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Visualizing 1 mol Quantities: Development of Cubic Teaching Materials for Introductory Chemistry Class
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Abstract

Mole unit is generally known as one of the most important, yet difficult concepts to introduce in high school chemistry in
Japan. Reviewing previous studies, the authors assumed that the perceived difficulty can be mitigated by introducing mole
concept more systematically, ie. number of particles, molecular weight of the substance, and the volume of gas, and by
demonstrating those concepts with visualization. The present study produced cubic teaching materials that can visualize the
amount of 1 mol. On each face of the cube, the number of particles (6.02 x 10%), mass (molar mass), and volume of gas under
the standard state (224 L at 0 C, 1.013 X 10° Pa) per mol are displayed. The materials were introduced to a 16 university
students’ class. Pre- and post-tests on mole concept were implemented and the students participants showed significant
improvement, including systematic understandings of number of particles, mass, and volume of gas. Furthermore, the
students expressly reported their strong preference to the materials. From these results, it can be concluded that the
materials can contribute to smooth understandings of mole concept in high school chemistry.
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