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Abstract

The "2022 Edition of the Physics Curriculum Standards for Compulsory Education" issued by the
Ministry of Education in 2022 has made clear provisions on the core competencies of students in
compulsory education, such as physics concepts. Physics concepts refer to the overall understanding of
material, motion and interaction, energy, and other aspects from a physical perspective. The HPS
educational philosophy is an educational philosophy that organically combines the history of science,
philosophy of science, and sociology of science, and applies them to school education. To meet the needs
of the curriculum standards and practical teaching, combining with the HPS educational philosophy in the
actual teaching process is an effective way to cultivate the physics concept of students in compulsory
education.

Based on literature review and data research, develop student survey questionnaires, test papers, and
teacher interview outlines to investigate the current level of physics concepts among junior high school
students, as well as the understanding, understanding, and use of HPS education concepts by teachers.
Through the analysis of student questionnaires and test papers, it is found that there is a problem of unclear
understanding of physics concepts and laws in the process of applying them. Through interviews with
teachers, it was learned that there are certain difficulties in exploring and integrating the content of HPS
education concepts, and efficiently using HPS education concepts to complete actual teaching. Based on
the six steps of the HPS teaching mode proposed by Mengke and Osborne, the author selected the teaching
design of Chapter 16 on Voltage, Chapter 17 on Ohm's Law, and Chapter 21 on the Ocean of
Electromagnetic Waves from the ninth grade of the Human Education Press for Middle School Physics.
Based on the corresponding teaching design, this study takes students from a junior high school in Shihezi
City as the practice objects, and analyzes the changes in their physics concept level before and after the
practice using questionnaires and test papers.

The research results indicate that based on the HPS education concept, the use of the HPS teaching
model in teaching practice has led to a significant increase in the physical concept level of students in the
experimental class compared to the control class. Specifically, students have significantly improved their
understanding of physical phenomena and their level of physical concepts. The application of HPS teaching
philosophy in middle school physics teaching has certain practical application value. The application of this
educational philosophy in teaching practice can enhance students' understanding and construction of
physics knowledge, and cultivate their level of physics concepts.

Keywords: HPS educational philosophy; HPS teaching mode; Junior high school physics; Physical

concepts
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