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Abstract Focus of attention, external and internal
focus feedback has improved motor skill learning, but its
effects are still questionable in children and older adults
when learning tennis forehand skills. This study aimed to
examine the influence of external and internal focus
feedback on learning the tennis forehand skill in novice
players of different ages. The participants, divided into two
groups: children aged 10-12 and older adults aged 55-60,
were instructed to focus on their movement patterns (stance,
backswing, forward swing to contact point, and follow-
through and finish) as well as the effects of their
movements (external effect). All participants were novices
and had no prior experience with this skill. They were split
into four groups based on age and training condition. After
24 practice sessions over 60 days, the participants
completed 40 retention trials following a 48-hour rest
period. The experimental design used a two-way 2 (age) x
2 (practice group) x 3 (block of trials) analysis of variance
(ANOVA) with repeated measures. These findings showed
that older adults performed worse than children when using
external focus feedback, and they showed superiority in
internal focus feedback.

Keywords  External Focus,
Acquisition, Forehand

Internal Focus, Skill

1. Introduction

One of the most important factors in motor skill learning
is giving movement information or feedback to students or
athletes [1]. Feedback can be classified into intrinsic [2] or
extrinsic as augmented feedback [3], which includes
performance elements supplied by an external source [4].
The movement pattern information is a frequent form of
feedback utilized by coaches or physical education teachers
during motor learning. This information can be given
through internal or external focus of attention [5]. Internal
focus involves directing attention to the body's movements
or mechanics, such as concentrating on the movement of
the arm or other body parts during a tennis stroke [6]. On
the other hand, external focus is directed toward the
outcome of the movement or external elements, like the
racket's motion or the ball's trajectory [7].

Numerous studies have examined how the internal and
external focus of attention affects athletic skills. These
include static gymnastics, golf, standing long jump, golf
putting, and cricket batting [8]. The findings show
inconsistent results because they use different subjects and
types of skills. How athletes focus their attention during
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skill acquisition can significantly affect performance and
learning outcomes, especially in sports like tennis, where
complex motor skills play a critical role [9]. In tennis, a
player needs to develop the method, which is essential in
the game [10]. By mastering this skill, both beginners and
advanced players will be able to hit the tennis ball very
easily using power and control in the body's kinetic chain
during the forehand in tennis [11]. This means that as they
are introduced to the new learning environment, they
should pay particular attention to several factors related to
these prerequisites, which will then bring up cognitive and
technical barriers [12]. This is an even more difficult task
because of the limitations of the capacity of memory and
attention of the novice learners [13], which cannot support
more than a few representations of chunks of movement
information simultaneously when they practice [14].

There is still limited research that examines how changes
in the focus of attention affect forehand tennis performance
across various age groups and skill levels [15]. The
empirical evidence points out that with children aged 10 to
11 years, such an emphasis on racket movement rather than
body movement results in a much better ability to reach
target accuracy [16]. Similar enhancements in the forehand
accuracy have also been recorded among adult beginners;
the external focus has been highlighted as the most
effective pedagogical strategy in teaching beginners in
tennis, because it ensures better cognitive stability and
enhanced motor performance, regardless of the age group
[17]. Some believe that internal focus can prove valuable
in a variety of scenarios. This is especially true for novices
who may benefit from a combination of approaches,
although research suggests that concentrating externally
tends to produce better results [18]. Previous research has
largely focused on individuals or adults without examining
how novices of different age groups (children to older
adults) react to these instructional cues [19]. The
importance of this distinction is that age-related changes in
motor skill development and cognitive adaptability may
influence how individuals effectively utilize internal-
versus external-focused strategies for concentration [20]. A
better understanding of how age influences the process of
tennis forehand skill acquisition may lead to tailored
training approaches for novice players at specific stages in
motor skill learning.

Although considerable research has explored the effects
of different attentional focus instructions in open-skill tasks,
such as tennis forehand, less is understood about how these
impact tennis forehand performance, particularly among
novices of different ages. In the present study, we examined
how attentional focus instructions aimed at manipulating
focus by including the relative frequency of feedback in
novices across various age groups of children and older
adults. Based on the explanation above, it was
hypothesized that using an external attentional focus would
be superior to an internal focus for learning novel tennis
forehands in children and older adults.
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2. Materials and Methods

2.1. Participants

Twenty-fourth-grade boys (aged 10 to 12 years) were
tested along with 20 older adult men, (aged 55 to 60 years).
Each had been instructed before and during the experiment
for two months. They were randomly assigned to one of
four experimental groups, including an attention focus
group of children (n =20, M = 11 years) and an attentional
focus group of older adults (n = 20, M = 58 years) (Table
1).

