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Introduction

Numerous studies have demonstrated that an external attentional focus enhances motor
learning (ML), performance, and movement efficiency compared with an internal attentional
focus (Abdollahipour, et al., 2017; McKay, et al., 2015; Wulf and Lewthwaite, 2016; De
Giorgio, et al., 2018; Perreault & French, 2015; Pascua, et al., 2015, Land, et al., 2014). All
participants lacking any prior experience in specific ML and performance tasks (e.g., bowling,
free throw shooting in basketball, throwing with non-dominant hands, golfing, putting, dart-
throwing, ski simulations, balance tasks in ballet) had enhanced performances, improved
accuracy, and more efficient motor movements when they adopted an external focus (EF)
compared to an internal focus (IF) or in control groups with no directive feedback
(Abdollahipour, et al., 2017; McKay, et al., 2015; Wulf and Lewthwaite, 2016; De Giorgio, et
al., 2018; Teixeira da Silva, et al., 2017; Perreault & French, 2015; Pascua, et al., 2015, Land, et
al., 2014; Lohse, Jones, Healy, & Sherwood, 2014; Duke, Cash, & Allen, 2011; Russell, et al.,
2014). The following provides the literature on the current understandings as to why an EF
enhances ML and performance compared to an IF, the findings illustrating the efficacy of an EF

compared to an IF, and the suggestions for future research for adopting an EF compared to an IF.

Findings and Suggestions for Application and Future Research

Effective instructional methods with the understanding of the factors that optimize ML
increases the rate of ML and expedites the achievement of higher levels of performance
(Abdollahipour, et al., 2017; De Giorgio, et al., 2018). An individual’s focus of attention plays a
significant role during their ML (Land, et al., 2014). Athletes who use an EF experience a greater

task focus (i.e., a reduced self-focus, ensuring an optimal task focus, where goals and actions



connect; goal-action coupling) compared to athletes who use an IF, making them less susceptible
to distractions and choking under pressure (Land, et al., 2014). Focusing on the effects of one’s
movement on the environment (i.e., an EF) prevents the self-referential focus (i.e., an IF)
associated with choking, resulting in improved performances and enhanced accuracy (Land, et
al., 2014; Abdollahipour, et al., 2017; McKay, et al., 2015). An IF disrupts the automaticity that
is associated with optimal performances and unconscious rapid processing, interfering with
efficient muscular activation, resulting in poorer performances (Wulf & Lewthwaite, 2016;

Abdollahipour, et al., 2017).

According to Abdollahipour, et al., (2017), an IF and non-autonomy supportive
environments interfere with a clear task focus, cause self-referential processing, and non-optimal
motivational conditions, limiting task-related functional connections and goal-action coupling,
resulting in poorer ML and performance (Menon, 2015). According to Bernardi, et al., (2013),
the process for developing the proper neural connections to support optimal ML and
performance is optimized under EF conditions and autonomy-supportive environments (ASE),
resulting in functional connectivity associated with task-specific neural connections in the

specific brain regions that are seen in skilled performers (Abdollahipour, et al., 2017).

Abdollahipour, et al., (2017) examined the role that an EF with the additive benefits of an
ASE played in optimal ML and inattentional blindness (i.e., greater task focus) in a bowling task
with thirty-six child participants (21 females, 15 males; mean age of 8.5 £ 1.3 year). The findings
were statistically significant and revealed that participants who adopted an EF of attention and
had ASE had greater throwing accuracy compared to the control and no-choice conditions

confirming their hypothesis that an EF of attention and ASE independently contribute to superior



bowling performance compared with both an IF and control conditions (Abdollahipour, et al.,
2017). Future studies should examine the effects of an EF and ASE on long-term ML and
performance, the impacts on intrinsic motivations, and the effects of an EF and ASE on children
in other ML and performance environments (Abdollahipour, et al., 2017; Wulf & Lewthwaite,

2016).

According to Land, et al., (2014), an EF primes the associated motor performance,
optimizing the sensorimotor representations that link actions to their effects, resulting in optimal
ML and performance in following associated tasks. Land, et al., (2014) investigated the
preceding, exploring the effects of adopting an EF compared to an IF on the development of
representation of structures of ML in long-term memory. Participants (i.e., ten females; mean
age-26.7; with no golf putting experience) were randomly assigned (RA) to train under specific
instructions associated with an IF (e.g., focusing on the swing of their arms) or an EF (e.g., the
velocity of the ball) over the course of three days; their representational structures were
examined using a structural dimensional analysis of movement representations (SDA-M); and a
questionnaire (i.e., a Likert scale; 1-not at all, 5-very much so) was used to determine the extent
to which each participant adopted their attentional focus strategies (Land, et al., 2014). The
findings were statistically significant and consistent with other research, such that the EF group
demonstrated significantly greater accuracy and performance consistency in putting during the
retention tests compared to the IF group (Land, et al., 2014). The results of the SDA-M analysis
indicated that the learners who adopted an EF had more elaborate cognitive representations (i.e.,
better reflecting the biomechanical demands of the task), and were comparable to the
representations of expert golfers (Land, et al., 2014; Wulf, 2013). The findings are explained in

the following.



