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Research and development of introductory teaching materials for
quantum mechanics :
taking students to the limit of classical theory by promoting
the particle nature of light

Haruki ABE* and Haruhiko FUNAHASHI

Graduate School of Human and Environmental Studies,

Kyoto University, Kyoto 606-8501 Japan

Summary Quantum Mechanics (QM) is the cornerstone of modern science, but its esoteric nature has left it
an unfamiliar mystery to the general public. In the current school system, high school physics discusses QM
only superficially, and the number of students who learn even this content is limited. Therefore, we aim to
construct curriculum to help high school students, highly-motivated junior high school students, and the
public in general attain a deeper understanding of QM. In this paper, we discuss the lesson plan “Reading
Feynman’s QED : The Strange Theory of Light and Matter”. This lesson plan is based upon the recorded
lectures of R. P. Feynman. The main purpose of the lesson is to let students experience the collapse of classical
theory and develop an interest in QM by promoting the particle nature of light. This lesson is designed to also
deepen student understanding of the nature of science, particularly how expectations and experiments strongly
interact with each other. “The Process of Establishing Mental Recognition in Science” advocated by
Kiyonobu Itakura can be applied not only to Hypothesis—Experiment Class in a narrow sense but also to
education and research on science. For this lesson, we have created apparatus that can demonstrate
experiments and devised and tested multiple choice questions to empower students to experience the process
of established mental recognition in science. We will discuss the effectiveness of the lesson by considering
evaluations and impressions collected by the students after the lesson.