Table 1. Group division
Group Group size Age Mean (SD) Category
IFC n=10 10.5 (0.70) Novice
IFO n=10 57 (2.83) Novice
EFC n=10 11.5 (0.71) Novice
EFO n=10 59 (1.41) Novice

Note: IFC = Internal Focus Children; IFO = Internal Focus Older adults;
EFC = External Focus Children; EFO = External Focus Older adults

All were novices of tennis or other racquet sports, and
each signed a consent form prior to participating. Informed
consent for the elementary participants was granted by a
parent through their signature on the consent form.
Elementary students were recruited from two local
schools to ensure safe and convenient access to the tennis
courts. In the case of the older adults, the recruitment was
done via Universitas Pendidikan Indonesia's obligatory
physical program available for employees, which
provided on-campus tennis facilities. They had no prior
experience in playing tennis or racket sports, thus meeting
the requirements of this study.

2.2. Procedure

Four groups, external and internal focus groups of
children and older adults, received explanations about key
technical elements such as stance, backswing, forward
swing to contact point, follow-through, and finish. The
feedback statements have the same content but are
presented using different words covering aspects of the
forehand skill.

The accuracy score for each experiment was recorded
and analyzed. The practice sessions were conducted three
times a week, on days 1, 3, and 5, for 50 minutes during the
8 weeks. During one session, each participant performs 50
forehand strokes. Repeated measurements were taken at the
beginning and end of practice, as well as during the
retention test that was conducted 24 hours after the post-
test and consisted of 10 trials without feedback.

The subject's ability to direct the shot to the target and
the quality of the movement performance were assessed by
the tennis instructor using performance criteria (Table 2).
For each phase, researchers developed five descriptors that
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were scored from 1 to 5 points. Cohen's Kappa coefficient  target area, allowing participants to hit at a comfortable
for inter-rater reliability was calculated and obtained a pace (see Figure 1). Feedback given after each stroke is
value of 0.21, indicating that the criteria can be used to  crucial for both unsuccessful and successful attempts,

assess movement patterns.

aimed at improving motor learning [21].

The ball was thrown at a slow speed, directed to the

Table 2. Criteria for forehand movement pattern analysis

Phase Criteria

Stance In the stance phase, the racket head:
1 point not facing forward, body position is too upright
2 points facing downward, body position is slightly bent
3 points facing up, body slightly bent
4 points facing up, body slightly bent, knee bent, body weight not forward
5 points facing up, body slightly bent, body weight forward, on balls on feet

Backswing The backswing movement is defined as:
1 point both hips and shoulders stay parallel to the net
2 points shoulders and racket turn to the net, no hip turn
3 points shoulders and racket turn to the net, hip turn
4 points no pivot shoulders and racket turn to the net, pivot, no weight ship to the right leg
5 points shoulders and racket turn to the net, pivot, weight ship to the right leg
Forward swing to The forward motion and contact are defined as:
contact point
pol 1 point no push legs, no turn both hips and shoulders to the net
2 points no push legs, hips and shoulders turn,
3 points no weight shift to the front leg
4 points push legs, hips and shoulder turn, no weight shift to the front leg
5 points push legs, hips and shoulders turn, weight shift to the front leg, body rotates forward
from the legs, hips, trunk and arms in sequence, racket swing forward low to high.
Follow through and The follow through and Finish is defined as:
Finish
s 1 point racket head stops after contact

2 points follow through low and not forward up
3 points follow through forward up, not at head height
4 points follow through forward up, at head height
5 points racket head stops at head height, left leg fully extended, body up right to the net

ealy 1981e]
A
1
1
1
1

2

__________________________ a >
s - z

\/ <

- =

2

1

Camera

Figure 1. Performance and target positions for the tennis forehand: F indicates the feeder's position, while S represents the subject's position where
the strokes are executed. The arrow shows the direction of the strokes
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Table 3. Feedback statement for the internal and external focus

Internal - focus feedback
(Body movement)

External - focus feedback
(Movement effect)

1  Stance feet shoulder-width apart, hands holding the racket =~ 1

N

Backswing with the pivot foot, rotating the shoulders,and 2
weight shift to the right foot.

