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The purpose of this study was to support programming education b{ acquiring
emotional responses from changes in learners® facial expressions acquired in real time, linking
these changes to their level of comprehension, and providing real-time support to students who are
having trouble (students with low comprehension). As the results of this study, first, it became
clear that it is difficult to obtain efficient facial expression recognition because the students
often alternate between gazing at the keyboard and gazing at the screen, mainly during the process
of programming. In addition, we have shown the possibility of acquiring emotional responses based on

predefined values even when the entire face is not shown, by using a system that can calculate
various features for the face even when the face is often missing.
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