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Preparation for horizontal or vertical dimensions
affects the right—left prevalence effect

AKIO NISHIMURA AND KAZUHIKO YOKOSAWA
University of Tokyo, Tokyo, Japan

When stimulus and response simultaneously vary in both horizontal and vertical dimensions, the stimulus—
response compatibility effect is often larger for the horizontal dimension. We investigated the role of preparation
for each dimension in this right-left prevalence. In Experiment 1, tasks based on horizontal and vertical dimen-
sions were mixed in random order, and the relevant dimension in each trial was cued with a variable cue—target
stimulus onset asynchrony (SOA). A right-left prevalence effect was observed only when participants prepared
for the upcoming task. Experiment 2 replicated the absence of the prevalence effect for the simultaneous presen-
tation of cue and target using a fixed SOA of 0 msec. In Experiment 3, the right—left prevalence emerged with a
0-msec SOA when participants prepared for each dimension based on its frequency. These results suggest that
participants’ internal set can be greater for the horizontal dimension, leading to the right-left prevalence effect.

With dimensionally overlapped stimulus and response
sets, responses are faster and more accurate when the stim-
ulus and the response correspond than when they do not
(Kornblum, Hasbroucq, & Osman, 1990). This is called
the stimulus—response (S—R) compatibility effect. The
S—R compatibility effect has been widely investigated for
spatial S—R correspondences (for a review, see Proctor &
Reeve, 1990). In a typical spatial S—-R compatibility task,
both the stimuli and the responses vary horizontally. Par-
ticipants are required to make a right or a left response to
the stimulus position. Responses are faster and more accu-
rate when the stimuli are assigned to ipsilateral responses
(i.e., right response to right stimulus, and left response to
left stimulus) than when they are assigned to contralateral
responses (i.e., right response to left stimulus, and left re-
sponse to right stimulus; see, e.g., Brebner, 1973; Shaffer,
1965). The S—R compatibility effect emerges even when
the stimulus position is irrelevant to the task (e.g., Simon
& Craft, 1972), known as the Simon effect (for reviews,
see Lu & Proctor, 1995; Simon, 1990). According to the
coding explanation of the S—R compatibility effect (e.g.,
Umilta & Nicoletti, 1990; Wallace, 1971), a spatial code
that specifies the stimulus position is formed when the
stimulus is presented, and is compared with the spatial
code that specifies the response position. When the stimu-
lus and response codes are identical, the response selec-
tion is faster than when they are not.

The S—-R compatibility effect also emerges for the
vertical dimension, and the size of the vertical compat-
ibility effect is comparable to the size of the horizontal
compatibility effect (Nicoletti & Umilta, 1984; Vu, Proc-
tor, & Pick, 2000). However, when S—R compatibility
varies both in the horizontal and the vertical dimensions

simultaneously, the compatibility effect is often larger for
the horizontal dimension than for the vertical dimension
(right-left prevalence; Nicoletti & Umilta, 1984; for a re-
view, see Rubichi, Vu, Nicoletti, & Proctor, 2006). Umilta
and Nicoletti (1990) concluded that people may preferen-
tially allocate attention to the horizontal dimension rather
than the vertical dimension, making the horizontal dimen-
sion salient. This saliency favors the spatial coding of the
horizontal dimension when both horizontal and vertical
spatial information are available.

Mainly situational factors of the stimulus or response
influencing the right—left prevalence effect have been in-
vestigated, such as unimanual versus bimanual responses
(Hommel, 1996; Vu & Proctor, 2001); ipsilateral versus
contralateral hand and foot (Vu & Proctor, 2001, 2002; see
also Nicoletti & Umilta, 1985); crossed versus uncrossed
hands (Vu & Proctor, 2001, 2002); the distance between
the responding hands (Vu et al., 2000); stimulus modal-
ity (Nicoletti, Umilta, Tressoldi, & Marzi, 1988); and the
distance between the stimuli along horizontal and vertical
dimensions (Vu & Proctor, 2002) (see also Rubichi et al.,
2006). The findings of these studies are consistent with
the salient-features coding account proposed by Vu and
Proctor (2001, 2002; Vu et al., 2000). They proposed that
right-left prevalence occurs because using the right and
left effectors makes the right—left distinction more salient
than the top—bottom distinction and that the prevalence
effect (i.e., a larger S—R compatibility effect) emerges
along the more salient dimension determined by the task
structure.

However, internal factors also seem to affect the right—
left prevalence. Hommel (1996, Experiment 1) found an
advantage for horizontal compatibility effect relative to
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vertical compatibility effect when participants were in-
structed to choose responses exclusively on the basis of
the horizontal dimension. A similar advantage of vertical
compatibility effect was found with instruction to choose
responses based exclusively on the vertical dimension.
Thus, he did not find a “strong” right-left prevalence in
which the horizontal compatibility effect was larger than
the vertical compatibility effect in spite of the vertical in-
struction. However, he did find a “weak” right-left preva-
lence effect in which the advantage of the horizontal com-
patibility effect for the horizontal instruction was larger
than the advantage of the vertical compatibility effect for
the vertical instruction.! Hommel (1996) attributed the
right-left prevalence reported by Nicoletti and Umilta
(1984, 1985; Nicoletti et al., 1988) to their participants’
not following the vertical instruction but instead using the
horizontal code to determine the response because of the
faster formation of the horizontal code than the vertical
code due to the use of right and left effectors (see also
Rubichi, Nicoletti, Pelosi, & Umilta, 2004, for the close
relationship between the speed of code formation and
right—left prevalence). Vu et al. (2000) replicated the ef-
fect of instruction on the right—left prevalence effect.

Thus, instructions that influence the preparation state
of the participants for each dimension have an effect on
right-left prevalence (Hommel, 1996; Vu et al., 2000).
The absence of right-left prevalence in a two-dimensional
Simon task with bimanual keypress responses (Proctor,
Vu, & Nicoletti, 2003; Vu, Pellicano, & Proctor, 2005),
in which the stimulus position was irrelevant to the task,
also indicates the importance of participants’ intentional
preparation for each dimension.2 Right—left prevalence
may emerge because preparation for the horizontal dimen-
sion is stronger than for the vertical dimension due to the
relative salience of the horizontal dimension. However,
most right—left prevalence studies, except those using a
Simon task, varied the conditions between blocks (such as
both compatible, horizontally compatible, vertically com-
patible, and neither compatible) and between participants
(such as horizontal and vertical instruction groups). In
these conditions, participants could fully prepare for the
task in a block before the target in each trial was presented.
Moreover, some of the participants might have ignored the
task instructions based on the vertical dimension in the
previous studies using between-block manipulations of
conditions, as was suggested by Hommel (1996).