Swing the racket forward with a step towards the ball
Swing the racket forward from low to high

Weight shift to the front leg

o o b~ W
o o1~ W

Rotate the body forward, movement of the legs, the pelvis,
trunk, arms in sequence

7  Racket contact along the line of the front foot 7

8  Racket face contact vertical and the racket head moves first 8

9  Arms straight during contact with the ball. 9

10 Follow through with the racket movement to the front of 10

the body after contact with the ball

Open both legs sideways, not too wide

Swing the racket back by pushing off your shoulders and pressure
on your right foot

Swing forward and step the left foot towards the target.
Swing forward, brushing the underside of the ball to create spin.
Shift the pressure to the front leg

A whipping motion of body parts, beginning with the largest and
ending with a whip-like action of the smallest part.

The ball must be hit parallel with the front foot.

Move the racket toward the ball with the palm facing forward,
leading with the fingers.

Extend the racket as far from the body as possible while
approaching contact with the ball.

Swing the racket to ball and target area

The instrument used to collect accuracy data was
Hewitt's Tennis Achievement Test for forehand accuracy,
with a validity range between 0.52 and 0.93 and reliability
between 0.75 and 0.94 [22]. Each participant hits the ball
10 times toward the opponent's backcourt, over the net, and
toward the target area; a score of 0 is given if the ball lands
outside the playing field. The list of internal and external
focus of attention feedback statements can be seen in Table
3.

2.3. Retention

Approximately 24 hours after the post-test session,
participants returned for a retention test. They completed
five warm-up trials, followed by 10 test trials. No feedback
or information was provided during the retention phase.

2.4. Data Analysis

The first step in presenting data is to display the mean
and standard deviation. To test the research hypothesis,
several testing requirements must be carried out. The
Shapiro-Wilk test was used to check the normality of the
distributions, and Levine’s test examined the homogeneity
of variance across groups. A two-way 2 x 2 x 3 (Age x
Group x Trials) analysis of variance (ANOVA) test with
repeated measures was performed to examine differences
across age, groups, and pre- and post-test scores.

3. Results

3.1. Accuracy Scores

Scores for groups are visually depicted in Figure 2.

The main effect of the test was significantly associated
with accuracy p <.001, providing excellent evidence to
support that the manipulations in testing conditions affect
accuracy. This would support the idea that all groups were
similarly performing on the accuracy tests. There was a
significant test effect, F = 48.7, p <.001, indicating an
increase in accuracy across test sessions for all groups
(Table 4). Estimation of effect size by Cohen's d yielded a
very large effect for EF group (d = 10.7) and IF group (d =
3.2).

Among the groups, the EFC group performed best,
followed closely by the EFO group. The interaction of test
and feedback was not significant, F = 2.2, p >.143, nor was
the interaction of test and age level, F = 3.7, p > .064,
though the latter approached significance. However, there
was a significant three-way interaction of test xfeedback x
age level, F = 14.4, p < .001, which indicates that the
combined effect of test, feedback, and age level
significantly influences accuracy. This means that the
effect of one variable on accuracy is not consistent across
levels of the other variables. In other words, the
relationship between the test and accuracy changes
depending on the combination of feedback and age level
(Figure 3).
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Figure 2. Accuracy scores plotted across pre-test, post-test, and retention sessions
Table 4. Feedback statement for the internal and external focus
Group Accuracy Scores Movement Pattern Scores
Pre M (SD) Post M (SD) Ret M (SD) Pre M (SD) Post M (SD) Ret M (SD)
EFC 14.6 (7.2) 30.0 (1.5) 18.4 (2.1) 6.2 (1.03) 16.4 (1.3) 12.6 (0.7)
IFC 12.0 (10.6) 15.9 (1.9) 14.9 (1.4) 6.3 (1.06) 9.9(1.4) 6.5 (0.7)
EFO 12.0 (4.5) 16.6 (1.9) 14.2 (1.4) 6.7 (1.08) 12.4 (1.8) 10.2 (0.71)
IFO 14.0 (1.4) 16.0 (2.5) 15.8 (0.7) 6.5 (0.5) 11.9 (1.6) 8.5(3.5)
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Figure 3. Age and focus of attention interaction

3.2. Movement Pattern Scores

Figure 4 presents movement pattern analysis scores. A
two-way 2 x2 x3 (Age x Group = Trial) ANOVA with
repeated measures on the final factor showed that there was
a significant main effect for age, group, or trial during the
pre-test and post-test.

