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Voluntary movement alters temporal perception: Evidence from temporal order
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Abstract: The purpose of this study was to investigate the effect of voluntary movement of self on temporal perception of
cross-modal sensory information. In experiment 1, auditory-tactile temporal order judgment (TOJ) task in which participants
judged which auditory and tactile stimuli presented earlier was performed under three movement conditions: voluntary or
involuntary conditions in which participants performed the TOJ task with voluntary or involuntary finger movement respec-
tively and no-movement condition in which participants performed the TOJ task without any movement. The results showed
that voluntary movement shifted the Point of Subjective Simultaneity (PSS) to the points on which auditory stimulus had
presented earlier than tactile one. Furthermore the temporal threshold of the TOJ task was lower under voluntary condition
than that under the other conditions. In experiment 2, auditory-tactile TOJ under voluntary and involuntary conditions were
performed in a condition where participants could not predict the timing when auditory and tactile stimuli would present.
The PSSs were different between voluntary and involuntary conditions as same as in experiment 1 but the thresholds did not
alter by voluntary movement. These results revealed that when people act voluntarily to environment, their temporal percep-
tion of cross-modal sensory information is altered. Furthermore, the results suggest that the decreasing of thresholds of TOJ
by voluntary movement is caused by the increasing of selective temporal attention for stimuli but the shift of PSSs by vol-
untary movement is not related to the increasing of the attention.
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Fig. 1 Movement conditions and time sequences of vol-
untary/involuntary movement and auditory and tactile
stimuli under the three conditions: Voluntary (V) condi-
tion, Involuntary (IV) condition and No-movement
(NM) condition.
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Fig. 2 Averages of PSSs under three movement condi-
tions in experiment 1.The error bars shows the standard
deviations between participants
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Fig. 3 Averages of JNDs under three movement condi-
tions in experiment 1.The error bars shows the standard
deviations between participants
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Fig. 4 Averages of PSSs under two movement conditions
and three interval conditions in experiment 2.The error
bars shows the standard deviations between participants
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Fig. 5 Averages of JNDs under two movement conditions
and three interval conditions in experiment 2.The error
bars shows the standard deviations between participants
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