Some recent studies have used within-block manipu-
lations of conditions. For example, Meiran and his col-
leagues conducted a series of task-switching studies with
S—R sets similar to those used in the right—left prevalence
paradigm (Meiran, 1996, 2000a, 2000b, 2005; Meiran &
Chorev, 2005; Meiran, Chorev, & Sapir, 2000). In Mei-
ran’s paradigm (see Figure 1, but note that Figure 1 depicts
the experimental setups of our study and is different from
Meiran’s in some aspects), the participants always re-
sponded by using a key that spatially corresponded to the
stimuli along the task-relevant dimension. For example,
when participants responded using an up—left/down-right
key arrangement in the horizontal task, as is depicted in
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Figure 1. Illustration of the compatibility conditions (compat-
ible in upper panels; incompatible in lower panels) for the vertical
task (left panel) and for the horizontal task (right panel), with up—
left/down—right key configuration. Stimuli are depicted by filled
circles, response keys are depicted by squares, and red and green
grids are depicted by two types of dotted lines.

the right panel of Figure 1, the S—R spatial relationship
was always compatible along the task-relevant horizon-
tal dimension. However, the task-irrelevant vertical rela-
tionship was compatible when the target appeared in the
up-left or down—right position (upper panel) but was in-
compatible when it appeared in the up-right or down—left
position (lower panel). Thus, S—R compatibility varied
only for the task-irrelevant dimension. Right—left preva-
lence has been discussed mainly in terms of the overall
relevant compatibility effect across the conditions, and
of the compatibility effect when the irrelevant dimension
was incompatible (see Vu et al., 2000). However, the com-
patibility effect corresponding to Meiran’s paradigm (i.e.,
the irrelevant S—R compatibility effect when the relevant
dimension was always compatible) also seemed to show
a right-left prevalence effect in previous studies. For ex-
ample, Vu et al. (2000, see their Table 1; see also Vu &
Proctor, 2002, Appendix A, for similar results) obtained
a larger horizontal compatibility effect (56 msec; defined
as the difference between the both compatible and the ver-
tically compatible conditions with vertical instructions,
corresponding to the upper left and lower left panels of
our Figure 1, respectively) than a vertical compatibility ef-
fect (—2 msec; defined as the difference between the both
compatible and the horizontal compatible conditions with
horizontal instructions, corresponding to the upper right
and lower right panels of our Figure 1, respectively). This
showed a right—left prevalence effect with irrelevant di-
mensions when the relevant dimension was compatible.
Meiran (1996) found no difference between the hori-
zontal and the vertical tasks, and no significant effects
including the interaction between task and compatibility.
Because of these null effects, Meiran rarely included the
task as a factor in the analyses in subsequent studies. How-
ever, Meiran (2005) recently obtained a larger horizontal
compatibility effect with a vertical task than a vertical
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compatibility effect with a horizontal task, and this right—
left prevalence effect was not affected by the interval be-
tween the cue onset and the target onset (i.e., the stimulus
onset asynchrony, or SOA). Because the SOAs used in
Meiran (2005) were limited (200 and 1,200 msec), the
difference between vertical and horizontal compatibility
effects and the influence of preparation time in this para-
digm is unclear.

Recently, Proctor, Koch, and Vu (2006) conducted a
right-left prevalence study using a variant of Meiran’s
paradigm. In Experiments 1 and 2, the stimuli varied only
along the incongruent diagonal. In Experiment 3, the stim-
uli appeared in one of the quadrants, and thus the experi-
mental situation was more similar to that used in Meiran
(2005). Proctor et al. (2006) reported a right—left preva-
lence unaffected by the SOA (100 or 900 msec). Thus,
they replicated Meiran (2005), and concluded that the task
structure determines the right—left prevalence effect and
preparation for each dimension does not alter the preva-
lence effect. However, they used an overall reaction time
(RT) in each condition, not the compatibility effect, as an
indicator of right—left prevalence. The right—left preva-
lence effect has been defined as a larger horizontal com-
patibility effect relative to a vertical compatibility effect.
So it may not be strictly equivalent to regard the difference
of RTs in horizontally instructed and vertically instructed
conditions as evidence for a right-left prevalence effect.
In fact, Proctor et al. (2006) included compatibility as a
factor for analysis and found an interaction between task
and compatibility, indicating a right—left prevalence effect
according to our definition. Although the three-way inter-
action was not significant, the compatibility effect based
on our definition was numerically smaller for a short SOA
than for a long SOA, indicating a role of preparation in
the right-left prevalence effect. The numerical increase
of the right—left prevalence effect as a function of SOA in
Proctor et al. (2006) suggests very rapid preparation for
each dimension. However, both Meiran (2005) and Proc-
tor et al. (2006) included only partial and full prepara-
tion conditions (i.e., short and long SOAs) and did not
investigate the condition with no preparation time for each
dimension. Thus, although the importance of an internal
state for right—left prevalence has been indicated (Hom-
mel, 1996; Proctor et al., 2003; Vu et al., 2000, 2005), the
role of preparation for each dimension in the right—left
prevalence effect is still unclear.

In the present study, we explored the effect of an in-
ternal set on the right-left prevalence effect by using a
modification of Meiran’s paradigm. We used the differ-
ence of compatibility effects along the horizontal and
vertical dimensions as an indicator of the right—left preva-
lence effect. We also analyzed the overall RTs for each
dimension (see Proctor et al., 2006) to explore the rela-
tionship between the speed of the horizontal and vertical
spatial coding and the right-left prevalence (see Hommel,
1996; Rubichi et al., 2004). Faster spatial coding along
the structurally salient horizontal dimension should lead
to the shorter RTs for a horizontal dimensional task. If this
causes the right—left prevalence effect, then the advantage

of the horizontal task would covary with the right—left
prevalence. However, preparation for each dimension, in
addition to the structural salience of the horizontal dimen-
sion, may be related to higher horizontal code activation
probably accompanying the more efficient suppression of
vertical coding (see Meiran, 2000a). If this is essential for
the right-left prevalence effect to emerge, then the right—
left prevalence would appear only when participants could
prepare for each dimension before the target stimulus pre-
sentation, and may not covary with the RT advantage for
the horizontal task. In Experiment 1, participants prepared
for each dimension in a trial-by-trial manner, and the prep-
aration time was manipulated. In addition to the partial
preparation and full preparation conditions, which were
included in previous studies (e.g., Meiran, 2005; Proc-
tor et al., 2006), we included a no-preparation condition
(i.e., simultaneous presentation of the task cue and target).
Experiments 2 and 3 focused on the situation in which
the task cue and the target were presented simultaneously
because the right—left prevalence effect was absent when
there was no preparation time in Experiment 1 (i.e., 0-msec
SOA). In Experiment 2, we replicated Experiment 1 using
the simultaneous presentation of the task cue and the tar-
get. In Experiment 3, we manipulated participants’ set be-
tween blocks by changing the relative probability for each
task with a 0-msec SOA, in order to dissociate the effects
of preparation and the simultaneous presentation of the
task cue and the target itself.

