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Studies have shown that adult’s motor learning can be enhanced by directing
the learner’s attention to the effects of their movements on the environment (exter-
nal focus), rather than on their body (internal focus). The objective of the present
study was to investigate if this effect can be generalized to 6- and 10-year-old chil-
dren while learning a balance task. In each age group, four groups were given dif-
ferent instructions inducing: a distal external, proximal external, internal or no spe-
cific instructions regarding attentional focus (control group) before they began
practicing. The task involved participants to ride a Pedalo. One day after practice
transfer tests were conducted, in order to evaluate learning. The findings showed
that both external focus conditions resulted in faster movement times than internal
focus and control conditions, regardless age. The findings demonstrate that instruc-
tions inducing external focus of attention can enhance the learning of balance tasks
in children.
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The form by which individuals use information from the environment,
to guide their actions, may contribute or limit their process of learning (Wulf,
2007). Studies with young (e.g., Lawrence, Gottwald, Khan, & Kramer,
2012; Totsika & Wulf, 2003) as well as older (Chiviacowsky, Wulf, & Wally,
2010) adults have shown, in different kinds of tasks, that motor performance
and learning are influenced by the use of certain focus of attention strategies.
Specifically, these findings demonstrate that instructions inducing an exter-
nal focus of attention, where the learners focus on the effects of their move-
ments on the environment, can benefit learning when compared to instruc-
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tions inducing an internal focus of attention, that is, focus on the learner’s
body. 

Studies with adults have also shown that distant external focus can ben-
efit learning and performance, compared to internal or proximal external
focus conditions. For example, McKay and Wulf (2012) using a dart throw-
ing task, found that increasing the distance of the attentional focus is benefi-
cial in learning situations. In that experiment, the task was performed under
two conditions: focusing on the target (distal) and focusing on the dart flight
(proximal). Similar results were found in other studies with adults, using dif-
ferent tasks (e.g., McNevin, Shea, & Wulf, 2003), showing that this is a phe-
nomenon that can be generalized to different contexts.

While the benefits of an external focus of attention in adults are already
consolidated in the literature (Wulf, 2013), only a few studies have investi-
gated how this variable affects motor learning in children. Wulf, Chivia-
cowsky, Schiller and Ávila (2010) found higher learning of movement form
for 10- to 12-year-old children who received external focus feedback while
practicing a soccer throwing task, when compared with children performing
the task receiving feedback related to internal focus. Benefits of external
focus instructions were also observed in 12-year-old children with intellec-
tual disabilities, while learning a beanbag throwing task (Chiviacowsky,
Wulf, & Ávila, 2012). In the study by Emanuel, Jarus and Bart (2008), how-
ever, the benefits of external focus instructions were not observed in 8- to 9-
year-old children, while learning a dart-throwing task. 

As observed, research investigating the effects of different foci of attention
in children is still limited. Further, the potential benefits of this important learn-
ing variable on children’s balance have yet to be examined. In addition, it is still
unknown if different kinds of external focus instructions would result in differ-
ent learning outcomes in this population. Children differ from adults in several
ways, including the ability to control their focus of attention (Wendelken, Baym,
Gazzaley, & Bunge, 2011), making difficult the generalization of findings from
adult to children population. They are considered to present lower capacity for
top-down control of attention, showing less capacity to pay attention to more
stimulus, allocating their attention less efficiently according to task demands,
and using less sophisticated strategies in dual-task involving complex activities
(Karatekin, 2004; Wendelken, et al. 2011). They also demonstrate less efficiency
and flexibility on strategies of visual selectivity in order to adjust behavior to
task demands, and are more vulnerable to interference from distracters relative
to adults (Bjorklund & Harnishfeger, 1990; Ordaz, Davis, & Luna, 2010). Con-
sidering these aspects, we deemed it important to further investigate the effects
of focus of attention on the learning of motor skills in this population. 
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The purpose of the current study was to examine the effects of different
foci of attention on the learning of a balance task in children. Considering
previous results in the literature, we hypothesized that children adopting
external focus of attention would show better learning, exhibiting higher
performance on the transfer tests, than those adopting an internal focus or
not induced to any specific attentional focus (control). We also expected that
children who perform the task adopting a distal external focus, increasing
the distance of the body to the effects of the action movements on the envi-
ronment, would show learning benefits than children who adopt a proximal
external focus of attention. Further, we were interested in potential age-
related differences in adopting different foci of attention.

