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Abstract

The history of physics, which chronicles the evolution of physical knowledge and scientific methods,
serves as a vital resource for cultivating students’ core physics literacy. Current research largely
remains at the level of theoretical justification, lacking systematic analysis and empirical testing
that link specific case studies to the four dimensions of core literacy. Taking Galileo’s research on
free-fall motion as a starting point, this paper first analyzes how his investigative process aligns
with the four dimensions of core physics literacy: physical concepts, scientific thinking, scientific
inquiry, and scientific attitudes and responsibility. It then designs a teaching intervention based on
reenacting the thought process and validates its effectiveness through a quasi-experimental study.
The results show that the experimental group’s total scores were significantly higher than those of
the control group, with the proportion of students in the high-scoring bracket jumping from 0% to
50%. However, 50% of students in the experimental group remained stuck at the stage of circular
reasoning, suggesting that teaching effectiveness is moderated by prior knowledge levels. This indi-
cates that the effectiveness of teaching the history of physics depends on the reenactment of thought
processes rather than the retelling of historical narratives, and requires differentiated support tai-
lored to students with varying prior knowledge.
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