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Changes in cerebral blood flow during programming learning using a portable NIRS instrument
—Basic experiment of speech protocol analysis and changes in cerebral blood flow—
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—— Abstract
This paper reports on a basic experiment to confirm the extent to which the relationship between cognitive
activity and cerebral blood flow during programming can be clarified using a simple portable NIRS device. As

a background, we pointed out the importance of the role of the frontal pole cortex in the previous studies using
MRI and fMRI on program learning, and based on this, we are trying to propose teaching materials and
instructional methods that contribute to the enhancement of the function of the frontal pole. As a first step, we
aim to clarify the extent to which cognitive activities during programming can be substituted by portable NIRS,
which is less action-limiting than fMRI. Here, we qualitatively analyzed the relationship between cognitive
activity and changes in cerebral blood flow during four programming sessions. As a result, it was confirmed
that changes in cerebral blood flow in NIRS sensitively reflected changes in cognitive activity. The results of
this study provide a perspective on the significance, possibility, and analysis method of quantitative analysis of
cerebral blood flow data.
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