An IF during ML is found to hinder the ability of the motor system to make accurate
associations between the movement and its effect, leading to less elaborate sensorimotor
representations (Land, et al., 2014). In contrast, an EF enhances the integration of effector and
perceptual processes brought about by focusing on the sensory consequences of the movement,
facilitating the cognitive association between an action and its effect, leading to the development
of more elaborate sensorimotor representations, as the motor system becomes more sensitive to
the perceptual consequences of the motor action (Land, et al., 2014). The preceding indicating
that once the association between an action and its effect has been integrated within the
representation, the anticipation of the movement effect becomes an effective retrieval cue in
associated tasks further aiding in ML and performance (Hommel & Elsner, 2009; Land, et al.,

2014).

According to Land, et al., (2014), future studies should track the development and
retention of the cognitive representations long-term (e.g., months or years) to confirm the
findings and determine whether the benefit of an EF persists compared to an IF, as the findings
also revealed a narrowing of the gap in ML between the EF group and the IF group in the
retention tests indicating that skills developed with an IF may be comparable to the performance
of the skills developed with an EF over an extended period of training. Pascua, et al., (2015)
supported the preceding findings by examining how an EF and enhanced expectancies (EE)
facilitated ML, including addressing whether combining them would “double” the learning

advantage.

Participants (i.e., 52 undergraduate students; 21 men and 31 women; with a mean age of

21.5 years, s: 1.22) were recruited to learn how to throw with their non-dominant arm in four RA



experimental groups: One group (EF/EE) was provided with both treatments, three other groups
received only one of the treatments (i.e., EF or EE) or none (i.e., control) (Pascua, et al., 2015).
Participants in the EF and EF/EE groups were instructed to direct their attention to the center of a
target (i.e., adopt an EF) and the EE and EF/EE groups were provided with bogus social-
comparative feedback, suggesting to them that their performance was above average, then they
were assessed using a retention test and a transfer test that involved a novel target distance with
no feedback (Pascua, et al., 2015; Schmidt & Lee, 2020). Participants rated their self-efficacy
(i.e., on a scale from 1-not confident at all to 10-extremely confident) on how confident they felt
about being able to achieve certain scores before each practice phase and measured their positive
and negative feelings using the Positive and Negative Affect Schedule, at the end of practice, and
before the retention tests and transfer tests on day two (Pascua, et al., 2015). Regression analyses
were performed to determine whether self-efficacy ratings or positive affect would predict

retention and/or transfer performance (Pascua, et al., 2015).

The data was analyzed using analysis of variance across the various trials and groups, and
accuracy scores were averaged across all ten trials, the transfer tests, and the retention tests for
each group (Pascua, et al., 2015). The findings were consistent with the other literature, such that
individuals who received EF instructions in the EF and EF/EE groups focused more on the target
than on the movement, improved their throwing performance, and continued to improve in the
retention tests and transfer tests while the other groups experienced decrements in performance,
reflecting the significant relationship between an EF and improved performance (Pascua, et al.,
2015). Additionally, self-efficacy and positive affect were highest among the EF and EF/EE
groups, reflecting a correlation between EF, EE, increased self-efficacy and positive affect

(Pascua, et al., 2015).



Perreault & French (2015) further contributed to the preceding findings after examining
fourteen boys and fourteen girls aged nine to eleven who were RA to an EF feedback group and
an [F feedback group (Perrault & French, 2015). Participants received general instructions and a
task demonstration prior to completing 100 modified free throws over two days, while receiving
feedback about the task based on their group (i.e., EF or IF feedback) (Perrault & French, 2015).
A full 24-hours later participants completed a retention test (i.e., 20 additional free throws) to
reflect their level of performance and ML after their respective feedback (Perrault & French,

2015; Schmidt & Lee, 2020).

