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Abstract The Simon effect usually refers to the observation
that responding to a nonspatial feature of a stimulus is faster
when the position of the stimulus (task-irrelevant) matches the
position of the to-be-executed response. The Simon effect can
disappear when the Simon task is preceded by a spatial com-
patibility task with an incompatible mapping. In this experi-
ment, during a preliminary phase, 20 children had to decide
whether the outline of a colored stimulus was dotted or con-
tinuous. Green stimuli were presented exclusively on the right,
whereas red stimuli were presented on the left (the color was
task-irrelevant). The participants then had to perform a Simon
task. When the instructions required them to press either the
left or the right button for red or green stimuli, respectively
(Group A), the Simon effect on response latencies was not
significant. With the opposite instructions (the right or left
button for red or green stimuli, respectively; Group B), the
Simon effect was significant on response latencies. The
Simon effect was significant on movement times for both
groups. These results suggest that during the preliminary
phase, each color became associated with the manual response
automatically activated by that color’s position. In the subse-
quent Simon task, the presentation of the color activated the

associated response. This modulated the planning of the to-be-
executed response.

Keywords Simon effect . Implicit learning .Motor planning/
control . Action/perception coupling

Over the past few decades, a growing number of studies have
used Simon tasks to explore the mechanisms underlying our
interactions with the environment (see Hommel, 2011). In
classical Simon tasks (Simon & Rudell, 1967), participants
have to discriminate a nonspatial attribute of a stimulus (e.g.,
color), while ignoring its location. The Simon effect refers to
the fact that the motor response is executed faster when the
spatial characteristics of the stimulus and the response match
than when they do not, even if stimulus position is irrelevant
to the task (Hommel, 2011).

Althoughmost studies on the Simon effect have focused on
the performance of adult participants, some authors have
shown that the Simon effect can also be observed in children
age 7 or older (Davidson, Amso, Cruess, Anderson, &
Diamond, 2006; Iani, Stella, & Rubichi, 2014). Most of these
studies have used Simon tasks to assess the executive func-
tioning of children, and the results were discussed mainly in
terms of cognitive inhibition and attentional control
(Bialystok, Craik, Klein, & Viswanathan, 2004; Davidson
et al., 2006; Iani et al., 2014; Mandich, Buckolz, &
Polatajko, 2002; Martin-Rhee & Bialystok, 2008). However,
as has been suggested in previous studies with adult partici-
pants (see Hommel, 2011; Proctor, 2011), the Simon task also
provides an experimental opportunity to explore the dynamic
relationships between perception and action. Insofar as child-
hood is a critical period during which cognitive development
involves complex dynamic interactions between multiple
emerging systems (see D’Souza & Karmiloff-Smith, 2011),
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studying the relationships between perception and action is
crucial to our understanding of the development of stable,
adaptive action patterns (see Whitall et al., 2006).
Furthermore, this question is of clinical interest, since some
studies have suggested that children with a developmental
coordination disorder can be impaired in both coordination
and control of the perception–action coupling (Whitall et al.,
2006).

The present study was aimed more specifically at using a
Simon task to explore the extent to which the coupling be-
tween perception and action in typically developing children
might vary dynamically as a function of previous training.

Theoretical accounts of the Simon effect have generally
claimed that perception and action are linked through two
processing routes (Hommel, 2011; Kornblum, 1994; Proctor,
2011). When a stimulus is presented, (1) a direct route auto-
matically activates a motor response corresponding to the spa-
tial dimensions of the stimulus, and (2) an indirect route acti-
vates the to-be-executed response through arbitrary codes
(e.g., the task instructions). The rapidity of the response de-
pends on the correspondence of the spatial properties of the
perceived stimuli and the produced actions. During a Simon
task, the Simon effect is determined by the contributions of
facilitation processes (Valle-Inclán, 1996) and interference
processes (Couth, Gowen, & Poliakoff, 2014; see Umiltà,
Rubichi, & Nicoletti, 1999).

