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ABSTRACT 

Over the past 20 years, researchers have consistently found that difference in a learner’s 

attentional focus seems to influence learning and performance of motor skills, and most 

recently cognitive and affective outcomes, such as self-efficacy.  Although external focus 

is often associated with superior performance acquisition, questions are emerging about 

types of external foci, and the conditions under which it might be most effective.  This 

study examined the influence of attentional focus on learning and performance of a 

complex sport-specific skill and related efficacy beliefs.  Findings from this research 

revealed differences in performance favoring participants in an external-distal focus 

treatment, but no difference in efficacy beliefs were found.  These findings offer support 

for the constrained action hypothesis and highlight the advantages of adopting a distal 

external focus to achieve optimal motor skill performance in a complex, outcome-based 

sport-specific task.   

Keywords:  attentional focus, motor skill learning, self-efficacy, tennis serve 

performance 
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CHAPTER I 

INTRODUCTION 

Over the last 20 years, researchers of attentional focus in motor performance and 

learning have made significant contributions to the field of motor behavior (Wulf, 2013; 

Wulf & Lewthwaite, 2016; Wulf, Lewthwaite, Cardozo, & Chiviacowsky, 2017).  The 

learner’s focus of attention (or attentional focus) has been largely identified as a key 

variable to enhance the performance and learning of motor skills (Pascua, Wulf & 

Lewthwaite, 2015; Wulf, 2007; Wulf et al., 2017; Wulf, Shea, Lewthwaite, 2010).  

Attentional focus has been referred in the literature as a performer’s concentration 

regarding particular movement-relevant cues (Wulf, 2013; Wulf & Lewthwaite, 2016).  

Attentional focus research has suggested that subtle differences in the wording of 

instructions or feedback can have significantly different effects on performance and 

learning (for a review, see Wulf, 2013).  

Empirical studies have consistently found significant motor performance and 

learning differences as a function of attentional focus (e.g., Wulf, Chiviacowsky, Schiller, 

& Avila, 2010; Wulf, Hoß, & Prinz, 1998; McNevin, Shea, & Wulf, 2003).  The 

preponderance of this literature has generally shown superior motor performance and 

learning through instructions or feedback inducing an external focus (e.g., McNevin et 

al., 2003; Wulf, 2007, 2013; Wulf, McNevin, & Shea, 2001; Wulf, Shea, & Park, 2001).  

These findings further suggest that increasing the distance of an external attentional focus 

relative to the body can enhance motor and sport-specific task performance across 

varying levels of performers’ expertise and settings (e.g., Bell & Hardy, 2009; 

Chiviacowsky, Wulf, & Avila, 2012; McNevin, Weir, & Quinn, 2013; Wulf, 2007, 
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2013).   

Even though the influence of attentional focus is well established in the motor 

behavior literature, the translation of this research into practice has lagged behind (Porter, 

Anton, & Wu, 2012).  It is known that novel motor skills often involve feedback from 

coaches and instructors who emphasize certain aspects of performance.  Learners require 

instruction and feedback regarding the performance of the skill they are attempting to 

learn (Wulf, 2013).  Both athletes and practitioners have reported adhering to established 

or intuitive learning and instructional methods by using selective attentional focus that 

may be less than optimal in training and competition settings (Durham, van Vliet, 

Badger, & Sackley, 2009; Porter, Wu, & Partridge, 2010).  

More recently, researchers have begun to examine the influence of combined 

external attentional focus instructions with motivational variables (e.g., performance 

expectancies and autonomy support) and found additive motor learning effects (Pascua et 

al., 2015; Wulf, Chiviacowsky, & Drews, 2015; Wulf et al., 2017).  In addition, the 

attentional focus research has begun to adopt a new paradigm in terms of examining 

learning effects beyond the psychomotor and sport-specific skill domain.  The influence 

of a learner’s attentional focus on cognitive and affective outcomes, such as self-efficacy 

and positive affect, has only recently been explored.  Researchers within this line of 

attentional focus research have realized the importance of assessing cognitive and 

affective correlates of variables under study (Lewthwaite & Wulf, 2010; Pascua et al., 

2015; Wulf & Lewthwaite, 2016), and thus, suggested interconnections among 

movement, cognition, emotions, and socio-cultural influences inherent to the context in 

which motor learning occurs (Lewthwaite & Wulf, 2010).   
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Although motor performance advantages (e.g., movement effectiveness) have 

been found with the adoption of a remote external focus relative to a proximal attentional 

focus (Bell & Hardy, 2009; McKay & Wulf, 2012; Porter et al., 2012; Porter, Anton, 

Wikoff, & Ostrowski, 2013) as well as with motivational variables combined with 

external attentional focus, one area to which researchers have not yet extended their 

investigations is how distance effects interact with social cognitive outcomes.  Limited 

evidence exists for the relationship between attentional focus and self-efficacy, a 

cognitive construct that has largely played a role in regulating motivation and action. 

Therefore, the focus of this study was to expand the most recent extension to the 

attentional focus research in motor performance and learning by examining the influence 

of attentional focus on a complex sport-specific skill task (i.e., the tennis serve) and self-

efficacy.  Treatment interventions that manipulate and compare various distance effect 

dimensions (e.g., internal focus, proximal external focus, and distal external attentional 

focus) are warranted to determine optimal attentional focus learning conditions 

influencing both motor learning and self-efficacy.  Further awareness of the attentional 

focus research literature, particularly in applied settings (e.g., physical education and 

sport programs) may bring about positive changes in the learning process.  
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CHAPTER II 

LITERATURE REVIEW 

Research in attentional focus in motor performance and learning began with 

Gabriele Wulf’s now legendary anecdotal windsurfing experience in the mid-1990’s.  

Differences in attentional focus on performance of a power jibe, a maneuver requiring 

complex body-movement coordination and balance on a water surfboard–were 

hypothesized during her windsurfing experience.  

Focusing on my body movements and consciously trying to control them was 
clearly not very effective.  In contrast, when I focused my attention on the effect 
that I was trying to achieve with these movements, namely the effects of my 
movements on the surfboard, my performance was suddenly much better.  This 
experience was most impressive! (Wulf, 2007, p. 36) 

Wulf’s first-hand experience with potential differences that a particular attentional 

focus may induce on motor performance paved the way for the line of empirical studies 

that followed over the next decade.  From balance tasks using a ski simulator or 

stabilometer in laboratory settings (Wulf et al., 1998; Shea & Wulf, 1999; Wulf et al., 

2001; McNevin et al., 2003), to follow-up studies using a myriad of motor skills and 

sport-specific field tasks (e.g., running, dart-throwing, soccer throw-ins, basketball free-

throws, golf shots), researchers have consistently found significant performance 

differences as a function of attentional focus.  

External Attentional Focus Influences Motor Performance and 
Learning 

In general, the attentional focus research has contrasted two main attentional foci.  

The first is an internal focus.  This focus directs a learner’s attention to the body while 

executing a movement; the second focus (external focus), directs learners to concentrate 
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on the intended effect of a given movement (Wulf, 2007, 2013).  Advantages from 

adopting an external focus relative to an internal attentional focus or no specific 

attentional focus have been shown across a multitude of tasks and outcome measures, 

such as movement effectiveness (e.g., maintaining a balance stance or accuracy in hitting 

a target), movement efficiency (e.g., reduced muscle activity, improved oxygen 

consumption or greater movement speed and endurance), and movement form (for a 

comprehensive review, see Wulf, 2013).  With a few exceptions in which the effects of 

attentional focus have varied as a function of the performer’s level of expertise (for a 

review, see Perkins-Ceccato, Passmore, & Lee, 2003; Stoate & Wulf, 2011; Wulf, 

McNevin, Fuchs, Ritter, & Toole, 2000), the benefits of an external focus have 

outweighed both internal focus and control conditions for various age groups, including 

children (e.g., Chiviacowsky et al., 2012; Wulf et al., 2010), young adults (e.g., McNevin 

et al., 2013; Pascua et al., 2015; Porter et al., 2013, and older adults (e.g., Chiviacowsky, 

Wulf, & Wally, 2010; McNevin et al., 2013).  