Method

PARTICIPANTS

One hundred and eight children (52 boys and 56 girls), at ages 6 and 10 years old, were
recruited from schools in southern Brazil. Oral assent was obtained from the participants and
written consent from their parents/guardians, and the schools, before beginning the experi-
ment. The research was approved by the university’s ethics committee. None of the partici-
pants had prior experience with the task, and all of them were naive as to the purpose of the
experiment.

APPARATUS AND TASK

The balance task required participants to ride a Pedalo (Figure 1) along a distance of 7m,
marked by starting and finishing lines. All trials started with the instrument behind the start-
ing line, ending when the front wheels crossed the finish line. When participants stood on the
Pedalo, they could pedal up and down and rotate the wheels to move forward or backward.
The dispositive had two platforms with dimensions of 30 x 14, 5 cm, and the wheels had a
diameter of 21, 5 cm. The trials started with the children’s right foot on the upper platform. A
timer was used to measure the time between the start and finish lines (movement time - MT).
Data collection began as soon as the wheels of the Pedalo touched the starting line.

PROCEDURE

The experiment was performed and conducted individually, in a separated room of the
children’s school. Before the beginning of the practice phase, participants were informed that
they had to complete 20 trials riding the Pedalo forward, from the start to the finish line. A 30-
s break was provided between each trial. Participants were quasi-randomly assigned to the dif-
ferent groups, in alphabetical order, with an equal number of participants regarding gender (7
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boys and 7 girls in age 6, and 6 boys and 7 girls in age 10). Thus, in each age group, four dif-
ferent groups were given instructions inducing a distal external focus (DEF), a proximal
external focus (PEF), an internal focus (IF) or no focus or control group (C) instructions,
before they began practicing. 

Before practice and specific focus instructions, all participants performed a pre-test trial.
After the pre-test, similar to Totsika and Wulf (2007), participants in the IF groups were
instructed to focus on pushing their feet forward. Children in the PEF groups were told to
focus on pushing the platforms (under each foot) forward, while those in the DEF groups
were instructed to focus on an orange marker positioned after the finish line. Participants of
the C groups were not given specific instructions in relation to focus of attention. Also, all par-
ticipants were instructed to perform the task at their own pace. Transfer tests, used to measure
generalization to novel situations of the practiced task, were conducted one day after practice,
consisting each of five trials. In the first test, participants were instructed to perform riding the
Pedalo forward as fast as they could. The second transfer test consisted of riding the Pedalo
forward, as fast as possible, with both hands touching their heads. No attentional focus
instructions or feedback were given during the tests.

DATA ANALYSIS

Movement time (MT), that is, the time needed to ride the Pedalo from the start to the
finish line, on the pre-test, practice, and transfer trials, was used as the dependent variable.
MT on the pre-test was analyzed in a 2 (age: 6 and 10 years) x 4 (group: DEF, PEF, IF, and C)
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Fig. 1 - The PedaloTM (Holz-Hoerz, Münsingen, Germany).



analysis of variance (ANOVA). The practice data were analyzed in a 2 (age) x 4 (group) x 20
(trials) ANOVA with repeated measures on the last factor. Transfer tests were analyzed in 2
(age) x 4 (group) x 5 (trials) separated ANOVAs. For follow-up analyses we used Tukey’s post-
hoc test. In addition, the Greenhouse-Geisser adjustment was used, in order to report F val-
ues in repeated measures factors, if necessary. Effect sizes were reported by partial eta-squared
values for significant results. In all analyses, the Alpha level for significance was set at .05.

