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The Effects of Time Pressure on Sequential Effects in Simon Task.

Maiko Shiraishi

Abstract. The effects of time pressure (TP) on sequential effects in Simon task were
investigated using the stimulus locked lateralized readiness potential (LRP), response
locked LRP and P300. These event-related potentials (ERPs) were recorded from
participants performing a visual Simon task. In this task, participants had to press the
left key when an “F” was presented, and the right key when a “J” was presented. The
side of the stimulus and the required response side could be compatible or incompatible.
TP was manipulated by using moderate or severe response time limits. Reaction times
(RTs), stimulus locked LRP latencies and P300 latencies for incompatible stimuli were
longer than for compatible stimuli. These Simon effects were observed only when the
stimuli followed a compatible trial but not after a incompatible trial. Moreover, initial
incorrect activities in stimulus locked LRP were larger after compatible trial than after
incompatible trial. These sequential effects in Simon task were not modulated by TP.
These results suggest that the cognitive control which suppresses an automatic response
is exerted over both stimulus evaluation process and response selection process regardless
of the degree of TP.
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Table 1. Mean reaction times, accuracies, P300 latencies, stimulus locked LRP latencies,
response locked LRP latencies, and proportion of trials over time limits for each
conditions with standard deviations in parentheses

Severe TP Moderate TP
Preceding Trial Compatible Incompatible Compatible Incompatible
Current Trial Compatible Incompatible Compatible Incompatible Compatible Incompatible Compatible Incompatible
RT (ms) 372.4 397.5 378.6 386.0 416.2 456.8 436.1 439.7
(18.7) (23.3) (19.6) (23.5) (17.1) (15.8) (16.8) (16.3)
Accuracy (%) 90.8 61.1 80.7 78.5 96.4 79.8 90.6 87.8
(5.0) (10.8) (7.7) 9.8) (2.8) (7.4) (6.4) (5.8)
P300 latency (ms) 454.3 476.3 467.4 459.9 456.1 492.4 476.0 475.1
37.7) 50.2 (54.7) (30.9) (47.7) (48.0) (31.6) (33.4)
Stimulus locked 267.6 356.1 275.4 3373 263.2 366.2 271.4 359.4
LRP latency (ms) 2.2) (3.4) (2.5) (4.2) (2.3) (2.8) (2.3) (1.4)
Response locked -102.1 -55.1 -88.2 -58.0 -105.3 -84.0 -89.2 -75.7
LRP latency (ms) 2.3) (1.5) 4.1) (2.5) (5.7) (2.2) (3.3) (0.9)
Proportion of trials 21.6 34.8 28.7 28.6 6.5 11.7 10.8 8.9
over time limits (%) (10.9) (13.5) (12.3) (10.9) (5.9 (4.6) (5.1) (6.0)
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TP /CurrentTrial
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=== Severe TP/Incompatible
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Moderate TP/ Incompatible

Figure 1. Grand average of stimulus locked
LRPs plotted with overlapping
waveforms for severe TP and
moderate TP conditions and for
compatible and incompatible
current trials. Waveforms for
the compatible and incompatible
preceding trials are shown at the
top and bottom.
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Moderate TP/ Incompatible

Figure 2. Grand average of response locked
LRPs plotted with overlapping
waveforms for severe TP and
moderate TP conditions and for
compatible and incompatible
current trials. Waveforms for the
compatible and incompatible
preceding trials are shown at the
top and bottom.
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Figure 3. Grand average of ERPs at Pz
plotted with overlapping wave-
forms for severe TP and moderate
TP conditions and for compatible
and incompatible current trials.
Waveforms for the compatible
and incompatible preceding trials
are shown at the top and bottom.
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