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ABSTrAcT
Purpose. This study investigated if (1) the beneficial effects of an external focus of attention on learning a motor skill were 
influenced by an internal focus of attention provided at initial instruction (2) or by an internal focus of attention at the early 
stage of the acquisition phase and (3) their relation to the automation hypothesis. Methods. Three separate experiments were 
performed with 168 college students on the acquisition, transfer, and retention of a golf-putting task. Results. In conjunction, 
the results of the three experiments pointed to the positive effects of an internal attention of focus instructions followed by an 
external attentional focus on motor learning. Conclusions. These results support the development of an alternative hypothesis 
on the effects of attentional focus on motor skill acquisition.
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Introduction

Attention is an intriguing aspect of human behavior. 
When performing activities of daily living, humans 
encounter numerous situations in which they need to 
choose how, where, and when to focus their attention 
in order to be efficient. Attention has been referred to 
as a basic mechanism that allows for the selection of 
information, and it is closely related to concepts such as 
concentration, consciousness, mental effort, direction, 
excitability, and ability [1].

For over a century, researchers have developed mod-
els and theories to explain the limited attentional capac-
ity of individuals, how they simultaneously or sequen-
tially deal with various stimuli, and how they direct 
attention to relevant sources of information [2–6]. In 
the last few years, investigation on the performance and 
learning of motor skills has focused on the internal 
(i.e., movement patterns) and external (i.e., environmen-
tal characteristics) aspects of a task [7]. The results of 
this body of research have highlighted the superiority 
of external focus of attention on the performance and 
learning of motor skills in comparison to those based 
on internal focus and control (no attentional focus) 
[5, 8–14]. 

The main explanatory hypothesis for this is that the 
adoption of an external rather than internal focus of 
attention promotes greater automaticity in movement 
control [7]. It also has been suggested that the early 
stages of learning are shortened by the use of external 
foci [5, 7, 8]. Furthermore, it has been recognized that 
motor skill learning is characterized by a process that 
occurs in phases. For instance, the classical model by 

Fitts and Posner [15] describes motor learning as three 
phases: cognitive, associative, and autonomous. In the 
first phase, the learner seeks to understand the task goal, 
but his/her attentional mechanisms are overloaded caus-
ing errors and inconsistent performance. In the subse-
quent phase (associative), the learner becomes able to 
associate with the movement and environmental in-
formation necessary to achieve the goal of the skill. As 
a result, the amount of error is diminished. The atten-
tional requirements also significantly decrease as a result 
of a decrease in the variability of performance. Finally, 
the skill becomes automatic or learned (autonomous 
phase), that is, performance occurs under little or no in-
fluence from attentional demand. In other words, in this 
phase, the learner acquires the capability to cope with 
other relevant aspects of the task as processing becomes 
automatic and the level of conscious control of the task 
is diminished [6].

Of considerable interest is that the results in a num-
ber of aforementioned studies on the benefits of external 
foci did not take into account the previous introduction 
of internal foci. Specifically, in some studies, participants 
received instructions about the proper technique for 
completing the task prior to the experimental phase 
[5, 9, 11, 12], or had the opportunity to become familiar 
with the technique in practice trials [5, 11–13], which can  
be characterized as a source of internal foci. For example, 
Wulf [9] conducted a study to determine the influence 
of internal and external foci of attention on the learning 
of a golf swing. Twenty-two inexperienced students per-
formed a golf swing task by hitting a circular target lo-
cated 15 meters away. Participants in the internal focus 
group received information about the technique of the 
movement (a swinging motion of the arms) while those 
in the external focus group received information about 
club movement (performing a pendulum-like motion 
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with the club). However, before the beginning of the 
practice phase, the experimenter explained and dem-
onstrated the basic technique of the golf swing. All 
participants were given the same instructions on grip, 
stance, and posture. The results showed better perfor-
mance by the external than the internal attentional 
focus groups in the retention test.

Given that information about a skill’s technique, 
and, therefore, its movement pattern, refer to internal 
focus [7], we hypothesized that the beneficial effects 
of an external focus of attention on learning a motor 
skill could be influenced by an internal focus of atten-
tion provided during initial instruction, or even by an 
internal focus of attention at the earlier stages of the 
acquisition phase. These hypotheses were investigated 
by two experiments by also using a golf swing task. In 
a third experiment, we sought to investigate the effects 
of internal and external foci of attention on motor skill 
learning with regard to the aforementioned automation 
hypothesis. That is, as Wulf [7] observed, the adoption 
of an external rather than an internal attentional focus 
promotes greater automaticity in movement control. 
Interestingly, within a relatively large number of studies 
carried out so far, only McNevin and Wulf [10] and Pool-
ton, Maxwell, Masters, and raab [16] tested the automa-
tion hypothesis. However, these studies were not with-
out their limitations, since Poolton, Maxwell, Masters, 
and raab [16] did not consider the control group, and 
McNevin and Wulf’s [10] conclusions were not restricted 
to their results.