EXPERIMENT 1

We investigated whether the right—left prevalence effect
was affected by the preparation for each dimension. For
this purpose, vertical and horizontal judgments were in-
termixed in an unpredictable order. Thus, the task set var-
ied within blocks, and participants responded based on the
instructed (i.e., cued) dimension (see Meiran, 1996). We
manipulated the preparation time for the upcoming task to
test whether the preparation for each dimension differed.
We used a sufficient response—cue interval (1,600 msec;
see Meiran et al., 2000) to rule out a simple carryover
effect because our interest was in the effect of prepara-
tion for the task. We used three SOAs (cue—target onset
asynchrony): 0 msec, during which no preparation could
be done; 170 msec, during which some but not sufficient
preparation could be done; and 1,620 msec, during which
sufficient preparation could be done. We chose a 0-msec
SOA in order to include a no-preparation situation. We
chose an intermediate SOA of 170 msec and a long SOA
of 1,620 msec for two reasons. First, because Meiran
(2005) reported no modulation of the right—left preva-
lence with 200- and 1,200-msec SOAs, we chose an inter-
mediate SOA less than 200 msec but clearly distinct from
0 msec, and a long SOA more than 1,200 msec. Second,
according to previous studies (e.g., Meiran et al., 2000)
and a pilot experiment, it seemed that the preparation for
the task proceeds rapidly after the onset of the task cue
and then more gradually in this paradigm, so the 170-msec
SOA seems to be just under the rapid-preparation phase.
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On the other hand, 1,620 msec would allow enough time
to achieve full preparation.

We changed the cue property that might have affected the
preparation for each dimension and the resulting right—left
prevalence in Meiran’s paradigm. Meiran used a pair of ar-
rowheads as the cue. For example, with the horizontal task,
the right-pointing arrowhead appeared at the right of the
grid, and the left-pointing arrowhead at the left of the grid. It
is known that an arrow automatically activates the response
corresponding to the pointing direction (Eimer, 1995). Thus
the arrowheads might prime the spatial code correspond-
ing to the pointing direction. Similarly, the pair of vertical
or horizontal arrowheads might automatically activate the
corresponding dimensional task set. These automatic acti-
vations of corresponding responses and/or of task-relevant
dimensions might affect the right-left prevalence in Mei-
ran’s paradigm. To exclude any external spatial information
and the spatial asymmetry between the horizontal and the
vertical dimensions by task cue, instead of arrowheads we
used grid colors as task cues in our experiment. Thus in our
experiment, internal preparation for the task, which varies
in a trial-by-trial manner, should emerge.

To confirm that participants prepared for the horizon-
tal or vertical dimension in each trial, we included a task
switch factor in the analyses. If participants do prepare for
each dimension on the basis of the task cue, we would find
a cost to switch the task-relevant dimension. Moreover,
this switch cost and RT would decrease as the SOA in-
creases. Although these results were obtained in previous
task switching studies (e.g., Meiran, 1996), it is necessary
to test whether these are replicated in our study despite the
methodological differences.

In the S—R arrangement used in this study, bimanual
responses make the horizontal dimension salient. If the
task structure determines the prevalence effect and prepa-
ration does not alter the effect (see Proctor et al., 2006; Vu
& Proctor, 2001, 2002), and if the earlier formation of a
right-left code elicits the right—left prevalence (see Hom-
mel, 1996; Rubichi et al., 2004), then the right-left preva-
lence would emerge irrespective of the SOA. On the other
hand, if the relative salience of one dimension makes the
preparation along that dimension stronger, then the right—
left prevalence would be absent for the simultaneous onset
of the cue and target. But the right—left prevalence would
increase as the SOA increases.

Method

Participants. Sixteen students (8 female; mean age 22.4 years,
range from 19 to 24 years) took part in this experiment. All had
normal or corrected-to-normal vision. They were naive as to the
purpose of the experiment.

Apparatus and Stimuli. The stimulus presentation and data col-
lection were controlled by an AV-tachistoscope system (Iwatsu ISEL
1S-703). Stimuli were presented on a 22-in. color monitor. A view-
ing distance of approximately 80 cm was maintained by a head-and-
chinrest. The response apparatus consisted of two single key boxes
aligned diagonally on a table so that one key was above and to the
right, or above and to the left, of the other key, like the pair of keys
“1” and *“9” or the pair of keys “3” and “7 on the numeric pad of a
keyboard. The two response keys were separated approximately 5 cm
from each other in both the horizontal and vertical dimensions. The

right and left keypresses were made with the corresponding index
fingers. The vertical dimension of the response apparatus was not
aligned parallel to the display but instead projected onto the depth
dimension (i.e., the above—below axis corresponded to the far—near
axis). However, neither the compatibility effect in the vertical dimen-
sion nor the right-left prevalence effect should be influenced by this
projection (see Vu et al., 2000). The distance between the center of
the response apparatus and the display was approximately 65 cm.

The stimuli were a 2 X 2 grid (approximately 3.4° in visual angle
on a side) presented at the center of the display, and a solid circle
(approximately 0.4° in diameter) presented at the center of one of the
quadrants of the grid.

Tasks and Procedure. The participants switched between a ver-
tical task and a horizontal task according to the color of the grid.
Half of the participants engaged in the vertical task with a green
grid and the horizontal task with a red grid, and vice versa for the
remaining half. On the vertical task, participants had to press the
above or below key as quickly and accurately as possible according
to the vertical location of the stimulus regardless of its horizontal
location. For example, with the up—left and down-right key configu-
ration, participants had to press the up—left key when the stimulus
was presented at the up-right or up—left location, and to press the
down-right key when the stimulus was presented at the down-right
or down—left location. On the horizontal task, participants had to
make a fast and accurate press of the right or left key according to the
horizontal location of the stimulus regardless of its vertical location
(see Figure 1). Note that the S—R mapping in the task-relevant di-
mension was always compatible, and the compatibility varied within
the task-irrelevant dimension. The horizontal compatibility effect
was determined by the difference between the compatible and in-
compatible conditions of the vertical task (see above-left and below-
left panels of Figure 1, respectively), and the vertical compatibility
effect was determined by the difference between the compatible and
incompatible conditions of the horizontal task (see above-right and
below-right panels of Figure 1, respectively).

