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The Learning Advantages of an External Focus of Attention
in Golf

Gabriele Wulf, Barbara Lauterbach, and Tonya Toole

Thas study examined whether the learning advantages of an external focus of attention relative to an internal focus, as demon-
strated by Wulf, Hop, and Prinz (1998), would also be found for a sport skill under field-like conditions. Participants (9 women,
13 men; age range: 21-29 years) without experience in golf were required to practice pitch shots. The practice phase consisted of
80 practice trials. One group was instructed to focus on the arm swing (internal focus), whereas another group was instructed to
Jocus on the club swing (external focus). One day after practice, a retention test of 30 trials without instructions was performed.

The external-focus condition was more effective for performance during both practice and retention.
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nstructions are a central part in teaching motor skills.
When learning a new motor skill, the learner is usually
given instructions regarding the correct technique. For
example, in teaching a turn in downhill skiing, instruc-
tors typically demonstrate and describe to the learner the
correct posture and coordination of the leg, trunk, and
arm movements during the various phases of the turn,
how to use the poles, when to shift the weight from one
leg to the other, and so forth. Instructions such as those
that refer to coordinating the performer’s body movements
are very common in the teaching of motor skills.
Recently, the effectiveness of such instructions has
been questioned, however. Wulf and Weigelt (1997)
showed that giving learners instructions about how to best
produce slalom-type movements on a ski simulator, such
as instructing learners when to exert force on the plat-
form on which they were standing (e.g., Vereijken, 1991;
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Vereijken, Whiting, & Beek, 1992), degraded perfor-
mance and transfer to a “stress” situation, compared to
no instructions. This study provided preliminary evidence
that directing the performer’s attention to her or his own
movements can not only disrupt the execution of auto-
mated skills, as was suggested previously (e.g., Bliss, 1892—
93; Boder, 1935; Masters, 1992; Schmidt, 1988; Schneider
& Fisk, 1983), but it can also have degrading effects on
the acquisition of new skills. Interestingly, providing
learners with instructions was even more detrimental
than no instructions at all.

More importantly, Wulf, H6B, and Prinz (1998) ar-
gued that instructions might be more beneficial for
learning if they direct the learner’s attention to the ef
Jects that her or his movements have on the environment
(e.g., the experimental apparatus or sporting equip-
ment). In two experiments, they demonstrated the
greater effectiveness of an “external” focus of attention
(i.e., where the performer’s attention is directed to the
effect of the action, as compared to an “internal” focus
of attention, where attention is directed to the action it-
self). Using a ski-simulator task (Experiment 1), they
found that instructing participants to focus on the force
they exerted on the wheels of the platform was more ef-
fective than focusing their attention on the feet that ex-
erted the force (even though the wheels were located
directly under the feet) in both acquisition and reten-
tion. Their Experiment 2 demonstrated the generaliza-
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bility of this effect by showing that the learning of a
stabilometer task was also enhanced by an external fo-
cus of attention (markers attached to the board), relative
to an internal attentional focus (feet). Thus, both experi-
ments were consistent in showing that minor differences
in the attentional focus induced by the instructions given
to learners can have a decisive effect not only on per-
formance during acquisition, when the instructions are
given, but also on learning, as measured by delayed re-
tention tests without instructions.

The “common coding” view of perception and action
(Prinz, 1990) provides a possible explanation for the
advantages of focusing on the effects of one’s movements
rather than on the movements themselves. Similar to the
ideas already proposed by James (1890) that actions are
controlled by their “remote” effects, Prinz (1990, 1997)
argued that we perceive and plan our actions in terms of
“distal events” (i.e., their intended outcome), as this is
the only format that allows for commensurate coding of
perception and action. Therefore, actions should be
more effective if they are planned in terms of the antici-
pated outcome, rather than in terms of the specific move-
ment patterns.

The learning advantages of an external attentional
focus in the Wulf and Weigelt (1997) and Wulf et al.
(1998) studies could have important implications for the
teaching of motor skills in practical settings. In sports,
instructions are typically used that focus the perform-
ers’ attention on their body movements (internal focus).
Demonstrating that instructions inducing an external
focus of attention can be more beneficial in these situa-
tions as well could potentially have major consequences
for the effectiveness of training procedures. Therefore,
the goal of this study was to determine the robustness
of this effect and its generalizability to learning sport
skills under field-like conditions. The need for this type
of applied research with the goal to “develop theory-
based knowledge appropriate for understanding the
learning of practical motor skills in practical settings...”
(Level 2 research) has been emphasized by Christina
(1987, pp- 29-30). In contrast to the more prevalent
Level 1 research (basic), which often lacks direct practi-
cal relevance, Level 2 research seems to have more po-
tential to provide a rational basis for decision making in
real-life training situations (Christina, 1987, 1989).

