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Abstract

The objective of this study is to develop a microscale experiment of stoichiometry by active
learning in high school. Active learning is a new and key concept of the revised Course of
Study defined by the Ministry of Education, Culture, Sports, Science and Technology-Japan in
2018. The developed microscale experiment, which uses small quantities of chemicals,
includes the reaction of calcium carbonate with hydrochloric acid to form carbon dioxide. It is
a scale-down model of the normal scale experiment described in a textbook of “Basic
Chemistry” in the Course of Study mentioned above. In 2018, the practice for the senior class
of the science course consisted of 5 lessons as follows: 1) preparatory lecture, 2) the
microscale experiment, 3) analyzing and discussing the obtained data, making a report and
filling out a questionnaire, 4) presentation, 5) final plenary discussion. All of the 24 students of
the class were divided into 8 groups equally. Every group chose the best scale (1/8, 1/4, 1/2 or
normal scale) for the experiment of stoichiometry to succeed from the viewpoints of their
skills and motives. They verified their hypotheses chosen by experiment. Almost all of the
groups succeeded in their experiments. A questionnaire about the learning process was given
to them from the viewpoint of active learning. The learning process of the students was
discussed. Their class evaluation was positive. In conclusion, we are convinced that the

microscale experiment works well for active learning in high school chemistry.
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	バインダー2
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