Results

PRE-TEST

On the pre-test, there were no differences between groups (see Figures
2 and 3). The main effects of age, F (1, 100) < 1, and focus of attention, F (3,
100) < 1 were not significant. Also, there was no interaction between age and
focus of attention, F (3, 100) < 1.
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Fig. 2 - Movement times for 6-year-old children on the pre-test, during practice, and
transfer tests.
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PRACTICE

The time needed to perform the task decreased across the practice tri-
als, with the IF groups demonstrating longer MTs than the other groups,
in both ages (see Figures 2 and 3). In addition, older children demon-
strated faster MTs than younger children. The main effects of trial, F (19,
1900) = 30,48, p < .01, Eta2 = .23; age, F (1, 100) = 11,04, p < .01, Eta2 =
.01; and focus of attention, F (3, 100) = 5,17, p < .01, Eta2 = .13 were sig-
nificant. Post hoc tests confirmed significant differences among the IF
groups and all the other groups, ps < .05. They also confirmed differences
between trial 1 and all the other trials; trial 2 and all the other trials
excepting trials 3 and 4; trial 3 and all the other trials excepting trials 3-5,
and 7; trial 4 and all the other trials excepting trials 3-7; trial 5 and trials 9,
and 12-20; trial 6 and trials 15-20; trial 7 and trials 16, 19, and 20; and tri-
als 8-17 and trial 20; all ps < .05. There were no other differences between
trials, or interactions between trials, ages, and the different focus condi-
tions, F (57, 1900) < 1. 
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Fig. 3 - Movement times for 10-year-old children on the pre-test, during practice,
and transfer tests.
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TRANSFER TESTS

Speed Pressure.On the first transfer test, children were asked to perform
the task as fast as they could. The MTs decreased across trials (central panels
of Figures 2 and 3), with older children showing better results than the
younger. The main effect of trial, F (4, 400) = 10,42, p < .001, Eta2 = .094; age,
F (1, 100) = 10,61, p < .01, Eta2 = .096; and focus conditions, F (3, 100) = 6,23,
p < .001, Eta2 = .16, were significant. Post hoc tests showed differences
between both external focus groups and the IF group, p < .05, with the IF
group demonstrating worse results than the former ones. In addition, the DEF
group outperformed the control group, p < .05. No interactions between tri-
als, age, and focus conditions were found, F (12, 400) = 1,26, p > .05.

Hands on Head and Speed Pressure: On this second transfer test, children
were requested to perform the tasks with the hands touching the top of the
head, and as in the previous test, as fast as they could. A decrease in the MTs
(right panels of Figures 2 and 3) can be also observed across trials, for both ages,
in all focus conditions. The main effect of trial, F (4, 400) = 13,68, p < .001, Eta2

= .12; age, F (1, 100) = 11,76, p< .01, Eta2 = .11; and focus conditions, F (3, 100)
= 4,84, p < .01, Eta2 = .13, were significant. Post hoc tests demonstrate the DEF
groups were significantly better than the IF groups, p< 0,01, and marginally sig-
nificantly superior than the C groups, p = .06. No interactions between trials,
age, and focus conditions were found, F (3, 100) = 1,04, p > .05.