The Simon effect is thought to affect different dimensions
of motor control (Buetti & Kerzel, 2009; Coutté, Olivier, &
Faure, 2015). Indeed, manual motor control is known to rely
on planning and online control processes (Jeannerod, 1999;
Schmidt, 1975). Although movement planning is generally
prominent before and during movement initiation, online con-
trol gradually increases during movement execution (Glover,
2004). The respective contributions of planning and online
control are dynamically modulated as a function of the task
constraints. During a typical Simon task, the Simon effect
usually has an impact on manual-response selection and pro-
gramming, during both the preparation and execution of the
manual response. The Simon effect is observed on response
initiation latencies, response execution durations, and the ki-
nematic parameters of the movement (Buetti & Kerzel, 2009;
Hietanen & Rämä, 1995). More specifically, the strengths of
the Simon effect on these response parameters vary as a func-
tion of the timing of response selection and programming.
When stress is put onmovement initiation (by the task instruc-
tions), the Simon effect impacts response execution durations
but not response latencies (Buetti & Kerzel, 2009; Rubichi &
Pellicano, 2004). By contrast, in a go/no-go Simon task, in
which the to-be-executed motor response is precued before
stimulus presentation, response precueing reduces the Simon
effect on the movement parameters while preserving the
Simon effect on response latencies (Buetti & Kerzel, 2009;
Rubichi & Pellicano, 2004).

Going beyond this general framework, several authors
have looked more specifically at the effect of training on the
Simon effect. The Simon effect is known to be robust, even
after extensive training (Simon, Craft, & Webster, 1973).
However, Proctor and Lu (1999) demonstrated that the
Simon effect could be modulated by means of task-specific
practice. These authors asked participants to practice a spatial
stimulus–response compatibility (SRC) task in which they
had to respond to the stimulus with the spatially incompatible
response button (incompatible mapping). After this practice,
they had to perform a Simon task, and the Simon effect was
eliminated or even reversed (see also Iani, Rubichi, Gherri, &
Nicoletti, 2009; Proctor, 2011; Vu, 2011). Such an effect can
be observed after a practice phase of 72 trials (Tagliabue,
Zorzi, Umiltà, & Bassignani, 2000). Moreover, Tagliabue
et al. showed that this transfer effect from a spatial compati-
bility task to a Simon task is long-lasting (it remains present
when the Simon task is performed immediately after, a day
after, or a week after the spatial compatibility task) and can be
observed both in adults and in children between 5 and 8 years
of age.

To explain the elimination (or reversal) of the Simon effect
after practice with an incompatible mapping, Tagliabue et al.
(2000) suggested that an SRC task with an incompatible spa-
tial mapping creates a short-term association between the
stimulus location and the incompatible response. This short-
term association is the consequence of (1) the implicit, proce-
dural knowledge developed through repeated execution of
noncorresponding responses, and (2) explicit learning and in-
tentional reinstating of a noncorresponding mapping rule (Vu,
2011). This association remains active and influences perfor-
mance in the subsequent Simon task by interfering with the
overlearned long-term associations (e.g., the stimulus location
usually activates a spatially corresponding manual response in
Simon tasks; Proctor, Yamaguchi, Dutt, & Gonzalez, 2013;
Vu, 2011).

The experiments above explored the extent to which pre-
viously learned associations between a stimulus location and
an executed manual response influence a subsequent Simon
effect. However, to our knowledge, none of them looked at
whether the association between a stimulus dimension (its
color) and the response implicitly activated by its usual loca-
tion can have a similar impact, even if the response is not
executed.

The presentation of a lateralized stimulus, irrespective of its
color, shape, or other nonspatial dimensions, is known to ac-
tivate a spatially corresponding manual response. When a par-
ticipant performs a color discrimination task in which the col-
ored stimulus is always presented in the same place, the color
should gradually become associated with the spatially corre-
sponding activated response. Therefore, any further presenta-
tion of that color should automatically activate that manual
response, no matter where it is presented. In a subsequent
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Simon task, the Simon effect should thus be modulated by the
previously learned association.

Furthermore, one would expect that practicing the Simon
task would also gradually influence the spatial mappings be-
tween stimuli and responses. Although previous experiments
have suggested that the influence of a prior SRC task with an
incompatible spatial mapping on a subsequent Simon effect
does not significantly decrease over the Simon task session
(see Proctor & Lu, 1999; Proctor, Yamaguchi, & Vu, 2007),
this question has not been tested with a paradigm in which the
color has been associated with an automatically activated (but
unexecuted) response. Therefore, our aim was to carry out an
exploratory study assessing whether the impact of a previous-
ly learned association (between a color and an automatically
activated response) on the Simon effect varies as the Simon
task is being executed.

Finally, the effect of previously learned associations on the
Simon effect should be specific to response selection and pro-
gramming processes. For Simon tasks in which the partici-
pants are not forced to select their response before its initia-
tion, the Simon effect is usually observed during both re-
sponse preparation and execution (Buetti & Kerzel, 2009).
However, the motor selection and programming of a response
are thought to be generally prominent before and during
movement initiation (see Glover, 2004). So, relative to execu-
tion time, the latency of response initiation should be affected
more by the previously learned associations.

