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Abstract

The present study investigated the relationship between working memory capacity
and brain activity using functional near-infrared spectroscopy (fNIRS). Working memory
capacity is correlated with cognitive ability, and it is assumed that subject with variable
capacities exhibit different patterns of brain activity. We administered the Reading Span
Test (RST) language task to measure linguistic working memory, while we measured the
cerebral blood flow (CBF) change as an index for evaluating brain activity. We measured
the distance experimental data and the ideal wave by DTW distance. And we find the
region involved in working memory task by selecting some channels with small distance of
DTW. Twenty subjects were classified into high- and low-score groups based on their RST
score. High- score group has significantly small DTW distance in two regions compared
with low- score group. One is Dorsolateral prefrontal cortex which is the role of the central
excecutive. The other is Wernicke’s area which is the role of phonological store. These
indicated that high- score group actived the region of working memory. In contrast, low-
score group was small activity associated with the task, and the control of attention was
not working well. Our findings suggest that subjects who have large working memory
capacity active to associate with the task in the region of working memory. Therefore,

difference in cerebral blood flow changes were caused by working memory capacity.
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