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Supporting High School Chemistry Learning through the Use of Handheld AR for
Virtual Quantitative Experiments

Yuusuke TAMAGAWA" , Hiroshi FURUKAWA?
b College of Information Science, University of Tsukuba

? Institute of Engineering, Information and System, University of Tsukuba

Abstract: In chemistry education, conducting chemical experiments is important. However, there are challenges
associated with chemical experiments, such as financial costs, the potential for accidents, and insufficient time for
repeated experimentation. This study explores the use of virtual chemistry experiments, facilitated by handheld AR
(Augmented Reality) devices, to address such challenges in traditional chemical education. An AR application for
COD (Chemical Oxygen Demand) measurement experiments was developed, and comparisons were made between
the test scores of learners who engaged in learning through AR and those who used traditional textbook-based
learning. The use of AR chemistry experiments for learning has been confirmed to be effective in acquiring and
solidifying learning content. Furthermore, it has been confirmed to be more effective in acquisition compared to
learning with traditional textbooks.
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