The experiment was conducted in a darkened room. Each trial
began with the display of the 2 X 2 grid in white on a black back-
ground for 1,000 msec. Then the grid color changed to red or green.
With an SOA of 0, 170, or 1,620 msec, the target stimulus, a white
circle, appeared in the center of one of the four quadrants of the
grid until a response was made. As soon as a response was made,
all the visual stimuli disappeared. The intertrial interval (ITI) lasted
for 600 msec. A 500-Hz feedback tone was given during the first
100 msec of the ITI when the wrong key was pressed. Each experi-
mental session consisted of three blocks, and each block consisted of
288 trials of 12 repetitions of the factorial combination of grid color
(green or red), SOA (0, 170, or 1,620 msec), and stimulus location
(above-right, above-left, below-right, or below-left) in pseudoran-
dom order. Before the test block, participants completed a practice
block consisting of 48 trials. Participants could take short rests be-
tween the test blocks.

Results

The significance criterion was set at p < .05 for all
analyses. The first trial in each block, trials in which RTs
were less than 100 msec or more than 3,000 msec (outliers;
0.05%), and trials preceded by errors or outliers (3.0%)
were excluded from all the analyses. After these exclu-
sions, the mean RTs for correct responses and the error
rates were submitted to separate ANOVAs with SOA (0,
170, or 1,620 msec), task (horizontal or vertical), switch
(repeat or switch), and compatibility (compatible or in-
compatible) as within-participants factors. The mean RTs
and error rates for each condition are shown in Table 1.

The ANOVA of the RT data revealed that all four main
effects were significant [SOA, F(2,30) = 72.66,p < .001;
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Table 1
Mean Reaction Times (RTs, in Milliseconds) and
Error Rates (%) for Experiment 1 As a Function of SOA,
Task, Switch, and Compatibility

Compatible Incompatible
RT Error Rate RT Error Rate
SOA = 0 msec
Horizontal Task
Repeat 543 0.0 691 4.5
Switch 617 0.4 792 6.0
Vertical Task
Repeat 566 0.2 720 4.7
Switch 672 0.9 863 11.4
SOA = 170 msec
Horizontal Task
Repeat 509 0.0 627 24
Switch 545 0.2 699 6.0
Vertical Task
Repeat 521 0.0 682 6.0
Switch 580 0.0 804 94
SOA = 1,620 msec
Horizontal Task
Repeat 452 0.4 536 1.9
Switch 452 0.4 562 43
Vertical Task
Repeat 480 0.2 629 4.7
Switch 475 0.0 645 8.6

task, F(1,15) = 9.28, p < .01; switch, F(1,15) = 115.44,
p < .001; compatibility, £(1,15) = 31.10, p < .001]. Re-
sponse latency decreased as SOA increased (683, 621, and
589 msec for SOAs of 0, 170, and 1,620 msec, respec-
tively). Participants responded faster on the horizontal
task (585 msec) than on the vertical task (636 msec). RTs
were shorter when participants repeated tasks (580 msec)
than when they shifted tasks (642 msec). Responses were
faster with compatible trials (534 msec) than with incom-
patible trials (687 msec).

The two-way interaction between SOA and switch was
significant [F(2,30) = 35.04, p < .001]. The 106-msec
switch cost with a simultaneous onset of task cue and a
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Figure 2. Compatibility effects for Experiment 1 as a function
of dimension and SOA.

target decreased to 72 msec with the intermediate SOA,
and finally almost disappeared (9 msec) with the longest
SOA. The three-way interaction between SOA, task, and
switch was significant [F(2,30) = 3.48, p < .05]. Switch
costs were larger with the vertical task than with the
horizontal task only when the SOA was 0 msec (125 vs.
87 msec) or 170 msec (90 vs. 54 msec). The switch cost al-
most disappeared when the SOA was 1,620 msec for both
tasks (5 vs. 12 msec). The significant two-way interac-
tion between switch and compatibility [F(1,15) = 16.33,
p <.005] revealed a larger switch cost in the incompatible
condition (80 msec) as compared to the compatible condi-
tion (45 msec).

The significant two-way interaction between SOA
and compatibility [F(2,30) = 4.22, p < .05] indicated
a smaller compatibility effect with the 1,620-msec SOA
(128 msec) than with 0-msec and 170-msec SOAs (167
and 164 msec, respectively). Most importantly, the three-
way interaction between SOA, task, and compatibility
was significant [F(2,30) = 4.45, p < .05]. As shown in
Figure 2, the right-left prevalence increased as the SOA
increased. The magnitudes of the right—left prevalence ef-
fect were 11 msec (n.s.), 56 msec (p = .062), and 63 msec
(p < .05) for each SOA. The right—left prevalence effects
did not statistically differ in size for the latter two SOAs.
No other interactions were significant.

The ANOVA of error rates revealed a main effect of
SOA [F(2,30) = 3.69, p < .05]. Error rates decreased
as SOA increased (3.5%, 3.0%, and 2.6% for SOAs of
0, 170, and 1,620 msec, respectively). The main effect
of task was significant [F(1,15) = 9.03, p < .01]. Par-
ticipants responded more accurately to the horizontal task
(2.2%) than to the vertical task (3.8%). The main effect of
switch [F(1,15) = 17.94, p < .001] revealed more errors
on switch trials (4.0%) than on repeat trials (2.1%). The
main effect of compatibility was significant [F(1,15) =
30.36, p < .001]. Participants made few errors on compat-
ible trials (0.2%), and made most of the errors on incom-
patible trials (5.8%).

All the two-way interactions involving compatibility
were significant: with SOA, F(2,30) = 4.06, p < .05; with
task, F(1,15) = 8.57, p <.05; and with switch, F(1,15) =
15.85, p <.005. These reflected differences in accuracy as
shown by main effect of each factor, which appeared only
in the incompatible condition because of a floor effect in
the compatible condition (see Table 1). The other interac-
tions were not significant.

