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Development and Practical Research of 3D Digital Teaching Materials

in Chemical Education

* KASAI Kayoko, ** TAMBATA Sayaka, ** WAKO AKi,
ek SASAKI Aoto and **** NAKAKUBO Moeri

Abstract:

As the introduction of "one terminal per student" and 3D printers in schools is being promoted, there is
a need for knowledge on how to utilize these devices and teaching materials. In this study, laboratory
apparatuses were designed using 3D CAD software and fabricated with PLA filament using a fused deposition
modeling (FDM) 3D printer, with the aim of creating comprehensive teaching materials that can be widely
used in school education classes through 3D printing. The apparatuses were confirmed to be chemically
resistant to 1.5 mol/LL HCI, 1.5 mol/LL. NaOH, and ethanol, which are used in junior high school science
classes. In addition, test tube holders for use in elementary school science classes were fabricated and used
in a university class. A questionnaire survey of the students suggested the usefulness of this material. Next,
3D digital data of molecules and crystal structures that can be fabricated by 3D printing and viewed by ICT
terminals were created as teaching materials. Molecule structure models of each isomer of menthol and
sucrose fabricated inexpensively using a stereolithography (SLA) 3D printer. Web3D/AR teaching materials
were developed from 3D data of molecular structures of limonene isomers and used in a university class.
A questionnaire survey of the students suggested that the teaching materials promote understanding of the

stereostructures.
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