Distal External Focus Further Improves Performance  

The scope of attentional focus research has expanded not only in terms of motor 

tasks, experimental settings, outcome measures, and participants’ characteristics, but also 

in terms of independent variables manipulated.  Although the preponderance of studies 

compare the influence of internal versus external attentional focus, a few studies have 

replicated earlier studies and tested the hypothesis that increasing the distance between 

the body and the movement effects might further enhance the external focus learning 

advantages.  Considering that an external attentional focus has been thought of in 

multidimensional terms (McNevin et al., 2003), this methodological extension can be 
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particularly relevant across sport-specific skill tasks in which attentional focus can be 

directed to various movement effects.  For example, a golfer might concentrate on the 

club swing (a proximal external focus), or the anticipated trajectory and final position of 

the golf ball (a distal external focus).  

Bell and Hardy’s (2009) seminal sport-specific study following this line of 

research examined the effects of three attentional foci conditions (internal, proximal 

external, and distal external focus) on the performance of 33 male skilled golfers.  They 

found that participants who were assigned to the distal external condition displayed 

greater accuracy in hitting golf balls to a target when the attentional focus was on the ball 

trajectory and landing point (distal) compared to both the motion of the club (proximal) 

and the arms motion (internal). Internal attentional focus was associated with the least 

accurate performance.  

McKay and Wulf (2012) replicated the generalizability of the distance effect by 

using a dart-throwing task among 36 college students.  Similar to previous findings, 

instructing participants to concentrate on a distal external focus (i.e., on the bull’s eye of 

the dartboard) was more effective than a proximal external focus (i.e., on the flight of the 

dart).  Although neither study assessed learning effects through follow-up retentions tests, 

nor were attentional foci conditions compared to controls without attentional focus 

instructions, the researchers suggested that increasing the distance of the movement effect 

from the body can accentuate performance advantages in relation to movement 

effectiveness (e.g., accuracy across both a simple motor task and a sport-specific complex 

task).  
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The generalizability of the distance effect has also extended to other tasks in 

which the efficiency of movement has been assessed using whole-body skills with high 

power demand.  For example, Porter et al., (2012) examined the effect of distal focus on 

long-jump performance among non-elite, recreational athletes.  Surprisingly, the 

researchers found that participants assigned to distal external attentional focus conditions 

produced significantly longer jumping distances than participants in the proximal 

attentional focus, and control conditions.  Porter et al., (2013) replicated these findings 

using a sample of highly trained collegiate athletes and obtained similar results–

participants in the external focus condition exhibited significantly greater jump distances 

than those in the internal and control conditions.  As in the previous study, participants 

jumped significantly farther in the distal external condition than the proximal external 

attentional focus condition.  These and previous findings suggest that increasing the 

distance of an external focus of attention relative to the body can improve motor and 

sport-specific task performance across various levels of performers’ expertise and 

settings.  

Combining External Focus and Motivational Factors Further 
Improves Performance 

The most recent extension to the attentional focus research in motor performance 

and learning has been the inclusion of motivational variables to attentional focus 

instructions and feedback interventions.  Researchers (e.g., Pascua et al., 2015; Wulf et 

al., 2015) have utilized motivational variables such as enhanced performance 

expectations and autonomy support.  For examples, using enhanced performance 

expectations, researchers might communicate to participants the expectation for 

performance and provide them with positive social-comparative feedback, but only in a 
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way that was communicated factually.  With the use of autonomy support variables 

within experimental conditions, however, researchers facilitate practice conditions that 

are conducive to learners’ enhanced autonomy by giving them control over certain 

practice conditions.  To date, two studies have specifically examined the impact of 

combined external attention focus instructions with motivational variables (Pascua et al., 

2015; Wulf et al., 2015).  

Influence of Focus and Expectancy 

Pascua and colleagues (2015) examined both the singular and combined 

influences of external focus instructions and enhanced expectancies to determine whether 

there were additive learning effects on a novel motor skill (i.e., throwing with the non-

dominant arm).  Enhanced performance expectancies, according to the researchers, have 

been influenced in various ways; from providing positive or negative social-comparative 

feedback, to providing post-practice performance (e.g., knowledge of results), and video 

feedback.  In this study, Pascua et al. referred to enhanced expectancies as positive 

social-comparative feedback, which has been associated with both enhanced motor 

learning and increases in self-efficacy or self-confidence scores. 

In a factorial design, 52 college student participants were divided among four 

groups: external focus, enhanced expectancy, external focus/enhanced expectancy, and 

control.  Participants randomly assigned to external attentional focus groups (i.e., external 

focus group, and external focus/enhanced expectancy group) were instructed to direct 

their attention to the center of the target prior to each 10-trial block during the practice 

phase.  Enhanced expectancies groups (i.e., enhanced expectancy group, and external 
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focus/enhanced expectancy group) were given bogus social-comparative feedback after 

each 10-trial block, suggesting to them that their performance was above average.  

As hypothesized, the combination of external focus instructions and enhanced 

expectancies resulted in additive learning benefits.  The external focus/enhanced 

expectancy group showed the greatest throwing accuracy on both retention and transfer 

tests while the accuracy of scores of the external focus and enhanced expectancy 

individual groups were lower, but higher than those of the control group.  In addition, 

Pascua et al. (2015) assessed a previously unexamined relation among attentional focus 

and both self-efficacy and positive affect.  While no significant differences were found 

for affect, self-efficacy was increased by both external focus/enhanced expectancy and 

also predicted motor learning, as shown in retention and transfer tests. 

Influence of Focus and Autonomy Support  

Wulf et al., (2015) extended the work on focus and motivation by examining the 

combined effects of external focus and autonomy support on both motor learning and 

self-efficacy using the same motor task (i.e., overhand ball throws to a target).  

Autonomy supportive-practice conditions, according to the researchers, are those that 

support learners’ need for autonomy by giving them control over certain practice 

condition.  In this study, 68 college student participants were assigned to four conditions 

(external focus/autonomy support, external focus only, autonomy support only, or 

control).  Participants involved in the external focus conditions (external focus/autonomy 

support, and external focus only) were given feedback before each 10-trial practice block 

to concentrate on the target.  Those assigned to the groups that included autonomy 

support were provided the opportunity to choose four 5-trial blocks, out of their 60 
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practice trials, on which they could use their dominant arm instead of their non-dominant 

arm. 

Researchers found that the combination of external focus instructions and 

autonomy support resulted in greater learning advantages (i.e., highest accuracy score in 

both retention and transfer performance) than did each factor alone, while the control 

group was the least accurate.  In addition, self-efficacy was increased by external focus or 

autonomy support following the practice phase, while the highest self-efficacy score was 

found in the combined external focus and autonomy support condition, and the lowest in 

the control group. 

Influence of Focus and Combined Motivational Variables   

In a recent follow-up study, Wulf et al., (2017) replicated the previous two studies 

by examining the additive contributions of enhanced expectancies, autonomy support, 

and external attentional focus to motor learning.  They sought to find whether the 

combination of all three factors would enhance motor learning relative to combinations of 

two factors as previously studied and demonstrated.  Sixty college students were 

randomly assigned to one of four groups: enhanced expectancy and autonomy support 

(EE-AS), enhanced expectancy and external focus (EE-EF), autonomy support and 

external focus (AS-EF), and enhanced expectancy, autonomy support, and external focus 

(EE-AS-EF).  

In line with their hypothesis, Wulf and colleagues found that the latter practice 

condition which incorporated all three factors (i.e., enhanced expectancies, autonomy 

support, and external focus) outperformed all other groups on retention test and was the 

only group showing accuracy improvements from pre- to posttests on the same motor 



Texas Tech University, Dimitrio Martinez-Castro, August 2018 

11	

task as previously used by Pascua et al.,  (2015) as well as Wulf et al., (2015).  Although 

the effects on social cognitive variables such as self-efficacy were not assessed, findings 

suggest that the presence of all three factors can lead to even greater motor learning 

benefits than each combination of two factors.  

Main Takeaways from the Focus and Motivation Research 

Taken together, the results reported in these studies revealed two important 

findings.  First, three learning variables (i.e., external focus, autonomy support, and 

enhanced performance expectancies) known to individually enhance motor learning have 

been examined simultaneously and shown similar patterns of results.  Although the 

combinations of two factors have produced additive learning benefits in each case 

(Pascua et al., 2015; Wulf et al., 2015), the presence of three factors can lead to even 

greater motor learning gains than each combination of two factors (Wulf et al., 2017).  

