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Abstract

The objective of this study is to improve the microscale experiment of stoichiometry in high
school, which was developed in a previous work. We tried to make the microscale experimental
errors smaller by active learning. 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 using a small electronic scale with +0.01 g precision,
which uses small quantities of reagents, includes the reaction of calcium carbonate with
hydrochloric acid to form carbon dioxide. It is a scale-down 1/4 model of the normal scale
experiment described in a textbook of “Basic Chemistry” in the Course of Study mentioned above.

In January of 2021, we obtained new small electronic scales with £0.001 g precision and in

22



0o0o0o0ooo oooooo oooo 05002023030
Journal of Center for Teacher Education, Kobe College Vol. 500 Mar. 2023

February, the project team of four students conducted brainstorming, including using the KJ
method, to get new ideas. Through the brainstorming process (for about 90 minutes), we got
original solutions, such as 1/5 scale, 1/6 scale and so on, which the science club members had
never known. Because of the COVID-19 pandemic, we had spent too little time on the club
activities. We could only choose the “1/6 scale experiment” solution from what we got, as students
can easily use tools of the experiment and the relative error of 1.4 % (carbon dioxide) of the
measure of the scale in the case of 1/6 scale experiments is sufficiently small. We verified the idea
by experiment. As a result of the experiments, it is concluded that the 1/6 scale experiment of
stoichiometry using a volumetric pipette and the electronic scale with £0.001 g precision is good
enough. We are also convinced that the brainstorming including using the KJ method, and the

improved microscale experiment work well for active learning in high school chemistry classes.

Key words: high school, active learning, microscale experiment, stoichiometry, brainstorming
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