforming junior high chemistry review lessons and fostering higher order thinking.

Keywords: Digital Intelligence Empowerment, Higher-Order Thinking, Project-Based Teaching, Junior High School
Chemistry , Weather Bottle
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