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Abstract

This paper, grounded in the HPS (History, Philosophy, and Sociology of Science) educational frame-
work, explores practical pathways for implementing core competencies in junior high school physics
experiment teaching. By analyzing the integrative value between the fundamental task of “fostering
virtue through education” and the understanding of the nature of science, this study takes the “Newton’s
First Law” unit in the eighth-grade second-semester physics textbook (People’s Education Press Edi-
tion) as a case to construct a four-stage teaching model: “introduction through history of science-ex-
perimental inquiry-critical reflection-real life application”. This model guides students to experience
the construction of scientific concepts, experimental verification, and cognitive transfer, thereby pro-
moting the coordinated development of physical concepts, scientific thinking, inquiry abilities, and sci-
entific attitudes. The study provides a practical and referential case for further enhancing the educa-
tional function of physics as a discipline.
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Figure 1. Teaching process design of “Newton’s First Law” integrating HPS
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Table 1. Effect of resistance on the distance traveled by a cart
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Figure 2. Three inclined plane experimental setups
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Figure 3. Schematic diagram of the experiment for distinguishing between raw and cooked eggs
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Table 2. Quantitative evaluation of the raw and cooked egg experiment
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