Second, and more relevant to the present study, the attentional focus research has begun 

to adopt a new paradigm in terms of examining learning effects beyond the psychomotor 

and sport-specific skill domain. 

Social Cognitive Factors May Also Be Influenced by Attentional Focus 

Based on relatively recent evidence suggesting interconnections among 

movement, cognition, emotion, and the influence of socio-cultural contexts in which 

performance occurs (Lewthwaite & Wulf, 2010), some researchers have realized the 

importance of assessing cognitive and affective correlates of variables under study 

(Lewthwaite & Wulf, 2010; Pascua et al., 2015; Wulf & Lewthwaite, 2016).  The recent 

extension to the attentional focus research in motor performance and learning (i.e., the 

inclusion of motivational variables to attentional focus interventions as shown above) 
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may suggest such interconnection among diverse influences (e.g., physical, social, and 

cultural aspects).  

It is known that motor learning is not merely the acquisition of specific movement 

patterns, but it involves the regulation of cognitive processes and affective reactions 

(Lewthwaite & Wulf, 2010).  For instance, feedback not only provides learners with 

neutral, sport-specific task information, but it influences learner’s motivation, which may 

subsequently impact their motor performance and learning.  Therefore, motor learning 

researchers need to address not only motor performance and learning effects, but also 

social cognitive outcomes as a result of interventions.   

Although motor performance advantages (e.g., movement effectiveness) have 

been found with the adoption of a remote external focus relative to a proximal attentional 

focus (Bell & Hardy, 2009; McKay & Wulf, 2012; Porter et al., 2012; Porter et al., 2013) 

as well as with motivational variables combined with externally-attentional focus (Pascua 

et al., 2015; Wulf et al., 2015; Wulf et al., 2017), one area to which researchers have not 

yet extended their investigations is how distance effects interact with social cognitive 

outcomes, specifically with self-efficacy.  

Self-Efficacy  

Definition and sources of efficacy beliefs.  Self-efficacy has been defined as 

"beliefs in one's capabilities to organize and execute the courses of action required to 

produce given attainments" (Bandura, 1997, p. 3).  Developed within the framework of 

social cognitive theory, self-efficacy (Bandura, 1977; 1997; 2001) is represented as 

propositional beliefs in which individuals are regarded as proactive agents with the ability 

to regulate their thinking, affection, motivation, and action (Bandura, 1997).  



Texas Tech University, Dimitrio Martinez-Castro, August 2018 

13	

Such cognitive activities are key to the construct of self-efficacy in shaping 

people’s motivation and desired outcomes.  As a major basis of both motivation and 

action, a higher sense of perceived self-efficacy provides people with the confidence to 

act and produce desired effects, while lower self-efficacy can prevent people from acting 

and thus fail to generate desired outcomes (Bandura, 1997).  Furthermore, efficacy 

beliefs can determine the degree of individual’s effort and persistence during challenging 

activities.  The stronger one’s beliefs in personal capabilities, the greater and more 

persistent one’s task efforts (Bandura, 1977; 1997).  Therefore, perceived efficacy beliefs 

can play a central role in enabling people to act and perform successfully.  

According to Bandura (1977), individuals acquire information to appraise their 

level of self-efficacy through four principal sources of information: performance 

accomplishment, vicarious experience, verbal persuasion, and physiological states.  Past 

performance attainment, which is based on personal mastery experiences, has been 

identified as the main source of efficacy information.  Successes tend to raise mastery 

expectations while repeated failures lower them.  

Although originally proposed to account for various methods used within clinical 

psychology for the treatment of anxiety (Bandura, 1977; Feltz, Short, & Sullivan, 2008), 

self-efficacy theory has been expanded and applied to other domains of psychosocial 

functioning, including health and exercise behavior (Feltz et al., 2008; McAuley, 1992; 

1993; McAuley, Mihalko, & Bane, 1997) and sport and motor performance (Feltz, 1988; 

Feltz et al., 2008).  In the latter field alone, there have been over 200 publications on self-

efficacy (Moritz, Feltz, Fahrbach, & Mack, 2000), with efficacy beliefs recognized as a 
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strong predictor of athletes’ performances (Feltz, Chow, & Hepler, 2008; Feltz et al., 

2008; Moritz et al., 2000). 

Measuring efficacy beliefs.  A key characteristic of self-efficacy is the degree of 

specificity at which self-efficacy is measured, rather than representing a globalized trait, 

self-efficacy beliefs are specific to particular situations and tasks (Bandura, 1997; Feltz et 

al., 2008).  For instance, a tennis player may have a high level of self-efficacy for the 

execution of a forehand drive, but low self-efficacy for the backhand drive.  Whether 

such activity occurs under a practice or a high-pressure competitive situation can also 

influence the appraisal of efficacy beliefs.  

Furthermore, these beliefs vary along three dimensions: level, strength, and 

generality (Bandura, 1997; Feltz et al., 2008).  “Level of self-efficacy” (or magnitude) 

refers to people’s expected performance attainments at different levels of difficulty (Feltz 

et al., 2008).  For instance, a tennis player would judge how many successful serves he or 

she can make successfully at different levels of difficulty (e.g., “at least one of 10 

attempts”–a relatively low level of difficulty–versus “at least ten of 10 attempts”–a 

relatively high difficulty level).  While “strength” refers to the certainty of people’s 

beliefs in their ability to achieve these different levels of performance, from complete 

uncertainty to complete certainty, “generality” indicates the number of domains of 

functioning in which people judge themselves to be efficacious and the transferability of 

one’s efficacy judgments across different tasks or activities (Feltz et al., 2008).  

Attentional Focus and Self-Efficacy: Further Evidence for Relation 
Warranted  

Limited evidence exists for the relationship between attentional focus and self-

efficacy.  Only two studies have examined the influence of attentional focus on self-
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efficacy.  Although both Pascua and colleagues (2015) and Wulf and colleagues (2015) 

found that self-efficacy was increased by participants’ external attentional focus 

following both practice phase and before retention and transfer tests, broader 

generalization in terms of motor tasks, research designs, and types of independent 

variables manipulated may shed more light on this relatively novel relation. 

For instance, both research teams manipulated only one dimension of attentional 

focus within experimental conditions (i.e., “focus on the target”–a distal external focus).  

Treatment interventions that manipulate and compare various distance effect dimensions  

(e.g., internal focus, and proximal external attentional focus) are warranted to determine 

optimal attentional focus learning conditions influencing both motor learning and self-

efficacy.  Although there are hints suggesting that a distal attentional focus can positively 

influence both learners’ motor skills (e.g., movement effectiveness as it relates to 

accuracy in hitting a target) and measures of self-efficacy, the effects of closer attentional 

foci (e.g., internal focus and proximal focus) on self-efficacy has not been explored.  This 

present study has addressed the multidimensional character of distance effects and how 

various attentional foci may influence both motor learning and social cognitive outcomes 

such as self-efficacy.  This methodological extension is relevant in light of the 

generalizability of the distance effect, particularly in examining whether learners’ self-

efficacy effects parallel motor performance and learning as a result of specific attentional 

foci.  It has been suggested that athletic coaches should incorporate strategies that 

cultivate both motor skills and a strong sense of self-efficacy among learners (Bandura, 

1997).		
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Furthermore, a question that presently seems unanswered is whether both motor 

learning and self-efficacy effects using a complex sport-specific task, such as the tennis 

serve, would be as beneficial as a relatively simple motor task used in a laboratory setting 

(i.e., underhand ball throw to a target) as exclusively shown in the literature thus far 

(Pascua et al., 2015; Wulf et al., 2015).  It has been suggested that principles developed 

on the basis of simple skills do not always generalize to more complex skills, and vice 

versa (Lewthwaite & Wulf, 2010).  Therefore, studies that include more complex and 

ecologically valid skills as inherent in naturalistic applied settings are needed to 

determine the influence of attentional focus effects on socio-cognitive outcomes, such as 

self-efficacy.  This study has examined the generalizability of the distance effect using a 

complex motor skill such as the tennis serve.  