Discussion

The objective of the present study was to investigate the effects of differ-
ent foci of attention instructions on the learning of a balance task in children
of different ages. Our results are in accordance with previous research find-
ings in adults (for a review see Wulf, 2013), as well as in children learning
throwing tasks (Chiviacowsky et al., 2012; Wulf et al., 2010). Participants
practicing with instructions inducing an external focus of attention outper-
formed those induced to an internal focus, or that received no instructions
regarding attentional focus. The benefits of an external focus in adults have
previously been found regarding movement effectiveness, as in balance tasks
(Jackson & Holmes, 2011; McNevin et al., 2003; Shea & Wulf, 1999; Wulf,
Höß, & Prinz, 1998), or tasks involving accuracy as throwing at a target (Al-
Abood, Bennett, Hernandez, Ashford, & Davids, 2002; Lohse, Sherwood, &
Healy, 2010; Marchant, Clough, & Crawshaw, 2007). Movement efficiency
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was also observed to be enhanced by external focus of attention, as results
have shown low muscular activity (Marchant, Greig, & Scott, 2009), and max-
imum force production (Marchant et al., 2009; Porter et al., 2010; Wu, Porter,
& Brown, 2012) for adult participants practicing with external focus. Thus,
the present findings generalize the benefits of instructions inducing learners
to give attention to the effects of their movements on the environment, instead
of to the movements of the body, for children learning balance tasks.

In addition, similar to previous studies with adults (McKay & Wulf, 2012;
McNevin et al., 2003) our results demonstrate learning advantages for a more
distal external focus of attention in this population. While both kinds of exter-
nal focus improved learning when compared to an internal focus condition
during the first transfer test, only the distant external focus condition outper-
formed the control groups. During the second transfer test, the benefits of a
distal external focus, compared to a proximal external focus, are more appar-
ent. No differences between the PEF groups and the other groups were found,
but the DEF groups showed superior results than the internal focus groups.
The differential impact of both external focus conditions on the second trans-
fer test may reflect the fact that participants were confronted with a more chal-
lenging situation having to perform under speed pressure and hands on the
head conditions. As no instructions or reminders regarding focus of attention
were given during the transfer tests, there is a possibility that participants
induced to a proximal external focus were more vulnerable in maintaining
their external focus during the second test, degrading performance.

The benefits of external focus in relation to internal focus of attention are
explained by the constrained action hypothesis (McNevin et al., 2003; Wulf,
2013; Wulf et al., 1998). According to this hypothesis, when we focus our atten-
tion on the body, during performance and learning, we constrain the motor sys-
tem, interfering with automatic motor control processes. On the other hand,
when we focus our attention on the effects of our movements on the environ-
ment, we allow the motor system to operate normally, without interferences
caused by conscious control, resulting in more effective learning and perfor-
mance. This view was recently expanded by Wulf and Lewthwaite (2010). The
authors suggest that internal focus of attention may act as a “self-invoking trig-
ger”, where references to body parts or movements can result in higher access
to the neural representation of the self. This, in turn, can bring about self-evalu-
ative regulatory processes that influence thoughts and behaviors, resulting in
micro-chocking episodes, degrading performance and learning.

The differences found in performance and learning regarding age, with
older children outperforming younger, were expected. Ten-year-old children
are considered to be in a more advanced stage of the development process,
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showing improved capacity of information processing, and better coordina-
tive levels than younger children (Connolly, 1977; Ripoll, Kerlirzin, Stein, &
Reine, 1995; Thomas, 1980). Considering these aspects, there was a possibil-
ity that different focus of attention would not impact children at different
developmental levels in the same way. However, the fact that no interaction
was found between 6- and 10-year-old children, and the different focus con-
ditions, implies that the mechanisms involved in the constrained action
hypothesis may act similarly in the different motor development levels.

The present findings add new information about the influences of dif-
ferent foci of attention in children. We demonstrated that children focusing
on the effects of their movements on the environment, especially at greater
distances from the body, can have improved learning of a balance task. The
results have implications in practical settings. Teachers can increase chil-
dren’s levels of performance and learning, from a simple change in the
instructions, simply directing the learners to external, preferentially distant,
focus of attention. Future studies could examine the effects of different foci
of attention on children’s movement efficiency. The benefits of external focus
of attention on learning could also be investigated using a higher number of
practice sessions, as well as retention tests, in this population.
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