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Analysis of Factors Contributing to Confusion Regarding Left—-Right Understanding
of Convex Lens Images
—Proposals for Inquiry-Based Learning Based on Textbook Analysis and Teacher

Questionnaire—

TANIMOTO Kunihiko, INADA Yoshihiko*1,
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(Abstracts) This study focused on the confusion students experience regarding the
orientation of images during the learning of convex lens in junior high school.
It examined the causes of this confusion, identifying insufficient awareness of
experimental conditions such as the light source, screen, and observation location.
To investigate, the study analyzed changes in the Course of Study for Lower
Secondary Schools and textbooks and conducted a questionnaire survey of science
teachers. The results revealed that while textbook descriptions have shifted toward
specifying the observation location, teaching methods among teachers vary, causing
confusion of students. To address these issues, a 3D-printed teaching material was
developed that naturally fixes the observation viewpoint. Its effectiveness was
examined through teacher training. This material was found to be effective in

promoting students’ intuitive understanding and bringing inquiry—based learning.

Keywords: Convex lens, the orientation of images, Textbooks, Course of Study, 3D
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