Discussion

With regard to the task switching, our results gener-
ally replicated the findings in previous studies (see Mei-
ran, 2000a). With increasing preparation time, tasks were
performed more efficiently. We obtained switch costs
that decreased as the preparation time for the upcoming
task increased. Although the “residual” switch cost at the
1,620-msec SOA was not significant in this experiment, a
residual cost is not always present in task switching stud-
ies and is affected by some factors (see, e.g., De Jong,
2000; Gonzalez, Milan, Pereda, & Hochel, 2005; Meiran,
2000b; Meiran & Chorev, 2005). In contrast to the absence
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of a residual cost in our study, Proctor et al. (2006, Ex-
periment 3) found a constant switching cost across SOAs
using a similar switching procedure. Thus, the effect of
preparation on switching cost in Meiran’s task switch-
ing paradigm seems to be unstable. Some methodologi-
cal factor(s) might affect the residual cost in our experi-
ment, but this issue is beyond the scope of our study. The
compatibility effect was present, and the switch cost was
larger in the incompatible condition than in the compat-
ible condition. The three-way interaction of switch, SOA,
and compatibility was not significant. Unlike Meiran’s
(1996) previous study, the horizontal task was easier than
the vertical task (but see Meiran et al., 2000).

The right—left prevalence effect was absent when there
was no preparation time for the upcoming task. However,
the prevalence effect increased as the SOA increased,
although the compatibility effect itself decreased as the
SOA increased. These results contradict the faster hori-
zontal code formation hypothesis (Hommel, 1996; Ru-
bichi et al., 2004) that would predict an unchanged right—
left prevalence effect across SOAs because the horizontal
code should have been formed faster in the task structure
of this experiment where participants used right and left
hands as response effectors. Rather, the results suggest
that preparation for the horizontal dimension would be
stronger than for the vertical dimension when participants
preliminarily prepared for each dimension.

Our results show the effect of SOA on the right—left
prevalence effect, which Meiran (2005) did not find. Al-
though this would appear to be a discrepancy between these
two studies, the results are consistent when the SOAs used
in both studies are considered. We obtained no prevalence
with a 0-msec SOA, a 56-msec nonsignificant tendency
of the prevalence with a 170-msec SOA, and a 63-msec
significant right—left prevalence with a 1,620-msec SOA.
The SOAs used in Meiran (2005) were 200 msec and
1,200 msec, both of which were between our middle SOA
and long SOA. The right-left prevalence effect of 58 msec
obtained by Meiran (2005) was numerically between the
prevalence effect with the 170-msec SOA and that with
the 1,620-msec SOA in our experiment. Thus, the time
course of the right—left prevalence effect found in Meiran
(2005) is consistent with our experimental findings.

Proctor et al. (2006) reported that preparation for the
upcoming task did not affect the right—left prevalence.
This is inconsistent with the results obtained in our ex-
periment. However, the results of both experiments show
some consistency. Unlike the usual right-left prevalence
studies, Proctor et al. (2006) used the RTs for each task
as indicators of the prevalence effect, and found that RTs
for the horizontal task were faster than for the vertical
task. However, the SOA had little effect on this horizontal
task superiority, which was found in our experiment as
well. On the other hand, the right-left prevalence effect
(superiority of the horizontal compatibility effect to the
vertical compatibility effect) in our experiment increased
as the preparation time increased. In Proctor et al. (2006,
Experiment 3), no significant effect of SOA on this right—
left prevalence was obtained although the right—left preva-
lence effect was numerically smaller for a short SOA of

100 msec than a long SOA of 900 msec. This is probably
because of the differences of the shortest SOA adopted
in each experiment. We used 0 msec, whereas they used
100 msec. Overall, an increasing right—left prevalence as a
function of SOA would be the pattern. The nonsignificant
effect in Proctor et al. (20006) indicates that the prepara-
tion for a task that elicits the prevalence effect proceeds
rapidly. In fact, the present study showed little, if any, in-
crease in the right—left prevalence effect from the 170- to
the 1,620-msec SOA. The difference of RTs and the com-
patibility effect for horizontal and vertical dimensions as
a function of preparation time provide some indication
about the effect of the relative salience on dimensional
processing and right—left prevalence. We discuss this issue
more in the General Discussion.

EXPERIMENT 2

The failure to find a right-left prevalence effect for the
0-msec SOA in Experiment 1 seems to be unique and the-
oretically important. To test the generality of the absence
of the right—left prevalence effect when there is no prepa-
ration time for each dimension, in Experiment 2 we repli-
cated Experiment 1 using only the simultaneous presenta-
tion of the task cue and target. We changed the task cue so
that the task cue and the relevant target information were
conveyed by the same stimulus. Although the vertical and
the horizontal tasks were the same as in Experiment 1, the
target shape signaled the to-be-conducted task. Because
all of the trials involved 0-msec SOA, participants were
aware that they would have no time to prepare after cue
onset.

Method

Participants. Twelve students (6 female; mean age 22.0 years,
range from 21 to 26 years) participated. All had normal or corrected-
to-normal vision. They were naive to the purpose of the experiment.
None of them had participated in Experiment 1.

Apparatus, Stimuli, Tasks, and Procedure. These were the
same as in Experiment 1, except for the differences noted below.
The SOA was fixed at 0 msec. The target stimulus was a solid circle
(approximately 0.4° in diameter) or a solid square (approximately
0.4° on a side) at the center of one of the quadrants of the grid. All
of the stimuli were presented in white on a black background. The
participants switched between a vertical task and a horizontal task
according to the stimulus shape. Half of the participants conducted
the vertical task with a circle stimulus and the horizontal task with a
square stimulus, and vice versa for the remaining half. Each experi-
mental session consisted of four blocks, and each block consisted of
128 trials of 16 repetitions of the factorial combination of stimulus
shape (square or circle) and stimulus location (above-right, above-
left, below-right, or below-left) in pseudorandom order. Before the
test block, participants engaged in a practice block consisting of 64
trials.

Results

The first trial in each block, trials in which the RTs were
less than 100 msec or more than 3,000 msec (outliers;
0.03%), and trials preceded by errors or outliers (4.1%)
were excluded from all the analyses. After this exclusion,
the mean RTs for correct responses and the error rates
were submitted to separate ANOVAs with task (horizontal
or vertical), switch (repeat or switch), and compatibility
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Table 2
Mean Reaction Times (RTs, in Milliseconds) and
Error Rates (%) for Experiment 2 As a Function of Task,
Switch, and Compatibility

Compatible Incompatible
RT Error Rate RT Error Rate
Horizontal Task
Repeat 476 0.0 750 3.9
Switch 508 0.3 813 7.9
Vertical Task
Repeat 529 0.8 851 11.2
Switch 568 0.8 870 10.6

(compatible or incompatible) as within-participants fac-
tors. The mean RTs and error rates for each condition are
shown in Table 2.