Although the relationships between perception and action
are thought to be crucial to our understanding of the normal
and pathological development of cognition (see D’Souza &
Karmiloff-Smith, 2011; Whitall et al., 2006), investigations
using Simon tasks in children have been very few.
Therefore, we specifically tested our hypothesis in children.

Method

Participants

Twenty right-handed children from 7 to 12 years of age (M =
9.3, SD = 1.2) participated in the study. Informed consent was
obtained from the children and their parents. They were not
aware of the purpose of the experiment. All of the children had
normal or corrected-to-normal vision, with no learning dis-
abilities or psychiatric history. Standardized tests were admin-
istrated to assess the participants’ cognitive abilities. The
Arrows, Comprehension, and Knock Tap subtests of the
NEPSY (Korkman, Kirk, & Kemp, 2003) assessed visuospa-
tial processing, spatial command comprehension, and motor
inhibition, respectively. The Stroop test (Albaret & Migliore,
1999) assessed verbal inhibition. The Sky Search subtest of
the Test d’evaluation de l’attention chez l’enfant (TEA-Ch;
Manly, Robertson, Anderson, & Mimmo-Smith, 2004)

assessed visual selective attention. The Spatial Memory sub-
test of the Kaufman Assessment Battery for Children (K-
ABC; Kaufman & Kaufman, 2008) assessed spatial working
memory. All of the children exhibited normal performance on
all tests. Two groups were set up, as detailed below. No sig-
nificant age difference was found between the groups (F < 1,
n.s.).

Material

Participants were seated in front of an 11.6-in. screen at a
viewing distance of 60 cm. The screen was positioned so that
the stimuli appeared at eye level. The experimental procedure
was controlled by the E-Prime software (Psychology Software
Tools, Inc., Sharpsburg, PA).

The response device was set on a table between the partic-
ipant and the screen. It had three buttons (15 mm × 15 mm):
middle, left (Button 1), and right (Button 2). The left and right
buttons were 5 cm from the middle button.

The visual display showed a red or green rectangle (45 mm
× 35 mm) located in the area around (right, left, or upper) a
central fixation cross (45-mm eccentricity).

Procedure

The experimental procedure consisted of two phases.
During Phase 1, colored rectangles were presented. After

the display of the central cross to be fixated (for 1,000 ms), a
rectangle, either green or red, was presented to the right or left
of the cross. The participants were instructed to say aloud
whether the outline of the rectangle was dotted or continuous
(Fig. 1). The rectangle remained visible until the participant
had responded. The response initiated a new trial.

During Phase 2, the participants had to perform a Simon
task. At the beginning of each trial, they were asked to press
the middle button with the index finger of the right hand while
looking at the fixation cross. After 1,000 ms, a colored

Fig. 1 Time courses of two sample trials for Phase 1. After display of the
to-be-fixated central cross for 1,000 ms, a red (Sample 1) or green (Sam-
ple 2) rectangle was presented to the left (Sample 1) or the right (Sample
2), respectively
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rectangle (red or green) was presented to the right, to the left,
or above the fixation point. Participants were instructed to
release the middle button to execute the manual response as
soon as possible. For ten participants (Group A), the instruc-
tions were congruent with the association implicitly formed
during Phase 1; that is, in Phase 2, the participants were re-
quired to press either Button 1 (located on the left) or Button 2
(located on the right) when the rectangle was red or green,
respectively. For the other ten participants (Group B), the in-
structions were not congruent with the association implicitly
formed during Phase 1; that is, in Phase 2, participants were
required to press Button 1 or 2 when the rectangle was green
or red, respectively.

For each response, the computer recorded the reaction time
in milliseconds (RT)—that is, the time between display onset
and release of the middle button—and the movement time
(MT)—that is, the time between release of the middle button
and the pressing of one of the other two buttons. The visual
display remained visible until the participant had pressed the
response button.

Experimental design

For both groups, the Phase 1 block consisted of 80 randomly
ordered trials that resulted from all possible combinations of
the rectangle’s color (right-located green vs. left-located red)
and outline (dotted vs. continuous). The Phase 2 block
consisted of 96 randomly ordered trials that resulted from all
possible combinations of the rectangle’s color (green vs. red)
and location (right vs. left vs. upper; see Fig. 2).