Such results could point to the possibility that there is a

significant difference in movement pattern scores with
respect to age, group, or section during these tests. There
was a significant main effect of pre-test versus post-test: F
=32.9, p<.001, indicating large variation in the movement
patterns between pre and post measurements. The
estimation of the effect size showed that the EF group had
a moderate to large effect (d = 2.54) and the IF group had
a large effect (d = 1.33).
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Figure 4. Movement pattern scores plotted

Pair-wise comparisons, adjusted with Bonferroni (p
<.05), indicated that the movement pattern scores
significantly differed between groups (see Table 4). Effect
size estimates calculated between EFC and IFC yielded a
large effect, d = 3.09, while the one conducted between
EFO and IFO resulted in a very small effect, d = 0.29. It
means that both groups of EFC and EFO significantly
outperformed the IF group in the post-test; however, all
groups evidenced improvement from pre- to post-test.
There was also a significant interaction between pre- and
post-test and feedback type, F = 70.2, p <.001, showing that
the differences between pre- and post-test movement
patterns depended upon the type of feedback available.
This would reveal that pre- and post-test timing and
feedback type both have a significant influence on
movement patterns, but the differences are moderated by
feedback type.

3.3. Retention

In the retention test, the EF group significantly
outperformed the IF group for both age groups in accuracy,
as shown in Table 3. The overall group difference reached
statistical significance, F (3,36) =22.3, p<.001, with the
associated effect size n2 = .02. Thus, practice with an
external focus resulted in superior learning. Movement
pattern analyses showed that F = 30.5, p<.001 reflected a
highly significant effect. This means there are significant
differences among the scores of the movement pattern of
the studied groups, since the p value is less than 0.05, and
with an effect size n2 = 3.43.

4. Discussion

The superior performance of children and older adults in
external focus conditions compared to internal focus has

RETENTION

EFO IFO

across pre-test, post-test, and retention sessions

been consistently observed in various studies across
different age groups, with effect sizes showing significant
superiority over internal focus [14]. This statement is
consistent with the results of this study, in which the effect
of attentional focus appears to be influenced by age, with
children generally performing better than older adults. The
group of children with external focus showed superiority
not only in the post-test but also in the retention. This
phenomenon is associated with increased automatic
processing and reduced conscious interference with motor
control [23,24] and is significantly influenced by
attentional focus, which can facilitate or inhibit
performance [25]. Research shows that when individuals
adopt an external focus on their movement effects, they
experience increased automation and reduced conscious
interference, leading to improved motor performance [26].
This is in contrast to internal focus, which can limit
automatic control processes and increase cognitive load
[27]. Therefore, it is not surprising that in this study, the
internal focus groups of children and adults did not show
the same effects as those caused by external focus feedback.

These findings suggest that an external focus encourages
more automatic motor control, which is necessary for
learning complicated tasks. It is particularly relevant for
children who are more sensitive to such instructions than
older adults [28]. Specific reasons underlying the
difference in how children and older adults acquire
complex motor skills include impairments in cognition and
motor skills that are related to age [29]. Children have
brains that process information faster, greater
neuroplasticity, and more efficient motor systems that
enhance learning through trial and error [30]. Conversely,
older adults learn and adapt more slowly, as the cognitive
speed, memory retention, motor coordination, and
neuroplasticity decrease. They are more deliberate and
prefer learning under structured, repetitive conditions with
clear feedback [31]. Thus, if appropriate learning strategies
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are developed, older adults are still able to improve their
motor skills.

A brief movement pattern analysis of the two groups is
conducted: First, when standing upright, the EF (External
Focus) group mostly maintains a distance of shoulder-
width, hands holding the racket. The IF (Internal Focus)
group's feet are not shoulder-width apart, and the left hand
does not hold the racket. Second, during the backswing, the
EF group tended to align the hips, shoulders, arms, and
racket perpendicular to the net, and the IF group only
rotated the shoulders to a perpendicular position. Third,
during the forward swing, the EF group shifted their weight
forward towards the net, and the IF group kept their weight
balanced or parallel to the net. Fourth, group EF completed
its follow-up swing above shoulder height, leaving left leg
completely straight, body perpendicular to the net. Group
IF did not complete its swing forward or above shoulder
height without showing the trajectory of its racket
movement from low to high. However, both groups showed
a need for improvement in their backswing and forward
swing. In tennis, the backswing and forwardswing
movements involve many biomechanical and technical
issues, and the correct timing for performing them requires
proper coordination and an understanding of body
mechanics. Beginners must learn the mechanics of the
swing, footwork, and ball tracking simultaneously, which
can overload a beginner's cognitive resources. These two
phases of the tennis forehand are the most difficult to
execute effectively with external focus and make a
difference in forehand accuracy. Therefore, improving
skills in both of these phases is crucial for enhancing
forehand performance.

