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The development of methods for understanding the state and characteristics of
learners using wearable biometric measurement devices
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We constructed a skin conductance and heart rate measurement system tailored
for classroom use, incorporating open-source assets to minimize financial and human costs. In six
STEM education sessions, practical exercises such as measurement and assembly yielded more positive

subjective evaluations compared to lecture sessions. The evaluations of "unpleasant-pleasant,”™ "
vigor," and "concentration" demonstrated a relatively strong correlation with physiological
responses. Regardless of the class format, higher physiological responses appeared to reflect the
students® sense of pleasantness. Students with higher vigor ratings maintained relatively high
alertness even in the latter parts of the class, where alertness typically tends to decrease. The
concentration rating was solelg related to skin conductance, suggesting that assessing concentration
through heart rate alone may be challenging.
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