Finally, with the initial evidence of enhanced motor and socio-cognitive effects 

accrued using short-term interventions (i.e., one-day acquisition test followed by 

retention test less than a week later), future attentional focus studies with prolonged 

interventions are necessary in order to examine whether skill acquisition and learning 

effects can be observed over longer periods of practice.  Attentional focus studies with 

longitudinal research designs as the one employed in this investigation may confirm or 

refute this inquiry.   

Theoretical Framework 

Motor performance and learning advantages mediated by instructions and 

feedback inducing an external attentional focus have consistently been explained in light 

of the constrained action hypothesis (McNevin et al., 2003; Wulf et al., 2001; Wulf et al., 

2001).  According to this view, externally-focused attention promotes movement 
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automaticity by utilizing unconscious, fast, and reflexive control processes.  Several 

converging lines of research have shown an association between external focus 

instructions and various measures of automaticity, including reduced attentional-capacity 

demands (Wulf et al., 2001), high-frequency movement adjustments (e.g., McNevin et 

al., 2003; Wulf et al., 2001), and reduced pre-movement times, representing more 

efficient motor planning (Lohse, 2012).  On the other hand, an internal focus of attention 

induces a more conscious type of movement control, which disrupts the smooth 

execution of movements across various sport-specific tasks, skill levels, and age groups 

(for a review, see Wulf, 2007; 2013).  

Through analysis of frequency and amplitude of postural adjustment, several 

researchers have tested the predictions of the constrained action hypothesis.  For 

example, Wulf et al. (2001) found that adopting an internal attentional focus had a 

detrimental effect on the learning of a balance task.  They reasoned that participants’ 

conscious awareness on the body movements resulted in subtle movement interference in 

relatively automatic control processes characterized by low frequency and high amplitude 

of bodily adjustments. 

Moreover, McNevin et al. (2003) replicated the previous balance task study and 

found that movement effectiveness and efficiency gains were greater as shown by a high 

number of active degrees of freedom via enhanced frequency and smaller amplitude 

postural regulation.  These findings are supportive of a constrained action hypothesis 

interpretation in which various measures of movement automaticity vary as a function of 

attentional focus distance effects.   
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Research Questions 

To examine the effects of motor skill performance and self-efficacy as a function 

of attentional focus instructions and feedback, the following research questions guided 

the present study:   

1. What are the effects of attentional foci-type instructions and feedback (i.e., 

internal focus, proximal external focus, and distal external focus) on a sport-

specific skill achievement task among recreational-level college students 

participating in a 3-week tennis serve intervention? 

2. What are the effects of attentional foci-type instructions and feedback (i.e., 

internal focus, proximal external focus, distal external focus) on self-efficacy 

among recreational-level college students participating in a 3-week tennis 

serve intervention?  

3. Which attentional foci-type is optimal for recreational-level college students 

as it relates to the performance and learning of a sport-specific task?  

Research Hypotheses 

The following hypotheses for the results of this study were proposed: 

Hypothesis #1: Participants in all three groups (i.e., internal focus, proximal 

external focus, and distal external attentional focus) would increase their tennis serve 

achievement scores throughout the 3-week treatment intervention. 

Hypothesis #2: Based on the constrained action hypothesis (McNevin, et al., 

2003; Wulf et al., 2001; Wulf et al., 2001) and relevant attentional focus research (Bell & 

Hardy, 2009; McKay & Wulf, 2012; Porter et al., 2012; Porter et al., 2013), both external 
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attentional foci groups (proximal external and distal external attentional focus) would 

outperform the internal focus group at both acquisition tests and follow-up retention test. 

Hypothesis #3: Given the relatively high level of complexity inherent to the 

tennis serve, a series of segmental rotations involving limb and joint movements to 

summate and transfer forces from the ground up through the kinetic chain and out into 

the ball (Kovacs & Ellenbecker, 2011), directing attention to a lower level effect (i.e., a 

proximal external focus such as the racquet-ball impact) relative to a higher effect (i.e., a 

distal external focus like the target area) would elicit superior performance and learning 

among recreational college participants without rigorous tennis training experience.   

Hypothesis #4: Similar to the previous hypotheses regarding motor skill 

performance and learning of the tennis serve, the hypothesis that both external attentional 

foci groups would report higher self-efficacy scores than the internal attentional focus 

group following treatment interventions and before the follow-up retention test was 

proposed.  Furthermore, it was hypothesized that the proximal external focus group 

would outperform the distal external attentional focus group, while the lowest sense of 

self-efficacy would be reported among participants in the internal attentional focus 

condition. 
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CHAPTER III 

METHOD 

The purpose of this study was to examine the effects of attentional focus on motor 

performance and learning as well as on self-efficacy among college students.  

Specifically, three types of attentional foci (internal focus, proximal external focus, and 

distal external focus of attention) were manipulated to assess performance and learning 

effects on a complex sport-specific skill task (i.e., the tennis serve).  In addition, the 

relation between participants’ attentional foci and their sense of self-efficacy for 

successfully executing a tennis serve was examined. 

Participants  

Eighty undergraduate students were recruited from four sections of a college 

physical activity and tennis course.  A total of 65 participants (34 males and 31females) 

with a mean age of 20.5 years (SD = 2.14) and a moderate level of tennis-playing 

experience participated in the study.  The study was approved by the Human Research 

Protection Program at Texas Tech University (see Appendix A). 

Measures  

Background and demographic questionnaire.  The purpose of this measure was to 

gather information relevant to participants’ experience with tennis, and to better describe 

the sample to determine generalizability of findings.  Specifically, participants were 

asked standard demographic information  (i.e., name, date of birth, gender, classification) 

as well as the amount and level of tennis-playing experience they have had prior to the 

beginning of the study (see Appendix B for Background and Demographic 

Questionnaire). 
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Tennis serve appraisal.  The purpose of this measure was to gather information 

about participants’ sense of self-efficacy for successfully executing a tennis serve.  This 

measure was developed specifically for the current study following guidelines from self-

efficacy theory and methodology for developing self-efficacy scales (Bandura, 1997; 

Bandura 2006, as cited in Feltz et al., 2008; see Appendix C for Tennis Serve Appraisal 

forms).  Given that self-efficacy scales should be tailored to the level of specificity and 

that no measures specific to this study’s serve skill task have previously been developed, 

I constructed these scales following Bandura’s (2006, as cited in Feltz et al., 2008) 

recommendations regarding domain specification, levels of task demands, relevance of 

content, response scales, validity,  and validation criteria.   

Attentional focus manipulation checks.  The purpose of this measure was to 

assess the extent to which participants actually maintained the focus corresponding to the 

treatment condition.  This measure was also developed specifically for the current study.  

For instance, participants within the proximal external condition responded to questions 

such as, “To what extent were you focused on the movement of the tennis racquet as you 

executed the serve?” following the tennis serve achievement protocol.  Responses to 

manipulation check questions were provided via a Likert scale ranging from 1 (not at all) 

to 5 (to a large extent) (see Appendix D for the complete survey).   

Test of participant serve skill.  The American Alliance of Health, Physical 

Education, Recreation, and Dance (AAHPERD) Tennis Serve Skill Test (Hensley, 1989) 

was used as the sport-specific task in order to examine attentional focus differences 

among groups.  This observational test was selected because of its acceptable reliability 

and validity properties. Stability reliability coefficients among college males and females 
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showed .86 and .79 respectively, while concurrent validity estimates .78 and .80 

respectively.  Furthermore, unlike most published tests used to assess serving ability, the 

AAHPERD Tennis Serve Skill Test measures objective and practical, game-like features 

(e.g., two ball per trial criteria, serving attempts to both service boxes, and comparable 

credit for type of serve [flat, slice, and spin serves]) with normative data for college 

students at the recreational level.  In addition, it measures important performance 

dimensions of the skill (i.e., accuracy and power) in a simple and practical manner (see 

Appendix E for the Tennis Serve Skill Test).  

Procedures 

Participants were recruited via one oral class presentation made during the early 

portion of the Spring 2018 semester at the Department of Kinesiology and Sport 

Management gymnasium.  Permission to recruit PFW Tennis students as well as to secure 

access to the experimental field site (i.e., TTU Student Recreation Center Tennis Courts) 

were requested and granted by the course coordinator and class instructor.  A written 

script, included in the Appendix F, served as a guide for recruiting participants enrolled 

in the four course sections.  Volunteer participants signed and returned informed consents 

at the end of the recruitment session. Recruitment period was open for one more week.  