Consistent with other findings the participants in the EF group performed significantly
better than the participants in the IF group (Perreault & French, 2015). The preceding was
attributed to participants in the IF feedbck group experiencing more self-evaluative thoughts
during practice and retention tests (RT) (i.e., 57%), compared with participants who had received
EF feedback (i.e., 7%) (Perreault & French, 2015). Future studies should continue to examine the
benefits of an EF on improved ML and performance, as well as the relationship between an IF

and self-evaluation and its decrements on performance (Perrault & French, 2015).

De Giorgio, et al., (2018) added to the literature on the efficacy of an EF and optimal ML
and performance in children and examined how using an EF can mitigate attentional limitations
present in children. Children have limited attentional capacities, as they are experiencing many
cognitive changes in their development reducing their ability to manage their attention (De
Giorgio, et al., 2018). Applying methods that provide children with mechanisms for optimizing
their limited attention is integral to optimal ML and performance (De Giorgio, et al., 2018). De

Giorgio, et al., (2018) proved that using EF strategies, such as target recognition (i.e., optimizing



the child’s propensity to visual search) with strategically placed patterns of color, designed to
increase attention and memory retention (e.g., white, red, yellow, magenta, black, blue), on the
children’s soccer shoes maximized their limited attention, resulting in optimal ML and

performance (De Giorgio, et al., 2018; Dzulkifli & Mustafar, 2013).

Participants (i.e., 34; seven-year-olds) coming from the same soccer club were RA to a
control group (i.e., black soccer shoes) and the experimental group (i.e., colored shoes), and
completed various tasks (e.g., passing, ball management, receiving the ball, scoring) on artificial
grass in the morning, after a standard warm-up (De Giorgio, et al., 2018). The findings were
consistent with other studies and revealed a statistically significant difference between the
experimental group (i.e., EF) and the control group (De Giorgio, et al., 2018). The colored shoes
effectively acted as an EF, preventing the constraining processes associated with adopting an IF

of attention, resulting in improved ML (De Giorgio, et al., 2018).

Teixeira da Silva, et al., (2017) confirmed the preceding findings, such that an EF
improved the performance of the pirouette en dehors (from fourth position) in 10-year-old ballet
students. Teixeira da Silva, et al., (2017) had 38 participants who were RA to an EF group (i.e.,
focus on spotting a point on the wall in front of them for as long as possible) or an IF group (i.e.,
focus on their head relative to the wall in front of them for as long as possible). Participants
completed 15 practice trials of a task that involved rotating as far as possible while balancing on
one foot and receiving either the EF or IF feedback (Teixeira da Silva, et al., 2017) Two days
later, participants completed retention and transfer tests (i.e., left pirouette) without receiving any

feedback (Teixeira da Silva, et al., 2017).



The findings were consistent with other studies, such that the EF group resulted in
superior motor learning and performance compared to the IF group (Teixeira da Silva, et al.,
2017). Consistent with the findings in Pascua, et al., (2015), the participants completed self-
reported questionnaires reporting their experience from the various tasks, and the EF group
reported a greater sense of competence and satisfaction with their performance, while the IF
group experienced more nervousness and concerns about losing their balance and not performing
well (Teixeira da Silva, et al., 2017). While the preceding studies clearly indicate an EF enhances
ML and performance compared to an IF, no studies to date have explored the role an EF plays in
equestrian sports (Abdollahipour, et al., 2017; McKay, et al., 2015; De Giorgio, et al., 2018;

Perreault & French, 2015; Pascua, et al., 2015, Land, et al., 2014).

Equestrian sports are a unique sport in that the rider is not the only athlete executing the
performance, and a part of the athlete’s role in effective ML and performance is a high
attunement to the feel of the horse and the feel of their body in relation to the horse to optimally
influence the horse (i.e., achieve harmony and have optimal performances) (Hogg, 2015; Harris,
2014). Harmony between the horse and rider is contingent on a rider’s ability to develop a “feel”
for horses (i.e., the most important quality of an equestrian athlete) (Hogg, 2015). “Feel” is a
psychological and physical construct, developed as the rider learns to intuit and synchronize with
the horse, allowing seamless nonverbal communication, maximizing the rider’s ability to achieve
optimal performance with their horse (Hogg, 2015). Further, a rider’s ability to manage their

psychological and physiological state directly effects their horse’s performance (Wixcey, 2015).

The preceding implicates more of an IF compared to an EF (Abdollahipour, et al., 2017).

Future research should explore the role that an EF compared to an IF plays in optimal ML and
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performance in equestrian sports. The literature clearly indicates optimal ML and performance
when performers adopt an EF and reflects a clear gap in literature for ML and performance in
performance tasks that demand IF features, such as those required to optimize the complex

dynamic between horse and rider in equestrian sports (Harris, 2014; Hogg, 2015; Wixcey, 2015).
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