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About the Relationship Between Brain Waves, Heart Rate and Facial

Expressions During Programming Learning
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Abstract In the current self-study system, only the learning contents prepared in advance are used, and it is
not possible to respond according to the learning state of each learner. We are targeting on-demand lessons that
do not assume real-time teacher guidance using video chat or the like. In on-demand lessons, we are advancing a
research project on a self-study system that can grasp the learning status of each learner and provide optimal learn-
ing content to that learner. In this project, we are working on research to grasp the learning state using biological
information such as brain waves. Then, we experimentally verified the method of estimating the difficulty of the
task by focusing on the o wave and the 8 wave. However, in actual operation, it is not realistic to have the learner
wear an electroencephalograph for learning. The purpose of this study is to discover biological information that can
be measured by a non-wearable device that substitutes for brain waves for estimating the learning state.

Key words Programming Learning, Learning State, Brain Wave, Heart Rate, Facial Expression Analysis.
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