An ANOVA of the RT data revealed main effects of
task [F(1,11) = 6.30, p < .05], switch [F(1,11) = 6.34,
p < .05], and compatibility [F(1,11) = 34.70, p < .01].
Responses were faster for the horizontal task (637 msec)
than for the vertical task (705 msec), for the repeat trials
(652 msec) than for the switch trials (690 msec), and for
the compatible condition (520 msec) than for the incom-
patible condition (821 msec). No interactions were sig-
nificant, including the two-way interaction between task
and compatibility [F(1,11) < 1, p = .37]. The vertical
compatibility effect (290 msec) was comparable to the
horizontal compatibility effect (312 msec).

An ANOVA of the error rate data revealed a main effect
of task [F(1,11) = 5.69, p < .05]. Participants responded
more accurately to the horizontal task (3.0%) than to the
vertical task (5.8%). The main effect of compatibility
[F(1,11) = 15.40, p < .01] revealed more errors on in-
compatible trials (8.4%) than on compatible trials (0.4%).
No other main effect or interactions were significant.

Discussion

Although RTs for the horizontal task were faster than for
the vertical task (see also Proctor et al., 2006), the compat-
ibility effects along the horizontal and vertical dimensions
did not differ significantly. Despite the methodological
differences between Experiments 1 and 2, we successfully
replicated the absence of the right-left prevalence effect
for a 0-msec cue—target SOA. This indicates that the dis-
appearance of the right—left prevalence with simultaneous
presentation of task cue and target is a replicable general
phenomenon and not due to the mixing of longer SOAs in
Experiment 1. We conclude that the right—left prevalence
effect does not occur without preparation for the upcom-
ing task dimension.

EXPERIMENT 3

Experiment 1 revealed a right—left prevalence for task
set preparation preceding the target onset within blocks.
However, the right—left prevalence effect was absent when
there was no time for preparation for the task in Experi-
ments 1 and 2. The absence of the right—left prevalence
effect with a 0-msec SOA might be due not to the absence
of preparation for the task dimension, but to the simulta-

neous presentation of the task cue and target. To exclude
this possibility, we conducted an experiment with simul-
taneous presentation of the task cue and target, but with
overall preparation for each dimension. We used a 0-msec
SOA only, and manipulated the relative frequency of each
task in a block.

Manipulation of task frequency is similar to the ma-
nipulation of instructions in the right-left prevalence re-
search literature (e.g., Hommel, 1996; Vu et al., 2000) in
that it affects the internal set of the participants beyond
each trial. If participants prepare for the frequent task,
then the RTs should be faster for the frequent task than
for the infrequent task. In such a case, if the right-left
prevalence comes from the difference of the preparation
for each dimension, then the compatibility effect advan-
tages along the frequent task dimension and the right—left
prevalence effect when collapsed across the horizontal
frequent and vertical frequent conditions should appear
analogous to the effect of instruction (see, ¢.g., Hommel,
1996; Vu et al., 2000). On the other hand, if the absence of
the right—left prevalence in Experiments 1 and 2 were due
to the simultaneous presentation of task cue and target,
then no right-left prevalence should be obtained in this
experiment either.

Method

Participants. Sixteen students (8 female; mean age 21.8 years,
range from 19 to 24 years) took part in this experiment. All had
normal or corrected-to-normal vision. They were naive as to the
purpose of the experiment. None of them had participated in previ-
ous experiments of this study.

Apparatus, Stimuli, Tasks, and Procedure. These were the
same as in Experiment 1, except for the differences noted below.
The SOA was 0 msec in all the trials. We manipulated the probabil-
ity of each task between blocks. Half of the participants performed
one practice and two experimental blocks with 80% green grids and
20% red grids, and then performed one practice and two experimen-
tal blocks with 80% red grids and 20% green grids. The other half
performed the reversed order of task frequency. Each practice block
consisted of 80 trials and each test block consisted of 180 trials.
Participants were explicitly informed which task was frequent in the
subsequent blocks before each task frequency condition started.

Results

The first trial in each block, trials in which RTs were
less than 100 msec or more than 3,000 msec (outliers;
0.03%), and trials preceded by errors or outliers (3.2%)
were excluded from all the analyses. After this exclusion,
the mean RTs for correct responses and the error rates
were submitted to separate ANOVAs with frequent task
(horizontal or vertical), task (horizontal or vertical), and
compatibility (compatible or incompatible) as within-
participants factors. Because the number of trials with
the repeat condition of the infrequent task was small, and
because task switch did not modulate the right—left preva-
lence in Experiments 1 and 2, we did not use switch as a
factor in Experiment 3. The mean RTs and error rates for
each condition are shown in Table 3.

The main effect of frequent task [F(1,15) = 4.66, p <
.05] indicated that RTs were faster when the frequent task
was the horizontal task (523 msec) rather than the ver-
tical task (547 msec). The two-way interaction between
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Table 3
Mean Reaction Times (RTs, in Milliseconds) and
Error Rates (%) for Experiment 3 As a Function of Frequent
Task, Task, and Compatibility

Compatible Incompatible
RT Error Rate RT Error Rate
Horizontal Frequent”
Horizontal task 387 0.4 461 4.4
Vertical task 546 0.2 701 12.8
Vertical Frequent®
Horizontal task 552 0.3 701 11.1
Vertical task 407 0.4 526 6.3

*Frequent means 80% of the trials.

frequent task and task [F(1,15) = 138.56, p < .001]
showed faster responses for the frequent task. The hori-
zontal task was responded to faster than the vertical task
when the horizontal task was frequent (424 vs. 623 msec),
whereas the opposite was true when the vertical task was
frequent (627 vs. 467 msec). The main effect of compat-
ibility [F(1,15) = 79.04, p < .001] revealed a 124-msec
compatibility effect. The three-way interaction of frequent
task, task, and compatibility [F(1,15) = 8.87, p < .01]
revealed an advantage of compatibility effect along di-
mension for the frequent task (see Figure 3). We obtained
an 81-msec right-left advantage when the horizontal task
was frequent, and a 29-msec top—bottom advantage when
the vertical task was frequent. The significant interaction
of task and compatibility [F(1,15) = 8.87, p < .01] indi-
cated an overall right-left prevalence. This reflects that
the right—left advantage for the horizontal task frequent
situation was larger than the top—bottom advantage for the
vertical task frequent situation. No other main effects or
interactions were significant.