Experiment 1

This experiment investigated whether the effects of 
an external focus of attention would be influenced by 
information based on an internal focus of attention 
provided during initial instruction.

Material and methods

Sixty college students (34 females and 26 males; M age 
= 23.4 y, SD = 5.6 y) were randomly selected. None had 
any experience with the motor task (golf putting), which 
allowed us to study the learning process considering 
all of its phases. Nonetheless, it is important to clarify 
that the participants were chosen as previous studies on 
attentional focus also used college students and that this 
population was deemed capable of completing the task 
and experimental procedures. The participants provided 
their written informed consent and the experimental 
protocol was performed in compliance with the guide-
lines of the American Psychological Association and ap-
proved by experimenter’s university ethics committee. 

The design and procedure of the task was based on 
previous studies [9, 11, 16] and, additionally, on a pre-
viously completed pilot study. The motor task selected 
was the golf putt [9, 11], performed on a mini-golf putting 

green 5 m long and 1.5 m wide located in a closed room, 
with a hole as the target (with a diameter of 10.8 cm) 
at the end of the green. This design was similar to the 
one used by Poolton, Maxwell, Masters, and raab [16]. 
Additional equipment included two golf clubs (putters), 
10 golf balls, and a laptop computer for data collection. 
The golf putting task was performed by each participant 
one at a time.

The participants were randomly distributed into two 
internal focus (IF) groups and two external focus (EF) 
groups. The groups received the following instruction 
during the acquisition phase, for the IF groups they were 
directed to keep their attention specifically on the move-
ment of the trunk and try to keep a straight path with 
the torso, while the EF groups were asked to direct their 
attention specifically to the head of the club and try to 
keep a straight path with the torso.

All groups watched a video of an athlete performing 
three putting shots. Afterwards, one group from each 
type of focus received additional instructions based on 
internal focus of attention via video by being told how 
important it is to move the torso in a straight path. These 
subgroups were designated as IF-EF and IF-IF.

The experimental design involved three phases: ac-
quisition, transfer, and retention. All groups performed 
ten blocks of ten trials in the acquisition phase. A five-
minute interval between each block was provided. In this 
phase, the stroke was performed from a distance of 3 m 
from the target. The transfer test involved performing 
two blocks of ten trials, with no instruction provided, 
but at a larger distance to the target (3.5 m). The reten-
tion test was performed exactly the same as the transfer 
test but took place seven days after the acquisition phase. 
At the end of the experiment all participants completed 
a questionnaire about where they directed their atten-
tion in order to determine whether or not it was done 
in accordance with the request of the experimenter.

For data analysis, hitting the ball into the target (hole) 
was treated as the dependent variable. Hits were regis-
tered in Microsoft Excel and analyzed in blocks of ten 
trials based on performance accuracy (number of balls 
hit in the hole) and variability (coefficient of variation). 
Performance by each group in the acquisition phase was 
analyzed using one-way ANOVA. Learning was assessed 
using the first and last blocks of the acquisition, transfer, 
and retention phases by two-way ANOVA (groups × 
blocks). Observed effects were further analyzed using 
Tukey’s Honestly Significant Difference (HSD) post-
hoc test. For all analyses, the level of significance was 
set at p < 0.05. Statistical analysis was performed with 
Statistica 9.0 software (Statsoft Inc., USA).

It was hypothesized that the group provided with 
internal focus of attention during initial instruction 
followed by an external focus of attention during the 
practice (acquisition) phase would achieve the best re-
sults in learning the skill.
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results

concerning the performance accuracy in the acqui-
sition phase, one-way ANOVA revealed main effects 
for groups IF F(9, 126) = 4.38, p < 0.01, ŋ2 = 0.24, IF-IF 
F(9, 126) = 8.31, p < 0.01, ŋ2 = 0.37 and IF-EF F(9, 126) 
= 18.75, p < 0.01, ŋ2 = 0.57. Post-hoc tests indicated 
that these groups significantly improved their perfor-
mance in the acquisition phase. No differences were 
found for the EF groups. 

For learning, two-way ANOVA (4 × 6) revealed an 
interaction between groups and blocks F(15, 280) = 2.03, 
p < 0.01, ŋ2 = 0.10. It was verified that only the IF-EF group 
performed better in the transfer and retention tests than 
at the beginning of the acquisition phase (Fig. 1). 

