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Real-time Visualization of Comprehension from Emotional Responses that Creates a
Paradigm Shift in Individually Optimized Learning
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This study aimed to develop a system to visualize the degree of
comprehension while learning based on changes in learners” biometric information in real time.
Participants watched English video materials of different difficulty levels, and their facial
expression, surface temperature, pulse wave, gaze, and skin conductance were measured during the
experiment. Among these data, facial surface temperature, pulse wave, and skin conductance were
analyzed focusing on their correlation with comprehension. The higher the subjective evaluation of
comprehension, the lower the value of the frequency considered to be a heartbeat, the lower the
number of surges in skin conductance, and the lower the gradient of facial surface temperature.

These biometric data were shown to have the potential to serve as indicators of comprehension
estimation.
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