Numerous studies suggest that the novelty of focus
conditions may influence initial performance, raising
questions about the long-term significance of focus
strategies [32], because the complexity of forehand
mechanics may require a more nuanced approach to cueing,
balancing external focus with an understanding of internal
mechanics [33]. Furthermore, a brief analysis of both
feedback statements during acquisition revealed notable
differences in movement patterns between the EF and IF
groups. The IF group required more guidance than the EF
group in perceiving internal focus in the form of forehand
movement mechanics, that is more complex body
movement information. Thus, it appeared that movement
pattern errors were consistently made during both the
acquisition phase and the post-test. The EF group seemed
more effective than the IF group in enhancing its movement
pattern components from acquisition to post-test. In line
with the study by Tapan et al. [15], there were no
significant differences between the EF and IF groups in
terms of movement sequence or outcome scores; but the
external focus group had greater accuracy in retention tests,
the internal focus group did not significantly differ in
overall performance outcomes. The information provided
may not be sufficient to improve the movement pattern

The Influence of Intentional Focus of Attention on Learning Tennis Forehand in Children and Older Adults

scores further in this stage of learning. According to Wulf,
Shea & Lewthwaite [28], the mental workload when
learning complex motor skills, such as tennis forehand,
may already be so high for novices that few resources are
available to process feedback and adjust the movement
with accuracy. Moreover, they have less experience in error
correction, which means that skills of adaptation or
technique refinement are limited, and the learning process
is longer and with a greater number of errors. Research
evidence shows that an optimal error rate of about 30%
optimizes motor skill learning in that the learner
experiences some level of success and failure [34], which
is an important factor for improvement. Meanwhile,
evidence has shown the need for effective learning
strategies in the acquisition of motor skills [35].

This internal focus for beginners in motor skill learning
has created a burden. They are forced to understand
information about various complex and abstract
biomechanical concepts that may have been previously
unfamiliar. Some studies have found that internal
attentional focus often leads to greater psychological stress
and resultant conscious motor processing, usually at the
expense of skill execution, performance decline, and
increased stress [36]. Consequently, this would increase
cognitive load and possibly compromise performance
relative to an external focus [37]. This phenomenon can be
explained by a concept called the Constrained Action
Hypothesis (CAH). This hypothesis suggests that when a
learner focuses on their body movements (internal focus),
they consciously interfere with and limit the natural and
automatic processes that regulate movement. This can lead
to less efficient, less fluid, and less effective motor control
[23]. In contrast, an external focus diverts attention towards
the consequences of movements, which enhances a more
automatic type of action control while reducing working
memory load [28]. The novice lacks the perceptual skills
and motor schema to interpret and utilize this information
[38]. They have difficulty understanding how body
segments collaborate to create coordinated movements. In
this context, beginners are learning to control their bodies
while also learning to understand the technical aspects of
movement, which can create a type of cognitive overload
when focus is placed on the detailed mechanics of the
movement. The ability to internalize and understand
efficient movement patterns develops gradually through
experience and practice. This shows that it is common for
beginners to struggle with the theoretical mechanics that
correspond to physical performance because their
experience is at a minimal level [25].

The findings of this study are also in line with the recent
study by Perreault & French [39] that external focus
feedback serves as an effective tool for learning. All groups
had identical general information, yet it was obvious that
the method of involving the participants actively in the
process of learning was more useful than the mere
provision of external feedback. This study expands on
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previous research by Woll & Wagner [40], which showed
that motor skill learning strategies in the classroom should
be effective, and similar methods should also be developed
and tested. Coaches and educators should use external
attentional focus instructions to optimize children's
learning and performance in sports. Such procedures may
be key to investigating the optimal cues for each individual
skill and allowing for a description of how they act in the
process of motor learning and performance. The results of
this study complement the existing literature on effective
motor learning and show that instruction and feedback
focused on external attention are more effective for novice
learners.

There are certain limitations to our investigation. The
findings cannot be generalized to other similar sports
included in the open skills and complex skills categories
due to their involvement of different levels of high
coordination and control. The findings would provide very
useful information for further research and might focus on
externally and internally focused instruction on more
complex tennis skills, such as volley and serve skills at
different stages of learning.

5. Conclusions

The results of this study indicate that external focus of
attention is superior to internal focus for learning a tennis
forehand stroke in children and older adults, and that
children perform better than older adults. It would be very
beneficial if tennis teachers and practitioners could place
more emphasis on external focus instruction to improve
forehand stroke performance.
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