On Day 1, participants completed the Background and Demographic 

Questionnaire during their respective assigned class period at the experimental field site.  

In addition, this researcher conducted an orientation session to allow participants to 

become acquainted with the data collection process.  For example, the tennis serve 

intervention protocol, including directions and scoring data, were explained and 

demonstrated followed by explanation of follow-up surveys (i.e., Tennis Serve Appraisal 
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and Attentional Focus Manipulation Checks).  Participants within each of the four course 

sections were randomly assigned to the following three independent attentional foci 

groups: internal focus (n = 21), proximal external focus (n = 23), and distal external focus 

(n = 21).  The study data collection involved four testing events (i.e., pretest, acquisition 

test 1, acquisition test 2, and retention/posttest) in which tennis serve observations and 

participants’ surveys were gathered.  (For a complete agenda and sequence of testing 

events, see Appendix G) 

Test of participant serve skill.  Participants’ observations followed the serve test 

protocol as outlined in the AAHPERD Tennis Skills Test Manual (Hensley, 1989).  Prior 

to taking the test, all students were permitted a general warm-up period of 5 minutes.  

Then each participant was allowed two practice serves prior to attempting 16 scored trials 

into the designated scoring areas.  To facilitate test administration and validity of scores 

recorded, a researcher’s trained assistant was positioned on the baseline, near the center 

mark, on the opposite end of the court from the server participant to observe and record 

test scores.  The researcher’s trained assistant was positioned approximately 10 ft. behind 

the server participant to guide the protocol and provide treatment instructions and 

feedback.  A basket with standard, pressurized tennis balls was placed between the 

researcher and participant.  The lead researcher tossed required tennis balls to every 

participant prior to the execution of the tennis serve skill test.  White tape for marking on-

court target areas to assess participants’ serve skill components (i.e., accuracy and power) 

were laid out for every serve skill test intervention.  

Scoring 

To assess accuracy, a tape line was marked down the center of each service box, 
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at 6 ft. and 9 in., bisecting them into right and left halves.  For power, a line extending 

from sideline to sideline was laid out marked 9 ft. from and parallel to the baseline 

outside the court. This line was extended 10 ft. toward the net on each end at a 45° angle.  

Participants served 16 successive serve trials in the following order: 

1. Four trials to the left half of the bisected deuce service box. 

2. Four trials to the right half of the bisected deuce service box. 

3. Four trials to the right half of the bisected ad- service box. 

4. Four trials to the left half of the bisected ad- service box. 

Each trial consisted of a second service attempt if the first serve was a fault.  The 

accuracy score was determined according to the target area within the service box in 

which the ball landed.  Serves landing in the designated half of the box were awarded 2 

points while serves landing elsewhere in the service box were awarded 1 point.  Serves 

that landed outside of the service box received a score of 0.  For each service attempts 

that landed within the service box, an appropriate score was awarded for power according 

to the location of the second bounce.  A second bounce that landed within the box or 

between the service line and power line was given a point value of 1.  A second bounce 

that landed on the power line or beyond was given a point value of 2.  Served balls that 

failed to go over the net or that landed outside the appropriate service court were awarded 

a score of 0 for power.  All let serves were re-served.  Participant’s score was the sum of 

the placement and power scores for each of the 16 trials. 

Instructions and feedback.  Each participant was provided with a set of basic 

verbal instructions relative to the sport-specific task performance goal coupled with 

attentional focus instructions and feedback according to random group assignment.  Task 
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demonstration was also provided.  Instructions and feedback recommendations followed 

literature guidelines in relation to both the tennis serve and attentional focus 

interventions.  

Task performance instructions.  General directions for using Hensley’s (1989) 

manual were followed along with specific instructions to perform the serve skill test.  

These scripts were written on an instruction sheet and read to participants prior to 

attentional foci-type instructions.  For example, participants were asked to “perform 16 

serve trials, which will be divided by four blocks according to each of the four service 

box zones laid out across the net.”  In addition, participants were asked to “stand right 

behind the baseline with a sideway stance and hold the bottom of the racquet grip with 

your dominant/preferred hand.”  For specific task performance instructions, see 

Instructions and Feedback Script Sheet on the Appendix H. 

Attentional foci-type instructions and feedback.  Attentional foci-type 

instructions and feedback were added to basic serve instructions prior to and during the 

serve test protocol.  Participant’s respective attentional focus (i.e., internal focus, 

proximal external focus, or distal external focus) was induced through verbal instructions 

and feedback given by this researcher.  Attentional focus scripts were written on an 

instruction sheet and read to participants.  Content, number, and frequency of attentional 

focus cues were drawn from the attentional focus literature (e.g., Bell & Hardy, 2009; 

Tsetseli, Zetou, Vernadakis, & Michalopoulou, 2016; Uehara, Button, & Davids, 2008; 

Wulf, 2007; 2013; Wulf, McConnel, Gartner, & Schwarz, 2002).  Participants were asked 

to concentrate on specific aspects of the tennis serve skill execution.  Four essential 

elements of the serve motion (i.e., body position, ball toss, backward swing, and forward 



Texas Tech University, Dimitrio Martinez-Castro, August 2018 

26	

swing), which reflect optimal movement technique components for evaluating the tennis 

serve (Rose, Heath, & Megale, 1990), were used as a framework to develop the script and 

guide attentional focus cues.  The number of attentional focus cues given to participants 

were equal for each experimental group (four instructions) and were provided at the 

beginning of the tennis serve test protocol and half-way through.  For specific attentional 

foci-type instructions and feedback read verbatim to participants, see Appendix H. 

Group assignment/experimental conditions.  Participants were randomly assigned 

to one of the following 3 independent foci groups prior to the attentional focus 

experimental intervention:  (a) internal focus, (b) proximal external focus, or (c) distal 

external focus. 

Internal focus group.  Participants assigned to this group (n = 21) were instructed 

to focus their attention on specific body movements as they relate to the task.  For 

example, participants were prompted to concentrate on the movement of the dominant 

arm, tossing hand, elbow, and wrist flexion and extension.  

Proximal external focus group.  Participants assigned to this condition (n = 23) 

were instructed to focus mainly on the tennis racquet swing path throughout the serve 

execution (e.g., “Concentrate on the movement of the racquet as the tip drops down and 

points to the ground.”) 

Distal external focus group.  Participants (n = 21) were instructed to concentrate 

on the flight of the ball followed by the intended target area after contact with the 

racquet. 

For the exact attentional foci-type instructions and feedback read verbatim to 

participants within each group, see Instructions and Feedback Script Sheet on the 



Texas Tech University, Dimitrio Martinez-Castro, August 2018 

27	

Appendix H. 

Research design  

This study used a longitudinal between-subject experimental design to examine 

serve performance and self-efficacy effects as a response to attentional foci treatments.  

The design might be diagrammed:  

Intact Course Section 1:  R      O1 XO2 XO3  O4 

Intact Course Section 2:  R      O1 XO2 XO3  O4 

Intact Course Section 3:  R      O1 XO2 XO3  O4 

Intact Course Section 4:  R      O1 XO2 XO3  O4 

• R = Randomization of participants within each four intact course sections to 

one of 3 treatment groups (i.e., internal focus, proximal external focus, or 

distal external focus) 

• O1 = Pretest  

• XO = Acquisition/performance test (with attentional focus instructions)  

• O4 = Retention/posttest (no attentional focus instructions provided) 

Data Analysis 

All data were analyzed using SPSS (Version 24).  Descriptive statistics and 

statistical tests of significance were conducted for both dependent variables (i.e. tennis 

serve skill scores and self-efficacy scores) as a function of the 3 treatment groups.  Scores 

for both dependent variables were standardized and analyzed separately for each of the 

four testing periods (i.e., one pretest, two acquisition tests, and retention/posttest) using a 

one-way repeated measures analysis of variance (ANOVA).  Assumptions of normality 

and homogeneity of variances were conducted to assess whether the data met parametric 
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test assumptions.  In all analyses, criteria for significance were set using an alpha level of 

p ≤ 0.05.  In case of significant F-values (p ≤ 0.05), post hoc analyses using Bonferroni 

post hoc criterion (i.e., alpha level [α] divided by the number of tests conducted) were 

used for follow-up comparisons among groups.  Main effect sizes to determine 

meaningfulness of results were reported using partial eta squared (ηp2). 
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CHAPTER IV 

RESULTS 

The purpose of this study was to examine how sports skill and self-efficacy might 

be affected by differences in attentional foci during training.  Previously, researchers 

have found that athletes having an external focus, and those with a distal external focus 

tended to perform at higher levels compared to those adopting an internal focus and also 

those with a proximal external focus.  The current research study examined the extent to 

which various types of attentional foci might affect amateur tennis players’ serve 

performance and efficacy beliefs.   

