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Abstract

Physics experiment teaching constitutes a vital component of physics instruction. It not only facili-
tates students’ understanding and mastery of physical knowledge but also promotes their holistic
development. Inquiry-based experiments hold a pivotal position in high school physics laboratory
courses, as they not only fulfill the requirement of stimulating students’ interest in experimental
inquiry emphasized by the new curriculum standards but also strengthen their sense of innovation.
Traditional paper-and-pencil tests and oral evaluations provide a relatively simplistic approach to
assessing students’ experimental performance. This paper intends to explore the application of the
PTA (Primary Trait Analysis) Scale Method in evaluating inquiry-based physics experiments in high
schools, using the exploration of the characteristics of projectile motion as an example to design a
specific evaluation scale. As an effective assessment tool for student assignments, particularly open-
ended ones, the PTA Scale Method enables a comprehensive and systematic evaluation of students’
performance during the experimental process. By identifying evaluation traits, formulating scoring
criteria, and categorizing performance levels, this method effectively integrates “teaching, learning,
and assessment”. It assists teachers in optimizing teaching procedures, enhancing teaching effi-
ciency, and plays a significant role in the cultivation and implementation of students’ core physics
competencies throughout their learning process.
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Table 1. Classification table of required experiments for high school physics students (people’s education press edition)
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Table 2. Evaluation criteria table of the PTA scale
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Table 4. PTA holistic evaluation scale taking “exploring the laws of projectile motion” as an example
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