In the present study, participants with no experience
in golf were required to perform pitch shots. While the
basic instructions regarding grip, stance, and posture
were the same for all participants, the instructions dif-
fered in that the attention of one group of participants
was directed to the arm swing (internal focus), whereas
participants of another group were instructed to focus
on the club swing (external focus). The learning effects
of these conditions were assessed 1 day after the prac-
tice session in a retention test without instructions. To
ensure that the effects of the independent variables, if
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any, were not only temporary but refatively permanent
in nature (i.e., affected the learning of this task; Magill,
1998; Schmidt & Lee, 1999), all participants performed a
retention test without instructions 1 day after the prac-
tice session. Although different measures can be used
to assess learning (cf. Christina, 1997), performance in
retention is commonly used to infer whether the inde-
pendent variables had differential effects on learning.

Method

Participants

Twenty-two right-handed students of the Technical
University of Munich (9 women and 13 men) between
the ages of 21 and 29 years volunteered to participate in
this experiment. All provided informed consent before
participating in the study. None of the participants had
prior experience with playing golf or hitting golf balls.

Apparatus and Task

The experiment was conducted outdoors on a lawn
surface. The participants’ task was to hit golf balls into a
circular target with a radius of 45 cm. Ten balls were pro-
vided so that a block of 10 trials could be performed with-
out interruption. The target was located at a distance of
15 m from where the participant was standing. The club
used was a 9 iron, because it is often used for the pitch
shot when actually playing the game. Four concentric
circles with radii of 1.45, 2.45, 3.45, and 4.45 m, respec-
tively, were placed around the target to determine the
distance off target. That is, the experimenter recorded
where the ball landed.'

Procedure

Participants were randomly assigned to one of two
groups with the restriction that there be an equal num-
ber per group: the internalfocus group and the exter-
nal-focus group. Before the beginning of the practice
phase, the experimenter spent about 10 min with each
participant to explain and demonstrate the basic tech-
nique of the pitch shot. All participants were given the
same instructions regarding the grip, stance, and posture.
The overlapping grip was taught. The stance was open
with the body leaning toward the left so that approxi-
mately 60-70% of the weight was centered on the left leg.
A “C” posture was assumed that included flexion at the
knees and hips.

The instructions for the two groups differed with
regard to the swing, however. The instructions for the
internal-focus participants were directed at the swinging
motion of the arms. The participant was asked to put her
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or his hands together in the correct “grip,” but without
the club, and to swing the arms back and forth. The
participant’s attention was directed at the left arm being
straight and the right arm being somewhat bent during
the backswing, both arms being straight during the for-
ward swing, and the right arm being straight and the left
arm being bent during the follow-through. The partici-
pant then performed the swinging motion holding the
club by both hands in the correct grip about 20 times
(without hitting a ball), with the instruction to focus on
the correct arm movements. The experimenter gave feed-
back about the grip, stance, posture, or swinging motion
if necessary. The attentional focus of the external-focus
participants was directed toward the club movement.
Specifically, the participant was asked to let the club per-
form a pendulum-like motion. To illustrate this point, the
participant was to hold the club by the grip between the
thumb and index finger of the right hand, push the club
to start a pendulum motion, and concentrate on the
weight of the clubhead. Finally, the external-focus par-
ticipants also performed 20 swinging motions with the
club. Participants were instructed to let the club swing
freely and focus on the weight of the clubhead, the
straightline direction of the clubhead path, and the ac-
celeration of the clubhead moving toward the bottom of
the arc. Again, participants were given feedback about
their performance as necessary.

Thus, overall the instructions were similar for the two
groups. The only difference in the instructions was that
the attention of the internal-focus participants was di-
rected toward their body movements (arms), whereas the
external-focus participants were to focus on the club
movement. After the introductory instructions and prac-
tice without the balls, all participants performed 80 prac-
tice trials, with the goal being to hit the target. Each
participant hit 10 balls in a row, with the experimenter
recording the scores. The balls were then collected, and
the participant performed the next 10 shots, etc.. Before
each set of 10 trials, the experimenter reminded the
participant of the cue (arms or club) that he or she was
to focus on. One day later, all participants performed a
retention test consisting of 30 trials. No instructions or
reminders were given on the second day.