Differences in Baseline Performance and Attentional Focus 
Manipulation Checks 

Serve skill at baseline.  To examine the comparability of groups prior to 

treatment, participants’ pretest tennis serve skill scores were examined with a 3 x 1 

(Attentional Focus Group [internal focus, proximal external focus, distal external focus] x 

Pretest Serve Skill Score) analysis of variance (ANOVA).  Results from this analysis 

revealed no statistically significant differences in tennis serve skill among treatment 

groups at pretest, F(2, 62) = 1.35, p = .267 (see Table 1).  In addition, assumptions of 

normality and sphericity using Shapiro Wilk test and Mauchly’s test respectively were 

met.  This result indicates that the average serve performance was roughly the same 

across attentional foci groups and that random assignment sufficiently equated groups for 

serve skill ability.  
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Table 1   

Participants’ Mean Performance Serve Scores Over Time and Attentional Focus 

Condition 

Time 

Attentional foci conditions  
aInternal xbExternal–proximal cExternal–distal   

M (SD) M (SD) M (SD) M SD 

Pretest 32.70 (10.76) 27.59 (10.73) 33.57 (14.82)** 31.29* 12.10 

Acquisition 1 29.00 (11.00) 27.18 (9.98) 36.47 (9.13)** 30.89* 10.03 

Acquisition 2 29.50 (12.11) 30.81 (9.56) 33.85 (11.31)** 31.39* 10.99 

Retention 31.75 (9.24) 33.13 (6.90) 36.61 (8.52)** 33.84* 8.22 

M 30.70 29.68 9.29   

SD 10.77 35.12 10.94 
Note. Means and standard deviation for time are presented on the last two vertical columns, and means and 
standard deviations for attentional foci groups are presented on the last two horizontal rows. 
aSample size for the internal focus group (n = 21).  
bSample size for the proximal external focus (n = 23).  
cSample size for the distal external focus (n = 21).  
*p = .05. **p < .05. 

Serve efficacy at baseline.   Similarly, participants’ self-efficacy for tennis serve 

was also assessed prior to beginning the intervention.  A 3 x 1 (Attentional Focus Group 

[internal focus, proximal external focus, distal external focus] x Pretest Self-efficacy 

Score) ANOVA was conducted with treatment group as the independent variable and 

pretest self-efficacy as the dependent variable.  Results from this analysis also revealed 

no differences that reached statistical significance F(2, 60) = .17, p = .84 (see Table 2) 

indicating that treatment groups were similar at the beginning of the study. 
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Table 2   

Participants’ Mean Self-Efficacy Scores Over Time and Attentional Focus Condition 

Time 

Attentional foci conditions   

aInternal xbExternal–proximal cExternal–distal   

M (SD) M (SD) M (SD) M SD 

Pretest 62.43 (23.76) 48.92 (21.99) 58.98 (25.00) 56.79 23.58 

Acquisition 1 58.06 (24.54) 48.36 (22.12) 61.84 (22.24) 56.10 22.96 

Acquisition 2 60.06 (24.36) 59.94 (21.77) 59.02 (25.77) 59.64 23.96 

Retention 65.18 (21.04) 57.82 (18.02) 65.20 (23.12) 62.74* 20.73 

M 61.43 53.76 61.25   

SD 23.42 20.93 24.03 
Note. Means and standard deviation for time are presented on the last two vertical columns, and means and 
standard deviations for attentional foci groups are presented on the last two horizontal rows. 
aSample size for the internal focus group (n = 20).  
bSample size for the proximal external focus (n = 21).  
cSample size for the distal external focus (n = 21).  
*p < .05. 

Fidelity to attention focus.   In addition, participants’ responses to the attentional 

focus manipulations checks were examined to determine if participants had, indeed, 

focused on the target specified by the research (i.e., whether the internal focus group 

reported focusing on the body movements; and external foci groups reported focus in 

proximal or distal targets).  Descriptive statistics have been reported in Table 3.  

Descriptive statistics for manipulation checks seem to suggest that, as a group, 

participants self-reported a moderate level of fidelity to the treatment focus target.  There 

may have been some differences, however.  For example, the average rating for 

participants in the internal focus group appeared to be slightly lower compared to the two 

external possibly indicating less agreement that the participants did focus on the internal 

target.   

To examine whether differences in focus fidelity existed between groups, a 
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multivariate analysis of variance (MANOVA) was conducted with attention-focus group 

as the independent variable and focus fidelity at testing intervals (i.e., acquisition test 1 

and 2) as the dependent variables.  Results from this analysis, however, revealed no 

significant differences in attentional focus among groups in either testing interval, Wilks’ 

Lambda = .922, F(4,108) = 1.12, p = .35 (see Table 3).  The results from this analysis 

suggest that participants in each group exhibited approximately equivalent fidelity to 

attention-focus directions provided by the researcher. 

Table 3   

Descriptive Statistics for Attentional Focus Manipulation Checks 

Time 

Attentional foci conditions 

Internal External–proximal External–distal 

n M (SD) n M (SD) n M (SD) 

Acquisition 1 20 3.95 (0.88) 22 4.21 (0.73) 20 3.90 (0.55) 

Acquisition 2 19 3.78 (0.71) 21 4.13 (0.71) 21 4.05 (0.70) 

	
Main Effects of Time and Treatment on Serve Performance  

Changes over time.  A one-way repeated measures analysis of variance 

(ANOVA) was conducted to examine potential changes in serve achievement 

over time.  Results of this analysis revealed a significant main effect for time, F(3, 

58) = 2.97, p = .039, ηp2  = .13 (see Table 1) indicating differences in participants’ 

tennis serve performance over time (see Figure 1).  Post hoc analyses using 

Bonferroni post-hoc criterion for significance revealed that this difference may be 

attributed to participants’ performance increasing from the first practice 

intervention (M = 30.89, SE = 1.55) to retention/posttest (M = 33.84, SE = 1.04), p 

= .05.  
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Figure 1.  Serve performance of the three groups on pretest, practice intervention 
(acquisition 1 and 2), and on retention (posttest). 
 

Differences among treatment groups.  A repeated measures ANOVA with 

treatment group as the independent variable and serve performance as the dependent 

variable was also conducted to examine the main effect of treatment groups.  Results of 

this analysis also revealed a significant group effect, F(2, 59) = 3.80, p = .028, ηp2  = .11, 

providing evidence that differences in tennis serve performance were found among 

groups after pretest. 

Results from post-hoc analyses using Bonferroni post-hoc criterion for 

significance revealed differences during the first acquisition test where the distal external 

focus group outperformed both the internal focus and the proximal external focus group 

(respectively, t = -2.45, SE = 2.88, p = .015, ηp2  = .096; t = -2.52, SE = 2.86, p = .014, 

ηp2  = .097) (see Figure 1).  Although the internal focus group outperformed the proximal 
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external focus group during the first acquisition test, this difference was not significant (t 

= -.49, SE = 1.14, p = 1.0). 

Differences were also found at posttest, where the distal external focus group 

achieved a significantly higher score than the internal focus group (t = -2.08, SE = 2.19, p 

= .042, ηp2  = .068), but not the proximal external focus group (t = -.59, SE = 2.18, p = 

.551, ηp2  = .006).  Although the proximal external focus group outperformed the internal 

focus group, this difference was not significant at retention (t = 2.33, SE = 1.90, p = 

.266). 

The results from these post-hoc analyses indicate that the distal external focus 

group outperformed the internal focus and proximal external foci groups during the first 

acquisition test. Although not statistically significant, the internal focus group’s service 

performance was superior to the proximal external focus.  At retention, the distal external 

focus group also achieved a significantly higher score than the internal focus group. The 

proximal external focus group performed between the distal external and internal focus 

group.  