Results

All participants made fewer than 1 % wrong responses on
Phase 1. We ran the following analysis for the data collected
on Phase 2. Wrong-response trials (1.4 % of the data) and
trials on which the RTs were faster than 200 ms
(anticipations) or slower than 2,000 ms (misses) (9.8 % of
responses) were excluded from further analyses. In the re-
maining data, individual mean RTs and MTs were submitted
to analyses of variance (ANOVAs) with (1) Trial Order (1st
vs. 2nd half of trials) and (2) Correspondence (corresponding
vs. noncorresponding vs. intermediate) as within-subjects fac-
tors, and Instructions (Group A vs. Group B) as a between-
subjects factor. The corresponding, noncorresponding, and
intermediate conditions refer to trials in which, respectively,
(1) the stimulus and the response corresponded spatially, (2)
the stimulus and the response did not correspond spatially, and
(3) the stimulus was presented above the fixation cross equi-
distantly from each of the response buttons. In order to test
whether the numbers of trials were similar in each of the ex-
perimental conditions, after dividing the trials as a function of
order, we ran the same ANOVA on the numbers of trials (see
Table 1).

The ANOVA on the numbers of trials (see Table 1) re-
vealed no significant effect of trial order, correspondence,
F(2, 36) < 1, n.s., or instructions, F(1, 18) < 1, n.s. The trials
tended to be slightlymore numerous in the first half (M = 43.4,
SD = 4.8) than in the second half (M = 41.4, SD = 6), F(1, 18)
= 3.4, p = .08: This resulted from more trials being discarded
in the second half of the trials because the participants

Fig. 2 Time courses of three sample trials for Phase 2 for a Group A
participant. After display of the to-be-fixated central cross for 1,000 ms, a
rectangle is presented. When the rectangle is red, the participant has to

press Button 1 (e.g., Samples 1 and 2); when the rectangle is green, he or
she has to press Button 2 (e.g., Sample 3)
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produced more wrong responses, misses, and anticipations.
The two-way interactions between trial order and correspon-
dence,F(2, 36) < 1, n.s., trial order and instructions, F(1, 18) <
1, n.s., and correspondence and instructions, F(2, 36) < 1, n.s.,
were all nonsignificant. The interaction between trial order,
correspondence, and instructions was also nonsignificant,
F(2, 36) < 1, n.s.

The ANOVA on RTs (see Table 2) revealed no significant
main effect of trial order, F(1, 18) < 1, n.s., correspondence,
F(2, 36) = 1.98, p = .15, or instructions, F(1, 18) < 1, n.s. None
of the two-way interactions were significant: trial order and
correspondence, F(2, 36) < 1, n.s.; trial order and instructions,
F(1, 18) < 1, n.s.; and correspondence and instructions, F(2,
36) = 1.45, p = .25. As expected, we did observe a significant
interaction between trial order, correspondence, and instruc-
tions, F(2, 36) = 3.31, p < .05 (η2 = .16) on RTs (Fig. 3). We
followed up this analysis by performing separate by-
instructions analyses with Correspondence and Trial Order
as within-subjects factors. For Group A, the statistical analysis
revealed no significant effect of trial order, F(1, 9) < 1, n.s., or
correspondence F(2, 18) < 1, n.s. Moreover, trial order did not
interact significantly with correspondence, F(2, 18) = 1.56, p
= .24. For Group B, the statistical analysis revealed no signif-
icant effect of trial order, F(1, 9) < 1, n.s., and no significant
interaction between trial order and correspondence, F(2, 18) =
1.86, p = .18. However, we did observe a significant effect of
correspondence, F(2, 18) = 6.39, p < .01 (η2 = .42): Post-hoc
Tukey tests revealed that RTs were significantly shorter (p <
.05) in the corresponding condition (M = 479 ms, SD = 109)

than in the noncorresponding (M = 516 ms, SD = 121) and
intermediate (M = 522 ms, SD = 138) conditions. The other
comparisons failed to reach significance.

The ANOVA on MTs (see Table 2) revealed no significant
main effects of trial order, F(1, 18) = 1.4, p = .25, or instruc-
tions, F(1, 18) = 1.5, p = .24. However, there was a significant
correspondence effect, F(2, 36) = 11.46, p < .001 (η2 = .39) on
MTs (Fig. 4). We followed up this analysis with post-hoc
Tukey tests: MTs were significantly shorter in the correspond-
ing condition (M = 393, SD = 124) than in the intermediate (M
= 413 ms, SD = 140; p < .05) and noncorresponding (M =
451 ms, SD = 123; p < .05) conditions. Other comparisons
failed to reach significance. The interactions between trial
order and correspondence, F(2, 36) < 1, n.s., trial order and
instructions, F(1, 18) < 1, n.s., and correspondence and in-
structions, F(2, 36) < 1, n.s., were not significant, nor was
the interaction between trial order, correspondence, and in-
structions, F(2, 36) = 1.4, p = .27.