An ANOVA of error rates revealed a main effect of
compatibility [F(1,15) = 50.56, p < .001]. Participants
made few errors on compatible trials (0.3%), and made
almost all of the errors on incompatible trials (8.6%).
The two-way interaction between frequent task and task
[F(1,15) = 11.84, p < .005] indicated fewer errors on the

250
O Vertical compatibility effect

B Horizontal compatibility effect
200

150

100

Compatibility Effect (msec)

Horizontal Frequent
Frequent Task

Vertical Frequent

Figure 3. Compatibility effects for Experiment 3 as a function
of dimension and frequent task.

frequent task (2.9%) than on the infrequent task (6.1%).
The horizontal task was less error prone than the verti-
cal task when the horizontal task was frequent (2.4% vs.
6.5%), whereas the opposite was true when the vertical
task was frequent (5.7% vs. 3.4%). The three-way interac-
tion between frequent task, task, and compatibility was
significant [F(1,15) = 20.44, p < .001], indicating the
advantage of the compatibility effect along the dimension
for the frequent task. We obtained an 8.5% right—left ad-
vantage when the horizontal task was frequent, and a 4.9%
top—bottom advantage when the vertical task was frequent.
Other main effects or interactions were not significant.

Discussion

Performance was better for the frequent task, confirm-
ing that the participants prepared for the frequent task.
The compatibility effect for the dimension of the frequent
task was larger than for the dimension of the infrequent
task. The difference of participants’ mental sets between
blocks led to an advantage for the prepared dimension.
Most importantly, we obtained the right—left prevalence
effect. The right-left advantage in the horizontal frequent
condition was larger than the top—bottom advantage in
the vertical frequent condition. Right-left prevalence did
not emerge when the SOA was 0 msec in Experiments 1
and 2. In those experiments, the probability for the tasks
was equal, which should have eliminated participants’
preparation at the 0-msec SOA. In contrast, in Experi-
ment 3, the probability of each task was not equal and
participants seemed to prepare for the frequent task, thus
already activating a set for the dimension of the frequent
task before the task was specified. Thus, the right-left
prevalence effect emerged when participants prepared for
each dimension even with a 0-msec SOA. This indicates
that the absence of the prevalence effect with a 0-msec
SOA in Experiments 1 and 2 was due to the absence of
preparation for each dimension, not to the simultaneous
presentation of the task cue and target.

The findings in this experiment were very similar to the
findings in research studies using instruction manipula-
tion. The right-left advantage with horizontal instruction
was larger than the top—bottom advantage with vertical
instruction in many of the right-left prevalence studies in
which participants prepared for the instructed dimension
prior to the target presentation (e.g., Hommel, 1996; Vu
et al., 2000). Considering the instruction and frequency
effects, it seems that people can prepare for either the hori-
zontal or the vertical dimension, but that preparation for
the horizontal dimension can be more powerful, leading
to the right—left prevalence.

GENERAL DISCUSSION

In this study, we investigated the effect of participants’
preparation for vertical and horizontal dimensions on
right—left prevalence. In Experiment 1, we tested the ef-
fect of preparation for horizontal and vertical coding on
right—left prevalence and its time course in a trial-by-trial
manner. The vertical and horizontal tasks were mixed
within a block, and the upcoming task was specified by
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a task cue simultaneously with or preceding the target.
When the participants did not prepare for the task (i.e., the
simultaneous presentation of the cue and the target), no
prevalence effect was observed. However, the right—left
prevalence effect increased as the SOA increased. Experi-
ment 2 replicated the absence of the right—left prevalence
effect in the absence of preparation for the upcoming task
by using simultaneous presentation of the task cue and the
target. In Experiment 3, we dissociated the preparation
for each dimension and the simultaneous presentation of
the task cue and the target by manipulating the frequency
of each task between blocks while keeping the SOA at
0 msec. Although we obtained advantages for the dimen-
sion of the frequent task, we obtained an overall right—left
prevalence effect when the findings were collapsed across
the horizontal and vertical frequent conditions. Thus, we
showed the importance of preparation for the horizon-
tal and vertical dimensions for the right—left prevalence
effect.

The horizontal dimension is more salient than the verti-
cal dimension in the task structure of this study (bimanual
responses using two proximally separated diagonal keys
on a table and the stimuli equally separated along the hori-
zontal and vertical dimensions), probably due to the use
of right and left effectors (see Vu & Proctor, 2001). Hom-
mel (1996) also indicated the importance of the use of
right and left effectors in right—left prevalence. One might
argue that the response arrangement would also play a role
in determining the relative salience. Responses were not
placed one above the other but rather away from or near
the body in this study; we regarded this depth dimension
as the vertical dimension. This projection might decrease
the compatibility effect for the vertical dimension because
the vertical responses in fact do not vary along that di-
mension. However, Vu et al. (2000) showed that neither
the compatibility effect in the vertical dimension nor the
right-left prevalence effect was influenced by this pro-
jection. Moreover, the right—left prevalence effect was
obtained even with responses that varied in height (see,
e.g., Hommel, 1996; Nicoletti & Umilta, 1984; Vu et al.,
2000). Thus, the projection of the vertical dimension on
the depth dimension in the arrangement of the response
keys seems not to affect the task structure that determines
the relative salience.

The relative salience of the horizontal dimension de-
termined by the task structure seems to exert two separate
effects on performance. One is an overall superiority for
the horizontal task in comparison with the vertical task
(see also Proctor et al., 2006), and the other is the right—
left prevalence (larger horizontal compatibility relative
to vertical compatibility). Although the horizontal task
superiority was present in all of the experiments in this
study, the right—left prevalence effect emerged only when
participants prepared for each dimension prior to the
target presentation. The horizontal task superiority indi-
cates that the formation of right and left codes was al-
ways faster than the formation of top and bottom codes.
Hommel (1996) and Rubichi et al. (2004) proposed that
faster horizontal coding than vertical coding elicits the
right-left prevalence. If this hypothesis were accurate, we

should have obtained a right-left prevalence regardless of
the SOA in Experiments 1 and 2. In fact, the use of right
and left effectors seemed to accelerate performance on
the horizontal task itself, but the faster horizontal coding
was not enough to elicit a right—left prevalence effect. The
right—left prevalence emerged only when participants pre-
pared for horizontal or vertical dimensions in advance.