Dependent Measures

Participants’ performances were scored in the follow-
ing way: Balls hitting the target received 5 points, balls
landing in the first zone were given 4 points, balls land-
ing in the second zone 3 points, and so forth. All shots
were counted, independent of whether or not they had
the proper 9-iron pitch trajectory. If the participant
missed the ball or it did not land in one of the zones,
zero points were recorded. The total score in each 10-
trial block was then calculated for each participant. The
practice data were analyzed in 2 (Groups) x 8 (Blocks)
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analyses of variance (ANOVAs) with repeated measures
on the last factor, and the retention data were analyzed
in 2 (Groups) x 3 (Blocks) repeated measures ANOVAs.

Results

Practice

Both groups became increasingly accurate in their
shots across the practice phase, with the externalfocus
group achieving considerably higher scores than the in-
ternal-focus group throughout the whole practice phase
(see left panel of Figure 1). The main effects of both
group, F(1, 20) = 37.5, p<.001, ®* = .77, and block, K7,
140) = 8.2, p<.001, were significant. There was no Group
x Block interaction, F(7, 140) < 1.

Table 1 shows the average percentages of scores
achieved by the external- and internal-focus participants
during the first and second half of the practice phase.
While both groups hit more balls closer to the target in
the second half of practice compared to the first half, the
external-focus group was generally more effective (i.e.,
these participants achieved higher scores more fre-
quently and lower scores, in particular, zero scores, less
frequently than the internal-focus group participants.

Retention

Performance on the retention test without instruc-
tions on Day 2 can be seen to the right of Figure 1. The
external-focus group was again generally more effective
than the internal-focus group. The main effect of group
was significant, with £(1, 20) = 6.6, p=.018, ®* = .34. The
main effect of block and the interaction of group and
block were not significant, F(2, 40) < 1.

Practice Retention

—&— Extemal

Score
7
1

——{— Intemal

Blocks of 10 trials

Figure 1. Average scores of the internal- and external-focus
groups in practice and retention.
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A comparison of the average percentages of shots
that scored 5, 4, 3, 2, 1, or 0 points on the 30 retention
trials also impressively demonstrates the superior perfor-
mance of the external-focus group (see Table 1). While
the number of times the target was hit (5 points) was
relatively low for both groups, the externalfocus group
again hit the zones that were closer to the target more
often than the internal-focus group, and vice versa. Also,
the external-focus group had fewer scores of 0 than the
internal-focus group.

Discussion

Our goal in this study was to determine the gen-
eralizability of the advantages of an external attentional
focus found by Wulf et al. (1998) to learning a sport skill
under field-like conditions. The results were clear in
showing that the golf task used was learned more effec-
tively if the learner’s attention was focused on the imple-
ment, that is, golf club (external focus) as compared to
when it was directed at the arm movements (internal
focus). The external-focus group already demonstrated
performance benefits early in practice (first block of ten
trials), and this advantage was maintained throughout
the whole practice session. In fact, the average scores of
the external-focus group (21.0) were almost twice as high
as those of the internal-focus group (10.8) during prac-
tice. The effect size (®* = .77) also indicated that this
group difference can be considered as large (Cohen,
1988). These benefits of the external-focus instructions
were not only temporary, but were also seen in the de-
layed retention test (without instructions). Here again,
the external-focus group demonstrated a significantly
greater accuracy than the internal-focus group. The ef-

Table 1. Average percentages of scores achieved by the internal-
and external-focus groups during the first (Practice 1) and second
half (Practice 2) of practice and in retention

Scores Practice 1 Practice 2 Retention
External Internal External Internal External Internal

9 3.4 0.5 5.0 1.4 2.7 3.0
4 18.0 6.8 22.3 6.4 240 100
3 175 8.6 23.0 127 21.0 130
2 166 107 18.0 16.6 147 140
1 1391 163 1255 19.1 100 163
0 30.7. 51510 193 44.1 28.0 433

RQES: June 1999

Wulf, Lauterbach, and Toole

fect size (»* = .34) was only simall to moderate (Cohen,
1988) in retention, however, presumably participants
were not given reminders regarding the attentional fo-
cus. This suggests that the effects of attentional focus
instructions may be particularly powerful when they are
present and directly affect the performer’s focus of at-
tention. Nevertheless, the instructions had a relatively
permanent effect (i.e., they influenced the learning of
this task). Overall, these results show that the advantages
of directing the learners’ attention away from their own
movements and to the effects of these movements, as
demonstrated by Wulf et al. (1998), are generalizable to
learning sport skills.

