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Empirical Study on the Impact of Group Collaborative
Learning on Physics Problem-Solving Ability

Yuzhang Xie
Dechang County No.2 Middle School, Liangshan, Sichuan, 615500, China

Abstract

Physics, as a fundamental discipline for studying natural laws, aims to cultivate students ‘scientific thinking and problem-solving
abilities. Group cooperative learning, grounded in constructivist theory and social assistance theory, emphasizes knowledge
acquisition and transfer through interactive collaboration. This study investigates high school physics classrooms using an
experimental-control group design, employing the “Physics Problem-Solving Competency Scale” and classroom observation
methods. Results demonstrate that group cooperative learning significantly enhances students’ conceptual understanding, model-
building, and logical reasoning skills, while boosting learning motivation and metacognitive development. The research further
analyzes the moderating effects of group role distribution, interaction quality, and teacher guidance, proposing strategies to optimize
cooperative structures and evaluation mechanisms. These findings provide practical foundations for reforming high school physics
education.
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