The importance of preparation for right—left prevalence
to occur is consistent with recent findings obtained in
right—left prevalence studies with Simon effects in which
the stimulus position was irrelevant to the task. The right—
left prevalence effect was not observed in Simon tasks
with bimanual keypress responses (Proctor et al., 2003;
Vu et al., 2005). The absence of the right-left prevalence
effect with Simon effects, in which participants do not
intentionally prepare for spatial stimulus properties, also
supports our hypothesis that the salience of the horizontal
dimension, based on the use of right and left effectors, af-
fects the right—left prevalence only when participants pre-
pare for each dimension. Rubichi, Nicoletti, and Umilta
(2005) obtained the right-left prevalence effect in the
Simon task with hand and foot responses. The response
arrangement used in Rubichi et al. (2005) might make the
horizontal dimension more salient than that used for bi-
manual keypress responses because of the larger response
key distance (Vu et al., 2000). Alternatively, the use of
the hand and foot itself may affect the relative salience
of each dimension. Thus, as a result, the relative salience
of the horizontal dimension may lead to the larger Simon
effect for the horizontal dimension (Proctor et al., 2003)
in Rubichi et al. (2005).

How does the greater preparation for the salient dimen-
sion lead to the right—left prevalence? One possibility is
that faster formation of spatial codes along the salient di-
mension elicits the right—left prevalence (see also Hom-
mel, 1996; Rubichi et al., 2004). Although shorter RTs
for horizontal tasks confirmed the faster spatial coding
along the salient dimension in this study, this faster cod-
ing did not always lead to the right—left prevalence effect.
We speculate that the greater preparation for the horizon-
tal dimension yields higher activation of the horizontal
codes than the vertical codes, eliciting a larger horizon-
tal compatibility effect (i.e., right-left prevalence effect).
Furthermore, greater activation of the stimulus code for
one dimension might lead to more efficient suppression
of the stimulus code for another dimension (see Meiran,
2000a).

Adam, Hommel, and Umilta (2003, 2005) have
described a right-left advantage for selecting groups of
responses. In their study, two of four horizontally aligned
responses were cued in advance. The cuing of the two
rightmost or leftmost responses was effective relative to
the inner—outer or the alternate-two response cuing, and
this right-left advantage tended to disappear as the level
of preparation increased. Here the right—left advantage/
prevalence did not depend on the level of preparation
or increase as a function of the level of preparation. In
Adam et al. (2003, 2005), the right-left advantage was
related to the preparation for each response group within
the horizontal dimension. The right—left prevalence effect
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was related to the advantage of the horizontal dimension
relative to the vertical dimension when participants pre-
pared for each dimension. Thus, the right-left advantage
in response cuing and the right—left prevalence in two-
dimensional S—R compatibility seem to reflect different
mechanisms. The effect of preparation on the right—left
prevalence effect seems to be specific to the relationship
between the horizontal and the vertical dimensions.

In our research paradigm, the compatibility effect based
on the spatial correspondence between the stimulus loca-
tion and the response location along the task-irrelevant
dimension was confounded with the congruency effect
based on the correspondence of the responses between the
relevant and the irrelevant tasks, which has usually been
observed in task switching studies. However, the congru-
ency effect alone cannot explain the results in our study.
In our Experiment 1, the compatibility effect was affected
by the SOA, and its time course differed between the hori-
zontal and the vertical tasks, although the congruency ef-
fect is generally unaffected by the SOA (Sudevan & Tay-
lor, 1987). One might argue that the compatibility effect
should be absent when the compatible and the incompat-
ible mappings are mixed (e.g., Shaffer, 1965). However,
in our experiment, the mapping was always compatible
and the compatibility varied only for the irrelevant dimen-
sion. The task-relevance of each dimension varied within
a block. When spatially irrelevant tasks were mixed with
spatially relevant tasks with compatible S—-R mapping,
the spatial compatibility effect for an irrelevant dimen-
sion (i.e., the Simon effect) increased (Marble & Proctor,
2000). Thus, the probability for compatibility effects to
emerge still existed in our experiment.

Meiran (2005) conducted an experiment with the com-
patible mapping condition and the incompatible mapping
condition on a relevant dimension. He predicted that the
direction of the compatibility effect (on an irrelevant
dimension) and the direction of the congruency effect
should be opposite in the incompatible mapping condi-
tion. He found that the congruency effects did not differ
in magnitude for both mapping conditions, and concluded
that the congruency effect was dominant in this paradigm.
However, his prediction was problematic. When the task
in the relevant dimension requires reverse mapping, the
reverse rule is also applied to the irrelevant spatial dimen-
sion, leading to a reversed Simon effect (logical recoding;
Hedge & Marsh, 1975). Considering the logical recod-
ing, the irrelevant compatibility effect in the incompatible
mapping condition might work in the direction opposite
to the direction of the irrelevant compatibility effect in the
compatible mapping condition. Thus, the direction of the
compatible effect and the congruency effect might be the
same even in the incompatible mapping condition. The re-
sults of Meiran (2005) could not exclude the existence of
compatibility effect in this paradigm. Taken together, the
compatibility effect should have emerged in our study.

The right—left prevalence effect emerged only when
participants prepared for each dimension in advance of
the target presentation. This indicates the essential role of
internal mental set in the right—left prevalence effect. In
contrast, the horizontal task superiority was observed re-

gardless of the preparatory state. These findings indicate
that the relative salience of the horizontal dimension deter-
mined by the task structure leads to faster horizontal cod-
ing and stronger preparation for the horizontal dimension
than for the vertical dimension. Although the former does
not directly elicit the prevalence effect, the latter would
elicit higher activation of the horizontal code, resulting in
the right—left prevalence effect. The right—left prevalence
cannot be fully explained solely by the relative salience
determined by the task structure (see, e.g., Proctor et al.,
20006) or by faster horizontal coding (e.g., Hommel, 1996;
Rubichi et al., 2004). The internal preparatory state would
play a critical role in the right—left prevalence.
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NOTES

1. On the basis of the terminology used by Vu and Proctor (2002), we
refer to the larger compatibility effect along the dimension of instruction
as an advantage. The advantages of the compatibility effect that cannot
be solely attributed to the instruction as referred to as prevalence (e.g.,
the overall compatibility effect when collapsed across the instruction
conditions; the larger compatibility effect along an uninstructed dimen-
sion relative to the instructed dimension).

2. Rubichi, Nicoletti, and Umilta (2005) obtained the right—left preva-
lence effect in a Simon task with hand and foot responses. We discuss
this discrepancy in the General Discussion.

(Manuscript received November 3, 2005;
revision accepted for publication April 13, 2007.)
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