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Thinking-Oriented Teaching Reform in “Atomic Physics”

LiFen Sun Xiaoxiang LiChang Luo Liang
School of Physics and Electronic Science, Hunan Polytechnic University, Yueyang

Abstract: In view of the characteristics of atomic physics — numerous formulas, abstract concepts, and weak logical
coherence — this paper draws on Feynman’s teaching philosophy that “understanding the physical meaning is more
important than formally solving equations” and the empirical findings from Physics Education Research (PER). It
proposes a restructuring scheme centered on “concept first, image priority, experiment/historical contradiction-driven,
quantifiable process evaluation” Through the pedagogical reorganization of core topics such as blackbody radiation,
a-particle scattering, and hydrogen atom spectra, the instructional focus shifts from computational procedures to
model building, criterion selection, evidence testing, and boundary interpretation. Combined with discussion-based
classrooms, concept tests, and virtual simulations, this approach enables students to develop better quantum intuition
and critical inquiry skills. Teaching practice results show that this scheme can effectively deepens students’ conceptual
understanding and scientific thinking.

Key words: Atomic physics teaching; Concept priority; Physical picture; Scientific thinking
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