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Summary

The purpose of this paper is to examine the validity of our revised teaching
materials on microscale experiments of cells through practical lessons.
Microscale experiments are the most useful and informative tools for high
school science. In Japan, concepts related to cells and batteries are taught in
high school chemistry, and therefore, we are interested in developing and
improving their teaching materials using microscale experiment methods. We
have already improved the teaching materials on cells proposed by Shoji and
Ogino. Our revised teaching materials enable you to make voltaic and Daniell
cells, as well as a lead storage battery in a 12-well plate. Using our teaching
materials, we have performed three practical lessons on microscale
experiments of cells for senior high school female students at Kobe College
during 2015-2016. All students that took these lessons performed the
experiments steadily, finished them completely, and understood them
sufficiently. Our teaching materials allowed a shortened experiment time and a
reduction in the amount of reagents compared to the normal-sized ones. The
questionnaires on the practical lessons suggested that many students highly
rated our practical lessons and microscale experiments. Consequently, we
conclude that our teaching materials are useful for high school chemistry

education.
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