The fact that the external-focus condition demon-
strated performance benefits early in practice might seem
surprising. In the Wulf et al. (1998) study, these advan-
tages showed up at the end of the first day of practice on
the ski-simulator task (Experiment 1), whereas they did
not appear until the third day (retention) on the
stabilometer task. Thus, there might be task-related dif-
ferences aftecting the differential effectiveness of exter-
nal- versus internal-focus instructions. Also, it should be
pointed out that the differences in the actual locus of
attention between the two conditions were extremely
small in the Wulf et al. experiments, that is, participants
were to focus either on their feet or a pair of wheels di-
rectly under their feet (ski simulator), or on markers lo-
cated directly in front of their feet (stabilometer},
respectively. Considering the spatial proximity of these
cues, it is surprising that group differences occurred at
all. In the present experiment, the “distance” between
the cues (arms vs. club) was considerably greater—not
only spatially, but perhaps also in their distinctiveness for
the participants. This might be one reason why group
differences seemed to be even more clear in this case.
In addition, one has to take into account that before the
beginning of the actual practice phase participants per-
formed 20 swings without hitting a ball, with their atten-
tion being directed at the respective cues (arms vs. club).
This might also explain why the external-focus benefits
were already seen on the first 10-trial block.

As early as 1920, Ernest Jones advocated his ideas
about attentional focus on the clubhead in golf (cf. Jones
& Eisenberg, 1952). Although Jones did not use the term
“external focus,” his ideas were certainly related to
attentional focus on the clubhead, plane, direction of the
clubhead, effects of the weight of the clubhead, etc.. One
research study (Toole, 1969) supported his ideas, at least
with those who were skilled in batting. In Toole’s study,
“for those who could adequately perform the body move-
ment essential to skill in batting, attention to movement
of the golf club pertaining to plane, range, and accelera-
tion was sufficient to elicit the requisite body movements
which were habituated in the related skill of batting” (p.
65). The results of the present study extend those of
Toole’s (1969) by showing that directing the learners’
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attention to the club might generally be more effective
than directing their attention to their arm movements,
as itis usually done in practical settings. In fact, the cor-
rect arm movements just seem to emerge as a natural con-
sequence of the club movement.

Differential effects of focusing on one’s own body
movements versus focusing on the effects of these move-
ments on the environment have also been postulated by
James (1890). He distinguished between “close effects”
that are direct consequences of the action (e.g., the ki-
nesthetic feedback associated with hammering in a nail),
and “remote effects” that refer to the more or less dis-
tant results of the action (e.g., the nail in the wall). In
discussing which aspects of intended actions are func-
tional for action control, James points out that remote
effects are often more important than the action itself
(or its close effects). That is, focusing on the remote ef-
fects of actions, i.e., their (perceived) results, should be
more effective for their control than focusing on their
close effects, e.g., the movements themselves. Similar
ideas can be found in Lotze’s work (1852). In his view,
movements are represented by codes of their perceived
effects. The desired outcome somehow has the power
to guide the action such that this outcome is obtained.

More recently, Prinz and colleagues (Prinz, 1992,
1997; Prinz, Aschersleben, Hommel, & Vogt, 1995) and
Hommel (1997) have taken up the idea that actions are
(best) planned and controlled by their intended effects
(“action effect hypothesis;” Prinz, 1997). Prinz (1990) of-
fered a “common coding” explanation for this phenom-
enon. Contrary to traditional views, which assume there
are different and incommensurate coding systems for
afferent and efferent information (e.g., Welford, 1968;
Sanders, 1980; Massaro, 1990), Prinz argued for a com-
mon representational medium for perception and action.
According to this view, we plan actions in terms of distal
events and perceive distal events, because efferent and
afferent codes can only be generated and maintained
commensurately at this abstract level of representation.
That is, only the format of “distal events” allows for com-
mensurate coding and efficient action planning (see
Prinz, 1992). Thus, according to the common coding
view, actions should be more effective if planned in terms
of their intended outcome (or “remote effects,” in James’
terms) rather than the specific movement patterns. Our
results are in line with this prediction.

