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Abstract

Physics experiments in junior high schools are the foundation of physics curricula and an essential
part of the physics learning process. They are crucial in cultivating students’ serious scientific re-
search attitudes and exercising their hands-on skills. However, many junior high schools face is-
sues such as insufficient experimental venues and incomplete equipment. Some schools, due to
insufficient funding for experimental instruments or concerns about experimental safety, have
reduced the number and duration of physics experiments or even resorted to teachers demon-
strating or lecturing instead of allowing students to operate hands-on, resulting in unsatisfactory
outcomes for physics experimental teaching. Virtual simulation experiments have advantages in
terms of cost-effectiveness, experimental safety, experimental results, richness of experimental
resources, personalized learning, learning data analysis, and practical ability training. Therefore,
an increasing number of educational institutions and schools are choosing to introduce virtual
simulation experiments to assist teaching. This article, based on the NOBOOK experimental plat-
form, has designed and implemented a series of experiments to deeply analyze the influence of
factors such as the roughness of the contact surface, the magnitude of pressure, and the speed of
sliding friction. This has enriched the content of physics experimental teaching. Through the effec-
tive application of the NOBOOK experimental platform, students’ understanding of the concept of
sliding friction and their experimental operation skills have been improved, providing beneficial
exploration for the innovation and development of junior high school physics experimental
teaching.
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Figure 1. Explore the relationship between sliding friction and speed
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Figure 2. Explore the relationship between sliding friction and pressure
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Figure 3. Explore the relationship between sliding friction and the roughness of the contact surface
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Figure 4. NOBOOK virtual simulation experiment: exploring the relationship between sliding friction and velocity
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Figure 5. NOBOOK virtual simulation experiment: exploring the relationship between sliding friction and pressure magnitude
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Figure 6. NOBOOK virtual simulation experiment: exploring the relationship between sliding friction and the roughness of
the contact surface
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