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Employing automatic analysis tools aligned to

Learning Progression-Based Instructional Design on Force and
Motion: A Case Study of Newton’s Second Law

Li Xianhe?, Shi Jin?

1. School of Physics and Optoelectronic Engineering, Jiangsu Normal University, Xuzhou 221116
2. Huaiyin Normal University, Huaian 223300

Students often find it difficult to understand concepts, connect ideas, and construct physical models
when studying force and motion. This study draws on learning progression theory to develop an instructional
design for Newton’s second law. Literature analysis and instructional case design inform a provisional
framework with five levels: experience, mapping, association, systematization, and integration. The design
connects Newton’s second law with students’ prior understanding of Newton’s first law, force equilibrium,
and experimental investigations of acceleration. These connections shape a teaching sequence in which
students revisit familiar experiences, formulate the law from experimental evidence, and analyse physical
models before developing a more coherent understanding of force and motion. The discussion extends to
subsequent topics, including the calculation of centripetal force in circular motion, to show how the concepts
and methods established in this lesson can support further learning and knowledge transfer. The proposed
design provides a reference for connecting students’ prior understanding with new concepts and supporting
coherent learning about force and motion.

learning progression; force and motion; Newton’ s second law; knowledge transfer; instructional
design
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