Interaction between time and treatment.  Finally, to examine possible interaction 

effects between time and treatment, a repeated-measures ANOVA was conducted with 

treatment group as the independent variable, and tennis serve performance over time as 

the repeated measure dependent variable.  Results from this analysis revealed no 

significant interaction between time intervention and attentional focus group, F(4, 116) = 

1.44, p = .255.  This result suggests that changes over time and differences among groups 

may have occurred independent of one another. 
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Main Effects of Time and Treatment on Self-Efficacy 

Changes over time.  A one-way repeated measures analysis of variance 

(ANOVA) was conducted to examine potential changes over time of tennis serve 

efficacy.  Results of this analysis revealed a significant main effect for time, F(3, 

57) = 4.67, p = .005, ηp2 = .19.  Post hoc analyses using Bonferroni post hoc 

criterion for significance indicated that participants’ scores increased to a 

statistically significant degree from pretest (M = 56.79, SE = 3.00) to posttest (M 

= 62.74, SE = 2.65, p = .028), and from first practice intervention (M = 56.10, SE 

= 2.92) to posttest (M = 62.74, SE = 2.65, p = .035).  These results provide 

evidence that participants’ sense of self-efficacy changed over time (see Figure 2).   

Differences among treatment groups.  Next, a repeated measures ANOVA with 

treatment group as the independent variable and serve performance efficacy as the 

dependent variable was conducted to examine the main effect of treatment groups.  

Results of this analysis revealed no differences among groups that reached statistical 

significance, F(2, 58) = 0.24, p = .79.  No further analyses were conducted since the main 

effect for tennis serve efficacy based on treatment groups did not reach the level of 

statistical significance. 
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Figure 1.  Mean self-efficacy scores for the three groups on the pretest, during practice 
(acquistion test 1 and 2), and on retention (posttest). 
 

Predicting posttest performance from treatment variables.  Since results from 

analyses of group differences in self-efficacy were not as predicted for the retention 

phase of the experiment, additional analyses were conducted to better understand how 

prior serve performance, efficacy beliefs, and focus-fidelity might be related to posttest 

performance.  A multiple regression analysis was used to test if variables associated with 

treatment predicted participants’ final tennis-serve performance.  The results of the 

analyses indicated that the multiple regression model with all six predictors explained 
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47.7% of the variance in final serve performance, F(6, 55) = 8.36, p < .001, R2 = .42.  

Table 4 summarizes the descriptive statistics and analysis results.   

Table 4   

Summary Statistics and Results from Regression Analysis	

 Zero-Order r 

Variable 
Final serve 

performance M SD B SEB β p 

Final serve performance  33.86 8.37 21.02 6.08  .001 

Pretest serve .533 31.35 12.20 .263 .084 .384 .003 

Practice 1 serve .581 30.65 10.73 .394 .103 .505 .000 

Practice 2 serve .398 31.40 10.90 .162 .140 .210 .254 

Serve self-efficacy 1 .355 55.90 23.04 -.07 .06 -.20 .233 

Serve self-efficacy 2 .298 59.48 23.83 -.039 .07 -.11 .577 

Focus fidelity .001 4.01 0.58 -1.53 1.46 -.11 .299 
 

As can be seen, only the pretest and practice 1 predictors had significant zero-

order correlations with final serve performance.  Both predictors showed the largest 

impact on serve performance, accounting for 43.7% of the variance on serve 

performance.  However, the contribution of practice 1 serve appeared to have been even 

greater (t = 3.82, β = .505, p = .001), compared to the pretest serve (t = 3.13, β = .384, p = 

.003).  These findings may suggest that the atentional focus treatment intervention during 

the first acquisition test (where differences among treatment groups reached statistical 

significance) may have influenced the serve performance outcome. 
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CHAPTER V 

DISCUSSION 

The purpose of this study was to investigate the effects of attentional focus 

instructions and feedback on a complex sport-specific skill (i.e., the tennis serve) and 

related self-efficacy beliefs.  Three attentional foci types were compared among college 

students using a between-subject repeated measures design.   

Distal External Focus Produced Highest Performance 

The hypotheses for this research reflected an expectation that participants’ serve 

performance would increase over time, and that those in external foci treatment groups 

(i.e., proximal external and distal external) would exhibit higher performance than the 

internal focus group.  Results from analyses partially support these expectations.  

Participants in this study, on average, exhibited increased tennis-serve performance, and 

performance of those participants in the distal external group outperformed participants 

in the other groups.  Interestingly, no interaction between time and treatment group was 

detected. 

Given findings reported in past research studies, it seems important to highlight 

the fact that participants in both external foci groups outperformed participants in the 

internal focus group in general; and that participants in the distal external group 

outperformed those in the proximal external group.  These findings reflect a positive 

effect of externally-focused instructions, particularly those eliciting a remote effect (e.g., 

the intended ball trajectory for target-oriented tasks) compared to closer effects or 

internal foci groups and are consistent with the work of previous researchers within the 

attention-oriented research.   
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For example, similar to the pattern of motor skill performance found in the 

present study, Bell and Hardy’s (2009) seminal sport-specific study found significant 

differences in attentional focus instructions, with the distal external condition displaying 

greater accuracy in hitting golf balls to a target when the attentional focus was on the ball 

trajectory and landing point compared to both the motion of the club (proximal) and the 

arms motion (internal).  Similarly, McKay and Wulf (2012) also found that increasing the 

distance of the movement effect from the body using a dart-throwing task resulted in 

immediate and acute performance advantages (i.e., significant improvement on the same 

day).  Similar to the present findings, McKay and Wulf (2012) found that instructing 

participants to employ a distal external focus (i.e., on the bull’s eye of the dartboard) was 

more effective than a proximal external focus (i.e., on the flight of the dart).  

Researchers have also extended the generalizability of the distance effect to other 

tasks in which the efficiency of movement has been assessed using whole-body skills.  

For example, Porter et al., (2012) and Porter et al., (2013) also found that participants 

assigned to distal external attentional focus conditions produced significantly longer 

jumping distances than participants in the proximal attentional focus, and control 

conditions.  

It is noteworthy that the present findings are inconsistent with those of Wulf and 

colleagues (2000), who found support for a proximal external focus (i.e., the motion of 

the club) rather than a distal external focus (i.e., the ball’s trajectory) in a golf pitching 

task.  Wulf et al. (2000) reasoned that the focus on the implement could be distinguished 

from body movements yet contained important information regarding proper movement, 

while the distal external focus contained less useful information.  One important 
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difference between Wulf et al.’s study and this study was the sample used.  Wulf et al. 

used novice participants who had yet to establish a consistent motor pattern for golf.  In 

contrast, and similar to other researchers (Bell & Hardy, 2009; McKay & Wulf, 2012; 

Porter et al., 2012; Porter et al., 2013), this study used a sample of participants who had a 

moderate level of experience with the task and whose movement execution seemed to 

have become more automatic.  Therefore, this difference in skill level may help explain 

the attentional foci differences between both external foci conditions.  

Self-Efficacy Differences Did Not Mirror Performance Differences 

The role of self-efficacy in enabling people to act and perform successfully across 

a multitude of domains has been well-documented (for a review, see Bandura, 1977; 

Feltz et al., 2008).  Even though no significant differences were found for self-efficacy 

among the three attentional foci groups, the positive relationship between self-efficacy 

and motor performance was evident.  Similar to previous researchers who have shown the 

predictive capacity of efficacy beliefs on athletes’ motor performance (e.g., Feltz, Chow, 

& Hepler, 2008; Feltz et al., 2008; Moritz et al., 2000; Pascua et al., 2015; Wulf et al., 

2015), the present study also found that participants’ sense of self-efficacy predicted 

serve performance in the follow-up retention test.   

In the present study, analyses of participants’ efficacy ratings did not reveal the 

expected incremental pattern of effects across the three-week intervention increasing to a 

statistically significant degree, only from pretest and first practice session to posttest.  

