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Abstract

Learning progression theory has increasingly emerged as a critical domain in educational research,
enabling teachers to identify students’ developmental pathways and empowering students to
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advance both their knowledge and competencies. Physics, as a natural science grounded in experi-
mental practices, relies on experiments not only as a vital method to foster students’ interest in
physics but also as an indispensable approach to conceptual understanding and skill development.
Integrating learning progression theory with physics experiment instruction can thus enhance stu-
dents’ mastery of knowledge and cultivation of scientific literacy. This study designs an instructional
framework centered on the experiment “Exploring the Relationship between Acceleration, Object
Force, and Object Mass”, incorporating the scientific instructional design model developed by Pro-
fessor Guo Yuying and her team at Beijing Normal University. Through this design, the study aims
to demonstrate the significant value of merging learning progression theory with physics experi-
ment pedagogy. Furthermore, the proposed framework seeks to provide a reference for educators
interested in bridging learning progression theory with experiment-based physics teaching, offer-
ing actionable insights for optimizing instructional practices in science education.
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Figure 1. A science teaching design model based on learning progressions
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Figure 2. The learning process of the experiment “Exploring the relationship between acceleration, force and mass” based on
learning progression
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