Discussion

In the present experiment, we examined whether and to what
extent the implicit learning of an association between a color
and a spatial position may affect a subsequent Simon effect in
children. Our statistical analysis brought out several results.
First, the Simon effect on RTs was affected by the learning
phase (Phase 1), in that the effect was significant only in
Group B (i.e., when the instructions in Phase 2 were not con-
gruent with the association implicitly formed during Phase 1).
Second, the classic Simon effect was significant for MTs in
both groups.

These results cannot be accounted for by cognitive or age-
related differences between the experimental groups.
Respectively, all of the children exhibited normal performance
on all standardized cognitive tests, and no significant age dif-
ference was found between the groups. Similarly, these effects
cannot be interpreted as resulting from differences in the fre-
quencies of corresponding, noncorresponding, and neutral tri-
als in each half of the trials (see Stürmer, Leuthold, Soetens,
Schröter, & Sommer, 2002). Had that been the case, this

Table 1 Numbers of trials in each correspondence condition—that is,
corresponding (C), noncorresponding (NC), and intermediate (I)—as a
function of the instructions (Group Avs. Group B) and the trial order (1st
vs. 2nd half of trials)

C I NC

Group A 1st half of trials 14.2 (3, 5) 14.4 (3, 1) 14.3 (2, 3)

2nd half of trials 14.2 (2, 5) 13.2 (3, 1) 14 (4, 4)

Group B 1st half of trials 14.7 (2, 6) 15.1 (2, 6) 14 (2, 3)

2nd half of trials 14.2 (2, 6) 13.2 (2, 9) 14.3 (2, 5)

Table 2 Mean reaction times (RTs) andmovement times (MTs), in milliseconds (with SDs), in each correspondence condition—that is, corresponding
(C), noncorresponding (NC), and intermediate (I)—as a function of the instructions (Group Avs. Group B) and the trial order (1st vs. 2nd half of trials)

1st Half of Trials 2nd Half of Trials

C NC I C NC I

RT Group A 514 (125) 511 (135) 505 (126) 487 (123) 524 (146) 488 (104)

Group B 462 (74) 522 (105) 518 (114) 496 (133) 509 (135) 525 (159)

MT Group A 426 (178) 488 (169) 424 (181) 430 (187) 500 (177) 484 (217)

Group B 359 (103) 387 (103) 371 (81) 357 (100) 430 (90) 372 (127)
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pattern of results would have been observed for both RTs and
MTs.Moreover, the trials were randomly ordered, so the num-
bers of trials were similar in the different experimental condi-
tions. The ANOVA on the number of trials confirmed this
point.

In line with our expectations, the results pointed out the
impact of previously learned associations between color and
position on response planning during a subsequent Simon
task. More specifically, during Phase 1, each stimulus color
was always presented in the same location: Green and red
rectangles were located on the right and left, respectively, for
all the participants. Insofar as the presentation of a stimulus is
known to activate a spatially corresponding manual response,
each stimulus color was associated with an unexecuted man-
ual response: a right manual response for green rectangles, and
a left one for red rectangles.

During Phase 2, the previously learned short-term associa-
tions remained active and affected performance on the Simon
task. More specifically, our results suggest that the presenta-
tion of a green rectangle during Phase 2 automatically

