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Abstract

Based on the teaching objectives and content characteristics of thermal physics courses, and in re-
sponse to common student difficulties such as superficial conceptual understanding, fragmented
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knowledge structures, and weak connections between macroscopic and microscopic perspectives,
this paper proposes an implementation model of PBL in thermal physics teaching. The model con-
sists of four core components: problem-driven learning, collaborative inquiry, open discussion, and
scaffolded question design. Focusing on the laws of thermodynamics and the kinetic theory of gases,
the model aims to help students establish a logical bridge between macroscopic thermodynamic
principles and microscopic statistical interpretations through structured problem chains and sys-
tematic classroom organization. Practical application shows that this PBL model effectively en-
hances students’ learning motivation, promotes deep understanding of thermal concepts, and cul-
tivates students’ comprehensive competencies in scientific thinking dimensions such as critical
thinking, modeling, and argumentation skills.
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Figure 1. Schematic of the PBL method
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Figure 2. Problem context of the second law of thermodynamics unit
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Figure 3. Schematic diagram of the coordinated development process of teaching and research
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Figure 4. Schematic diagram of the mutual promotion process between entropy teaching content and nonequilibrium statistical
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