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Abstract

Against the backdrop of China’s “Double New” curriculum reform (new curriculum standards and
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new textbooks), this study employs literature analysis to clarify conceptual foundations such as
“physics concepts” and “big ideas”. Taking the chapter “Overweight and Weightlessness” as an ex-
emplar, we conducted an experimental teaching investigation guided by big ideas in physics within
authentic contexts. By designing real-world scenarios, students were guided to innovate textbook
experiments using Phyphox tools, exploring acceleration changes during overweight and weight-
lessness phenomena. This approach aims to deepen students’ conceptual understanding and appli-
cation skills while cultivating their big ideas in physics. Findings indicate that authentic context-
based experimentation guided by big ideas effectively enhances learning motivation and advances
scientific thinking and problem-solving abilities.
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Figure 1. The structure of the physical concept system
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