One advantage expert performers have, compared
to novices, might actually be that they focus on the in-
tended effect rather than on the movement itself. That
is, they allow the motor system “to do what it has to do”
to produce the intended effect. The so-called five-step
approach proposed by Singer (e.g., Kim, Singer, & Radlo,
1996; Singer, Lidor, & Cauraugh, 1993) can be seen as
simulating the strategies used by experts in teaching
motor skills to novices. A critical feature of this approach
is that the learner is instructed not to think about the
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movement while executing it. Singer and colleagues (e.g.,
Kim, Singer, & Radlo, 1996; Singer, Flora, & Abourezk,
1989; Singer et al., 1993) have shown that this approach
can be more effective for learning new skills rather than
instructing learners to be aware of their body movements
during execution. Similarly, Wulf and Weigelt (1997)
found that asking performers on the ski simulator to pay
attention to their “timing of forcing” disrupted not only
the performance of experts (Experiment 2) but also the
performance (and learning) of novices, relative to no
instructions, that is, to a discovery learning condition
(Experiment 1). The present results, together with those
of Wulf and colleagues (1997, 1998), suggested that an
effective strategy for teaching is not only to direct the
learners’ attention away from their movements {or hope
they will discover the correct movement pattern them-
selves) but also to focus their attention on the external
effects of their movements.

Interestingly, based on his extensive experience asa
tennis coach, Gallwey (1982) came to a similar conclu-
sion. A strategy he recommended to players too con-
cerned with Aow they hit the ball—which is probably not
uncommon, considering the emphasis placed on the
correct technique during training—was what he called
“programming for results.” Gallwey suggested they “shift
their attention from means to ends” (Gallwey, 1982, p.
56). He gave the example of a plaver who tried to work
on various aspects of her forehand. Instead of giving her
instructions on each of these elements, Gallwey asked her
to focus on how she wanted the ball to go over the net
and where she wanted it to land (i.e., to have “a clear
visual image of the results she desired;” p. 57, emphasis
by Gallwey). Gallwey noticed almost immediate changes
not only of the ball’s path, but also with elements of the
player’s movement pattern that she had unsuccessfully
tried to correct earlier (apparently without the player
being aware of these changes).

The advantages of an external focus of attention are
perhaps most easily seen in tasks requiring the use of an
implement (e.g., ball, bat, skis, surfboard, hang glider).
One question that needs to be addressed in future re-
search is whether similar observations would also be made
in movement skills that do not have obvious effects on
the environment (e.g., gymnastics, diving). In these cases,
one might have to resort more to body-related (internal-
focus) instructions. Also, independent of the type of skill,
focusing on one’s body movements might be necessary
in situations, for example, in which an error is resistant
to correction by simply focusing on the movement out-
come. Furthermore, the generalizability of the benefits
of external-focus instructions to different types of skills,
skill levels, or age groups nceds to be examined in fu-
ture studies.

The present results could also have implications for
other aspects of teaching. The use of metaphors, for ex-
ample, might be beneficial for performance and learn-
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ing, as they seem to detract the performer’s attention
from his or her body movement while providing a men-
tal image of the movement goal. Also, the effectiveness
of modelling could perhaps be optimized by encourag-
ing the learner to just imitate the movements of the
model without worrying about whether the movements
are performed correctly. In fact, anecdotal evidence sug-
gests that, for example, playing tennis after watching a
world-class tennis match can result in much better per-
formance than usual—at least until the performer thinks
about what she or he is doing differently to make her or
his game more effective. Also, one reason children seem
to learn new motor skills faster than adults might be that
they do not think or worry about the correct technique
but simply imitate their idols. Finally, the effectiveness
of feedback procedures might depend on whether they
direct the performers’ attention to their own movement
patterns or the results of their movements (Shea & Wulf,
1998). Questions such as these also need to hbe addressed
by future research.

Overall, the present results, together with those of
Wulf etal. (1998), provide converging evidence demon-
strating that instructions focusing the learners’ attention
on the intended effect of their movements (external fo-
cus) rather than the movements themselves (internal
focus) seem to be more advantageous for performance
and learning. These results seem to have important im-
plications for optimizing instructions for motor learning.
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Note

1. To avoid variability due to differences in the lawn sur-
face, we used the landing point of the ball, rather than
the point where the ball came to a stop, to determine
the deviation from the target.
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