With regards to performance variability in the acqui-
sition phase, one-way ANOVA revealed main effects for 
EF F(9, 126) = 2.10, p < 0.05, ŋ2 = 0.13, IF-IF F(9, 126) 
= 1.95, p < 0.05, ŋ2 = 0.12, and IF-EF F(9, 126) = 2.98, 
p < 0.01, ŋ2 = 0.17. Post-hoc tests indicated that varia-
bility increased in the first sets of blocks during acqui-
sition but then decreased in subsequent blocks. No 
differences were found for the IF group. Additionally, 
no differences were revealed for learning by two-way 
ANOVA (Fig. 1). 

Discussion

Several studies have indicated that learning with ex-
ternal foci is more effective than learning with an inter-
nal focus of attention [5, 8–14]. However, we under-
stand that these studies had introduced internal foci 
prior to using external foci as their participants received 

Figure 1. Mean number and coefficient of variation  
of hits in blocks of ten trials during the acquisition (A), 
transfer (T), and retention (r) tests of the four groups  

(IF, EF, IF-EF, IF-IF) in Experiment 1

information about the technique of the specific skill to 
be learned during initial instruction. Based on these 
aspects, we asked whether the prior introduction of an 
internal focus of attention would be something essential 
for learning, or rather, a pre-requisite for the effects of an 
external focus of attention to be effect on the learning 
of a motor skill.

Interestingly, the results of this experiment support 
this hypothesis. That is, the group with an internal focus 
of attention in instruction, followed by an external focus 
in the acquisition phase, was the only group that exhibited 
the best learning of the skill. A possible explanation for 
this result is related to the earlier stages of the learning 
process, but one that is not in accordance with Wulf’s 
hypothesis [7], where an external focus leads to an ac-
celeration of the learning process. Instead, it is believed 
that the internal focus may have contributed to the learn-
ing of skills in the earlier stages of learning. Thus, when 
the external focus of attention was introduced, the inter-
nal focus had already made it possible for the learners 
to understand what was to be done [15] or possibly even 
acquired the knowledge of the required movement [17]. 

Experiment 2

This experiment investigated whether or not the ef-
ficacy of an external focus of attention is dependent on 
prior practice with an internal focus of attention.

Material and methods

Sixty college students (21 females and 39 males; 
M age = 19.8 y, SD = 7.7 y), with no experience with the 
selected task were selected. Other aspects of the method 
(task, material, procedures, and data analysis) were simi-
lar to that in Experiment 1.

No specific instruction was given before the begin-
ning of the experimental phase. The participants were 
distributed into four groups: those with an internal 
focus (IF) and external focus (EF) of attention during 
the acquisition phase, those provided with an internal 
focus in the first fifty trials followed by an external 
focus in the last fifty trials (IF-EF), and a group pro-
vided with an external focus of attention in the first 
fifty trials followed by internal focus in the last fifty 
trials (EF-IF). This was followed by transfer and reten-
tion tests similar to those in Experiment 1.

The hypothesis set forward in this experiment was 
that the group experiencing an internal focus before an 
external focus of attention during practice would achieve 
better results in terms of learning the skill than those 
without the prior internal focus of attention.

results

In the acquisition phase, significant differences were 
revealed by ANOVA for all groups: groups IF F(9, 126) 
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= 4.78, p < 0.01, ŋ2 = 0.25; EF F(9, 126) = 12,10, p < 0.01, 
ŋ2 = 0.46; IF-EF F(9, 126) = 23.13, p < 0.01, ŋ2 = 0.62; 
and EF-IF F(9, 126) = 27.25, p < 0.01, ŋ2 = 0.58. Post-hoc 
analysis found that all groups improved their perfor-
mance in the acquisition phase.

Similar to Experiment 1, the results of two-way 
ANOVA for learning revealed an interaction between 
groups and blocks trials F(15, 280) = 1.77, p < 0.05, ŋ2 = 
0.09. Tukey’s HSD test revealed that the IF, EF, and EF-IF 
groups improved their performance during the acqui-
sition phase, but in the transfer and retention tests their 
rate of performance decreased to the original baseline. 
Group IF-EF was the only one that maintained their per-
formance level in the transfer and retention tests (Fig. 2).

regarding variability, in the acquisition phase sig-
nificant differences were revealed by ANOVA only for 
groups IF-EF and EF-IF at F(9, 126) = 2.44, p < 0.05, ŋ2 = 
0.15 and F(9, 126) = 3.80, p < 0.01, ŋ2 = 0.21, respectively. 
For both groups the post-hoc results showed that var-
iability increased from the beginning to the middle of 
the acquisition phase and then afterwards decreased.