activated selection of the right button for the manual response,
whereas the presentation of a red rectangle automatically ac-
tivated selection of the left button for the manual response. For
the participants in Group A (instructions congruent with Phase
1), the responses activated by the colors were congruent with
the experimental instructions. Therefore, when the rectangle
was noncorrespondingly located (i.e., a left-located green rect-
angle or a right-located red rectangle), the rectangle’s color
activated a response that reduced the impact of the rectangle’s
location. The Simon effect, which is related to interference
between the response activated by the stimulus location and
the to-be-executed response, was therefore not significant for
RTs. For the participants in Group B, the responses activated
by the color were incongruent with the experimental instruc-
tions (i.e., they were asked to respond with the right or left
button for a red or a green rectangle, respectively), and the
interference brought about by the stimulus color was thus
added to the classic Simon effect. The to-be-executed re-
sponse was therefore initiated less rapidly in the
noncorresponding condition, and the Simon effect was
significant. Unexpectedly, these results differed from those
of Tagliabue et al. (2000) on one point: In our study, we ob-
served the disappearance of the Simon effect in Group A,
whereas in Tagliabue’s study the transfer effect from a spatial
compatibility task to a Simon task resulted in a reversed
Simon effect. Two factors may account for this difference.
First, in our study, the manual responses were activated but
not executed during Phase 1. The association between the
color of the stimulus and the manual response was thus prob-
ably weaker than for studies in which the participants per-
formed a spatial stimulus–response compatibility task.
Consequently, the Simon effect was less impacted. Second,
the transfer effect is thought to be stronger in children than
in adults (Tagliabue et al., 2000). Insofar as the children tested
in our study were older (their ages ranged from 7 to 12 years)
than those tested by Tagliabue et al. (whose ages ranged from

Fig. 3 Significant interaction between order, correspondence, and instructions on reaction times (RTs, in milliseconds) for Group A (left panel) and
Group B (right panel). Significant comparisons (p < .05) are labeled with asterisks. Error bars represent standard errors between participants

Fig. 4 Correspondence effect on movement times (MTs, in
milliseconds). Significant comparisons (p < .05) are indicated with
asterisks. Error bars represent standard errors between participants

2186 Atten Percept Psychophys (2015) 77:2181–2188



5 to 8 years), the transfer effect may have accordingly been
weaker.

Interestingly, even though we observed an interaction
between instructions, trial order, and correspondence, the
Simon effect did not vary significantly in Group B as a
function of the trial order. Because of the plasticity of the
cognitive architecture, one could have expected that prac-
ticing the Simon task would induce dynamic spatial
remapping, and therefore a lesser impact of the previously
learned short-term associations at the end of the task.
Further experiments (notably, with more trials in the exper-
imental block) will thus be needed to more specifically
assess the stability of this influence of the previously
learned short-term associations.

These short-term associations seem to mainly influence the
motor planning (and selection) of the to-be-executed response
before its initiation. Indeed, the statistical analyses highlighted
a classic Simon effect on MTs: The to-be-executed response
was biased toward the stimulus location (Buetti & Kerzel,
2009). In other words, the previously learned association be-
tween a color and a location did not significantly impact the
Simon effect during movement execution. In the framework
of Glover’s motor control model (2004), this result suggests
that the previous learning phase affects the Simon effect via
the motor planning of the to-be-executed response, but not via
its online control. However, insofar as response selection and
programming are thought to occur both before and during
response execution in accordance with the task constraints
(see Buetti & Kerzel, 2009), further experiments with other
task constraints (using more sensitive measures, such as
movement kinematic parameters) will be needed to explore
the extents to which the previous learning phase impacts the
Simon effects solely before, or also during, response execu-
tion (see Rubichi & Pellicano, 2004).

In sum, our results have several implications. (1) They
suggest that the presentation of a stimulus activates a specific
response; the repetition of this stimulus presentation then en-
ables the associations of all its dimensions (notably its color)
with this implicitly activated (but not executed) response. (2)
This association can have an impact on a subsequent Simon
task; the color presented activates the associated response, and
therefore modulates the Simon effect. In other words, a trans-
fer effect can be observed without practicing a location-
relevant compatibility task with an incompatible spatial map-
ping. In the framework of the dual-route model (cf. Hommel,
2011), our results suggest that several dimensions of a single
stimulus (e.g., its location and its color, when this color has
been previously associated with a specific manual response)
can activate motor responses that conjointly impact the exe-
cution of the required response. (3) The association between a
color and a manual response activation influences the Simon
effect via response selection and programming, not via the
online motor control of the response.

More generally, this experimental paradigm seems to be a
good one for investigating the developmental dynamics of
relationships between perception and action. The present
study highlighted a specific modulation of these relationships
in children ranging in age from 7 to 12 years. With regard to
previous studies in which the Simon effect was found to be
affected by the age of the participants (Davidson et al., 2006;
Iani et al., 2014), further longitudinal studies may allow us to
investigate more precisely the evolution of this effect as a
function of the age of the children. Furthermore, this paradigm
could provide a means of gaining insight into atypical devel-
opment of movement and gestures in children with develop-
mental coordination disorders, for whom difficulties in action
planning and control have been widely observed (Gabbard,
2009; Wilson, Ruddock, Smits-Engelsman, Polatajko, &
Blank, 2012).
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