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Thesis Summary (approx.800 English Words )

The simultaneous perception of multimodal sensory information has a crucial role for effective reactions to external environment. Up until
now, many studies of simultaneous perception of multimodal sensory information have focused on no movement, in which participants
simply receive information from external environment. Whereas, such temporal perceptions of multimodal sensory information often
accompany voluntary movements. There is a little studies to investigate whether voluntary movements affect simultaneous perception of
multimodal sensory information or not. However, these previous studies reported contradictory effects of voluntary movements on
simultaneous perception of visual or auditory and tactile stimuli, when tactile stimulus was presented to the moving body part. Furthermore,
the same location of voluntary movements and tactile stimuli raised another question that whether voluntary movements affect the
simultaneous perception or not, when tactile stimulus was a non-moving body part. Until now, little is known about spatial limits on the
effect of voluntary movements on simultaneous perception, especially when tactile stimulus was presented to a non-moving body part. This
study aimed to investigate the effect of voluntary movement on the simultaneous perception of auditory and tactile stimuli in experiment 1
and the spatial effects on the abovementioned effect in experiment 2 by temporal order judgment (TOJ) task. In a TOJ task, the point of
subjective simultaneity (PSS) and the just noticeable difference (JND) are measured. The PSS is a time point in which the two stimuli is
perceived at the same time. The JND is the smallest interval participants can clearly judge the order of two stimuli, as a measure of
participant's ‘temporal resolution’. In particular, in voluntary movement condition, participants were asked to voluntarily move their right
index fingers and judge the temporal order of auditory and tactile stimuli. In experiment 1, the tactile stimulus was presented to the moving
right index finger, whereas in experiment 2, the tactile stimulus was presented to the non-moving left index finger. We designed passive
movement condition to exclude the effect of proprioceptive information of the movements, in which participants’ right index fingers were
moved by device, while no movement condition was used as the control condition. Thus, there were three conditions including voluntary
movement, passive movement, and no movement in these two experiments. In the experiment 1, the results showed that the PSS during
voluntary movement shifted from the tactile stimulus being first during passive movement or no movement to the auditory stimulus being
first, whereas there was no difference of PSSs between passive movement and no movement conditions. Although there was no statistic
difference in the JNDs among the three conditions, these differences were marginal differences. These results of experiment 1 indicate that
voluntary movement affected the PSS in auditory—tactile simultaneous perception, and it seemed to impair the temporal resolution, even
there was no significant difference between voluntary movement and passive movement conditions, between voluntary movement and no
movement conditions. In experiment 2, the results showed that there were significant differences of PSSs between voluntary movement and
passive movement conditions, between voluntary movement and no movement conditions, whereas there was no difference between passive
movement and no movement conditions. On the other hand, voluntary movement and passive movement, compared with no movement,
significantly increased the JNDs. And, voluntary movement, compared with passive movement, increased the JND. These results of
experiment 2 indicate that voluntary movement also affected simultaneous perception of auditory and tactile stimuli, even when the tactile
stimulus was presented to a non-moving body part, not just to a moving body part as has been shown in experiment 1. Thus, from the results
of this study, we suggest that voluntary movement affected the simultaneous perception of auditory and tactile stimuli, and that the same
shift effects of voluntary movement, compared with passive movement and no movement, on the PSSs occurred, when tactile stimulus was
presented to both the moving body part and non-moving body part. The inconsistent effects of passive movement on the temporal resolution,
in which passive movement, compared with no movement, did not affect the JND in experiment 1, while increased the JND in experiment 2,
might be attribute to the divided attention by movements of non-moving left index fingers in method procedures of experiment 2. After
discussed the same shift effects of voluntary movements on PSSs and JNDs, and the different effects of passive movement on the JNDs, we
suggested that attention is not enough to affect the PSSs, as prior entry effect reporting by in previous studies, the unique mechanism in
voluntary movement (motor information, such as efference copy) might also affect the PSSs. In conclusion, this study indicates that
voluntary movement affected simultaneous perception of auditory and tactile stimuli, when tactile stimulus was presented to both of the
moving body part and non-moving body part.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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