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The progression in physics students’ concepts of an
electron wave

Jiun-Liang Ke
ABSTRACT

This research focuses on how physics students at different higher educational levels learn
Quantum Mechanics (QM). A common problem in the learning of QM is that many students use QM
concepts inappropriately and mix QM with classical mechanic (CM) concepts to interpret the
subatomic behaviour. This has led some researchers to suggest that CM concepts should be avoided
when teaching QM. The research methodology used both qualitative and quantitative procedures. The
goals are to (1) document the conceptual patterns at different conceptual stages, (2) find out the core
concepts and conceptual relationships, and (3) explore the key factors in the progression of students’
QM mental models. Research samples are physics students from undergraduate through master on to
PhD levels. Research instruments adopted questionnaire, concept cards and interview. There are three
main findings. First, students’ experience (sense perception, p-prims) is one of the key factors on
which students develop their QM mental models. Second, some students use mental models that keep
both CM and QM concepts in their minds without being aware of any conflict. Third, the more
experienced students also hold both CM and QM concepts in their minds but they can switch between
CM and QM knowledge systems to explain phenomena in different contexts. Based on the major

findings, a learning model and a teaching framework for QM are proposed.

Keywords: misconception, conceptual development, physics education
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