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prediction™), 2) “Which box does it/he think the doll is in?”(We called this
“question of representation”), 3) “Which box has a doll?” (We called this “question
of reality”), 4) “Which box had a doll at first?” (We called this “question of
memory”). There are two main findings in this study. First, older children answer-
ed correctly whether the agent was human or robot. Second, the children tended to
answer more correctly in the human condition when they were asked by using
psychological verb, such that “What does it/he think?.” This seems to be very
interesting results. The older children can predict both human and robot behavior
correctly in FB task, however, they showed different responses when psychologi-
cal verb was used in the question.

Visuomotor control and visual illusion
Is the hand not deceived?

by
Hiroshi ASHIDA
Assosiate Professor of Psychology

Graduate School of Letters
Kyoto University

This paper discusses how visual illusions have been studied to gain insight into
human vision for perception and action. Visual illusions have long been studied by
psychologists, contributing to our understanding of visual perception and the
underlying mechanisms. In the last decade, physiological and neuropsychological
evidence has indicated that we have two distinct visual pathways in our brain for
conscious perception and direct action. Again, visual illusion has been playing an
important role in psychological studies after the controversial report that visual
illusion does not affect action such as manual grasping. But the idea that the hand
is not deceived by perceptual illusion is an oversimplification, because there are
cases in which real-time manual reaching yielded larger illusion than perceptual
judgement did. The frame of reference seems to be the crucial factor, which is
innately selected in accordance with the goals of perception and action. Visual
illusions therefore differently affect perception and action depending on informa-
tion processing required, such as relative coding of objects in a three dimensional
space or real-time prediction of the target trajectory for action toward it. The
findings on visual illusion, when put together, support the idea of distinct visual



processing for perception and action in the two brain pathways. This conclusion is
further discussed in light of recent ideas and findings in anatomy, physiology, and
neuropsychology.

Neural Representation of Mentalization
under a “Theory of Mind” task

by
Naoyuki Osaga
Professor of Psychology

Graduate School of Letters
Kyoto University

The biological basis of social interaction is reviewed from the perspective of
“how our brain makes it possible to read other people’s minds”. Recent develop-
ments of cognitive neuroscience coupled with cognitive psychology demonstrated
that brain disorders can impair certain social interactions due to malfunction of
the “social brain”. Brain imaging studies based on fMRI (functional Magnetic
Resonance Imaging) studies suggest that a network of areas connecting the
prefrontal and temporal cortex of the human brain forms the neural basis of
mentalizing (“theory of mind”: ToM), that is, representing one’s own and other
people’s mental state. Using event-related f{MRI, we investigated the neural sub-
strates of the working memory’s executive (attention control) system with
respect to differences in working memory capacity. To explore individual differ-
ences in the executive control process for the mentalizing task (ToM-task), we
introduced a reading span test composed of short sentences to invoke mentalizing
of other people’s mental state. Two subject groups were selected: those with high
working memory capacities, labeled high-span subjects (HSS) according to the
reading span test, and those with low working memory capacities, labeled low-
span subjects (LSS). Results showed significant activation in three regions in
comparison with controls: left dorsolateral prefrontal cortex (DLPFC), left infe-
rior frontal gyrus (IFG) and left temporo-parietal junction (TPJ) area under
the ToM task. For both HSS and LSS groups, the fMRI signal intensity increased
in IFG and TP]J during the RST~initiated ToM task, while the left DLPFC region
was uniquely activated in HSS group. Behavioral data also showed that perform-
ance was better in HSS than in LSS. The results suggest that the working
memory’s executive function related to representing one’s own and other people’s