In relation to learning the skill, two-way ANOVA 
revealed effects only for blocks of trials F(3, 280) = 5.19, 
p < 0.01, ŋ2 = 0.09. Tukey’s HSD test revealed that varia-
bility among the groups increased between the first acqui-
sition block and the transfer and retention tests (Fig. 2).

Discussion

This experiment aimed at investigating whether prac-
tice under IF-EF would promote better learning when 
compared to other the forms of attentional focus. The 

results allow one to reinterpret previous findings on the 
benefits of EF on motor skill learning. It seems that the 
efficacy of task performance increased in some studies 
[5, 7, 12] due to the participants being provided with 
an opportunity to become familiar with the task via the 
introduction of a prior internal focus of attention before 
practicing it with an external focus of attention. 

Based on the results, it can be assumed that what 
promoted learning in the golf putter task was practice 
with an internal focus prior to practicing with an exter-
nal focus of attention. The rationalization of these re-
sults is similar to that in Experiment 1, i.e., the internal 
focus of attention augmented performance in the earlier 
stages of learning by contributing to the understanding 
of the goal of the task [15] and/or the idea of the move-
ment [17]. Thus, when an external focus of attention 
was introduced in the second half of practice, the learners 
could associate it with information on the movement 
pattern necessary in order to achieve the goal of the task.

Experiment 3

The final experiment focused on Wulf’s hypothesis 
by investigating the effects of internal and external at-
tentional foci on motor skill automation.

Material and methods

This group was comprised of 48 college students 
(23 females and 25 males; M age = 25.7 y, SD = 5.8 y). 
None of the participants had any experience with putting. 
The task, material, and procedures were similar to those 
in Experiment 1. The experiment involved two experi-
mental phases: acquisition and retention. All participants 
practiced the golf putting task during the acquisition 
phase in ten blocks of ten trials each. The retention test 
was conducted 48 hours after the acquisition phase and 
involved completing ten trials.

The participants were divided into two groups of in-
ternal focus (IF) and two groups of external focus (EF) 
of attention. At the end of the acquisition phase, during 
the last block of trials, an additional task (distraction) 
was introduced to all groups, where the participants 
were asked to say the name of a loved one out loud si-
multaneously when executing the golf putt. After the 
acquisition phase, one group of each type of focus per-
formed the retention test with the distraction task while 
the others did not. 

Statistical analysis of the acquisition phase was similar 
to that in the previous experiments, employing 4 × 4 
ANOVA (groups × blocks) followed by Tukey’s HSD test.

It was assumed that if an external focus of attention 
would facilitate automation during skill acquisition, the 
distraction task would not degrade the performance 
of the EF groups in any of the conditions.

Figure 2. Mean number and coefficient of variation  
of hits in blocks of ten trials during the acquisition (A), 
transfer (T), and retention (r) tests of the four groups  

(IF, EF, IF-EF, IF-IF) in Experiment 2
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results

With regard to performance in the acquisition phase, 
one-way ANOVA revealed effects for all groups: IF with 
the distraction task during the retention test, F(9, 99) 
= 8.55, p < 0.01, ŋ2 = 0.44; IF without the distraction task 
during the retention test F(9, 99) = 4.55, p < 0.01, ŋ2 = 0.29; 
EF with the distraction task during the retention test 
F(9, 99) = 8.55, p < 0.01, ŋ2 = 0.40; and EF without the 
distraction task during the retention test F(9, 99) = 4.96, 
p < 0.01, ŋ2 = 0.31. Post-hoc analysis indicated that the 
groups improved in terms of performance in the acqui-
sition phase until the ninth block, where their performance 
worsened from the ninth to the tenth block (Fig. 3).

With regards to learning, two-way ANOVA revealed 
significant differences only for blocks F(3, 132) = 36.04, 
p < 0.01, ŋ2 = 0.45. Tukey’s HSD indicated that perfor-
mance improved from the first to the ninth acquisition 
block (p < 0.01). For the subsequent blocks (tenth and 
the retention test), performance diminished (p < 0.01).

With regard to the variability of performance in the 
acquisition phase, one-way ANOVA revealed effects for 
only two groups: IF with the distraction task during the 
retention test F(9, 99) = 2.29, p < 0.05, ŋ2 = 0.17 and for 
EF without the distraction task during the retention 
test F(9, 99) = 2.38, p < 0.05, ŋ2 = 0.17. Post-hoc analysis 
indicated that variability among the groups increased 
in the acquisition phase until the ninth block. Two-way 
ANOVA on learning did not reveal any significant dif-
ferences (Fig. 3). 

Discussion

The aim of this experiment was to test the hypothesis 
that learning with an external focus of attention could 
lead to automation of a skill [7]. It was expected that 
the introduction of the distraction task would not dis-
turb those groups with an external focus of attention, 
or if it did, it would distract them less than for the IF 
groups. This was considered to be likely due to the char-
acteristics of automation: learners can direct attention 
to aspects other than those of task execution [6]. Addi-
tionally, as was suggested by Poolton, Maxwell, Masters, 
and raab [16], the adoption of an external focus of atten-
tion might promote lower overload of working memory.

However, the results found a lack of differences be-
tween the groups at the end of the acquisition phase 
and that the introduction of the distraction task had the 
learners performing at a level similar to the one during 
the earlier phase. Interestingly, this was maintained even 
in the retention test. 

A decrease in performance with the introduction of 
a new task is expected in a non-redundant system. Ac-
cording to the theory of central resource capacity [18], 
when two activities compete between themselves for 
attentional resources, the system can suffer. As a conse-
quence, one of the “conditions” (performing the golf 
putting stroke or saying the name of a loved one out loud) 
might not be met with the required amount of attention 
and the activity cannot therefore be successfully com-
pleted [18]. As the results of the present experiment in-
dicated, performance returned to the initial level at the 
tenth block of trials. Thus, it could be hypothesized that 
the learners did not reach a state of automation, as that 
would have allowed them to handle having their atten-
tion divided. The results of this experiment do not sup-
port the current literature on the subject [5, 7, 8, 10] 
in the sense that external focus did not promote skill 
automation among the participants.

Conclusions

In the acquisition of motor skills, individuals must 
manage receiving numerous types of information in 
order to perform a task successfully. For instance, in order 
to perform the putting stroke, a golfer has to cope with 
information such as body movement, proper hand grip 
on the club, the ball’s trajectory, the force used for the 
shot, and maintain focus on the target. This makes  
a somewhat simple motor skill seem relatively diffi-
cult [19]. The question then stands, how can it be possible 
to organize a practice procedure that could promote 
an efficient learning process?

An answer to this question has emerged from experi-
mental research on attentional focus, including studies 
on the effects of internal and external focus on attention 
on motor skill acquisition [7]. These studies’ results have 
suggested that an external focus has a better effect on 
motor learning than internal focus of attention. The 

Figure 3. Mean and coefficient of variation of hits in 
blocks of ten trials during the acquisition (A) and retention 

(r) tests of the four groups in Experiment 3
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main reasoning behind this is that external attention-
al focus facilitates automation of movement control and 
can shorten the initial stages of learning in such a way that 
a learner can achieve automation stage more quickly [7–8].

However, it seems that these findings have not taken 
one important fact into consideration: in much of the 
literature, learners received instructions with an internal 
focus of attention before that of an external focus [e.g. 5, 
9, 11–13]. This was the main concern of the present study. 
We questioned whether the positive effects of an external 
focus of attention on motor learning could be influenced 
by the previously introduced internal focus of attention. 

The results of this study support our hypothesis. In 
Experiment 1, it was observed that motor learning oc-
curred only in the group that received information re-
lated to an internal focus of attention when initially being 
provided with instruction and then an external focus of 
attention during the acquisition phase. Similar results 
were observed in Experiment 2, in which an internal 
focus preceded an external focus of attention in the 
acquisition phase. Additionally, in Experiment 3, the 
results indicated that the realization of the automation 
stage was not facilitated by an external focus of attention.

These results refute the findings and hypotheses from 
the literature on attentional focus [7] and provide sup-
port to the proposition that motor skill learning occurs 
through an internal focus of attention in the initial in-
struction or acquisition phase, and then followed by an 
external focus of attention. As previously described, an 
alternative hypothesis for this proposition is that inter-
nal focus provides learners with comprehension of the 
task goal and/or that they are able to understand the idea 
of the movement (i.e., what is practiced in the first stage 
of the learning process) [15–17]. As a result, learners are 
better able to handle information from an external fo-
cus of attention as they can associate this information 
with that of the movement pattern, which is necessary 
for the successful performance of the task. 

The results of the present study point to the positive 
effects of an internal focus of attention, followed by an 
external attentional focus, on motor learning. It is be-
lieved that these results can “open the door” for the de-
velopment of an alternative hypothesis on the effects of 
attentional focus on motor skill acquisition. However, 
caution is advised when interpreting the results pre-
sented here, as although they were based on inferential 
statistics at a p value of 0.05, complementary descriptive 
statistics showed small effect size. Thus, performing 
additional studies similar to the one presented here is 
needed in order to confirm the results’ reproducibly.
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