Although differences in efficacy did seem to differ over time in relation to treatment 

group, these differences did not reach statistical significance.  For example, the proximal 

focus group showed a relatively large increase (yet not significant) from the first to the 
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second practice session, while reported self-efficacy at retention remained virtually the 

same as the second practice phase.  For the distal focus group, self-efficacy following 

both practice sessions were virtually the same, while the largest increase appeared at 

retention.   

All three groups reported similar self-efficacy scores throughout the study while 

controlling for pretest.  Analyses of post hoc tests, however, revealed an interesting 

pattern that can be compared with results reported in previous studies.  In spite of the 

negligible effects of attentional focus on self-efficacy, the distal external focus group 

reported the highest self-efficacy rating following the first acquisition test.  On average, 

only this group’s sense of self-efficacy increased from pretest to the first acquisition test.   

Only two studies in the current literature included examinations of the influence 

of attentional focus on self-efficacy.  Researchers (Pascua et al., 2015; Wulf et al., 2015) 

in both studies found mixed results following the practice intervention phase.  Similar to 

the present findings, Pascua et al. (2015) found that the main effects of external focus 

were not significant following practice.  On the other hand, Wulf et al. (2015) found that 

participants in the external attentional focus condition instructions significantly increased 

their sense of self-efficacy.  Moreover, unlike the present investigation, both studies 

found main effects of external focus before retention on Day 2.  Both research teams 

reasoned that this increase in self-efficacy among participants that received external focus 

instructions were attributed to the enhanced motor performance possibly noted by 

participants during interventions.  In other words, past performance attainments, which 

has been identified as the main source of efficacy information (Bandura, 1977), may have 

accounted for the main effects in the external focus treatment condition.  
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Since the results in the present study differ from those reported by other 

researchers, it is also relevant to note salient differences between both previous studies 

and the present one which may have accounted for the negligible treatment effects on 

self-efficacy on the latter study.  First, unlike Pascua et al. (2015) and Wulf et al.’s (2015) 

experiments which used the same relatively simple motor task (underhand ball throw to a 

target) in a relatively controlled setting, the present study used a complex sport-specific 

task in a naturalistic applied setting.  It has been suggested that principles developed on 

the basis of simple skills do not always generalize to more complex skills, and vice versa 

(Lewthwaite & Wulf, 2010).  Future studies should consider the complexity of the task 

along with the research setting, particularly in a field setting, which may pose a threat to 

the experiment’s external validity. 

Second, unlike Pascua et al. and Wulf et al.’s experimental motor tasks which 

used a relatively high practice volume during the acquisition phase (i.e., 6 blocks of 10 

practice trials), the serve task used in the present study consisted of a relatively low 

practice volume and duration.  In spite of the objective and practical, game-like features 

(e.g., two balls per trial criteria and serving attempts to both service boxes), the serve 

skill test protocol consisted of only 16 scored trials, with each trial comprised of a second 

service attempt if the first serve was a fault.  In addition, participants in both previous 

studies were instructed (or reminded) prior to each 10-trial practice block to concentrate 

on the target, while participants in the present study received attentional foci instructions 

only at the beginning and halfway through the intervention.  Therefore, both former 

interventions used 6 blocks of attentional foci instructions while the latter only two.  

These salient differences in motor task practice volume and treatment concentration may 



Texas Tech University, Dimitrio Martinez-Castro, August 2018 

43	

explain the significance of main group treatment effects or lack thereof on self-efficacy 

between both previous studies and the present one.   

Limitations and Directions for Future Research 

Three important limitations.  Like most research studies, the present work has 

limitations.  The first has to do with the participants in the study.  Although a fairly large 

sample size (n = 65) was used in this investigation, all participants were college students 

with a moderate level of tennis-playing experience.  The findings in this study, therefore, 

may not generalize to other populations, such as novice participants who had yet to 

establish consistent motor patterns and whose movement execution have not reached a 

high level of automaticity.   

The second limitation may also be the study’s most important practical asset.  

This investigation was conducted in a field setting (an outdoor tennis court) which could 

pose a threat to the internal validity of this study.  Specifically, the study’s naturalistic 

environment meant that participants were exposed to various weather conditions 

depending on which day they were tested.  Similarly, although the study’s longitudinal 

design constituted a unique strength and innovative approach to the attentional focus in 

motor learning research, other potential threats to the experiment’s internal validity may 

have influenced the outcome.  For example, the fact that participants attended a 

mandatory tennis class twice a week is likely to have produced benefits to tennis serving 

that would be difficult to separate from the serve intervention.  In spite of efforts made to 

control for a practice effect by asking participants to abstain from serving outside the 

experimental intervention, this may not have been adequately controlled during the 3-

week intervention period.  
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 Finally, another limitation of this study was the lack of a control group.  An initial 

concern during the planning phase of this study was recruiting sufficient participants to 

allow for adequate statistical power.  Although most recruited participants volunteered 

for the study (82%), a compromise had to be made by using 3 between-subject attentional 

foci groups instead of four in order to allow for sufficient power in a between-subject 

design.  However, when control conditions without focus instructions have been included 

in some studies (see Wulf, 2013), researchers have typically found similar performances 

as groups with internal focus instructions.  

Direction for future research.  The results outlined previously are supportive of a 

constrained action hypothesis interpretation (McNevin et al., 2003; Wulf, McNevin, & 

Shea, 2001; Wulf, Shea, & Park, 2001) in which externally-focused attention promotes 

movement automaticity by utilizing unconscious, fast, and reflexive control processes, 

while an internal focus of attention induces a more conscious type of movement control, 

which disrupts the smooth execution of movements.  Although it was not the aim of the 

present study to assess movement kinematics or analysis of movement adjustment 

frequencies in order to test this hypothesis, it seems reasonable to suggest that the 

constrained action hypothesis may apply to motor performance of a complex sport-

specific task such as the tennis serve.  Future studies would benefit from relatively more 

controlled experiments in which researchers can assess directly the mechanisms that 

account for attentional foci differences in performance across field settings.   

At the same time, research should also continue to be conducted in naturalistic 

setting to better inform sport and physical education instruction in an effort to both 
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improve performance, and player self-efficacy with an eye toward influencing positively 

life-long engagement in sport and fitness activity.   

The present study is one of the first of its kind to address the multidimensional 

character of distance effects.  Unlike previous attention focus research in motor skill and 

social cognitive outcomes which only contrasted distal external focus instructions with a 

control group, the present study manipulated and compared various distance effect 

dimensions (i.e., internal focus, proximal external focus, and distal external attentional 

focus) which had not been previously explored.  This methodological extension is 

relevant in light of the generalizability of the distance effect across sport-specific tasks 

and may have far-reaching practical applications for teaching and coaching which 

deserve investigation.  
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APPENDICES 

Appendix A 
 

IRB Approval 

	

	
	
Jan 22, 2018 10:15 AM CST 
 
Doug Hamman 
Curriculum and Instruction CI 
 
Re: IRB2017-983 The effects of attentional focus on a lifetime sport-specific skill and 
efficacy beliefs 
 
Findings: All the best with your study! 
 
Dear Dr. Doug Hamman, Dimitrio Martinez: 
 
A Texas Tech University IRB reviewer has approved the proposal referenced above. The 
approval is effective from Jan 22, 2018 within the exempt category of: 
Category 1. Research conducted in established or commonly accepted educational 
settings, involving normal educational practices, such as (i) research on regular and 
special education instructional strategies, or (ii) research on the effectiveness of or the 
comparison among instructional techniques, curricula, or classroom management 
methods. 
Category 2. Research involving the use of educational tests (cognitive, diagnostic, 
aptitude, achievement), survey procedures, interview procedures or observation of public 
behavior, unless: (i) information obtained is recorded in such a manner that human 
subjects can be identified, directly or through identifiers linked to the subjects; and (ii) 
any disclosure of the human subjects' responses outside the research could reasonably 
place the subjects at risk of criminal or civil liability or be damaging to the subjects' 
financial standing, employability, or reputation. 
 
Exempt research is not subject to annual review by the IRB. Any change to your protocol 
requires a Modification Submission for review and approval prior to implementation. 
 
Your study may be selected for a Post-Approval Review (PAR). A PAR investigator may 
contact you to observe your data collection procedures, including the consent process. 
You will be notified if your study has been chosen for a PAR. 
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Should a subject be harmed or a deviation occur from either the approved protocol or 
federal regulations (45 CFR 46), please complete an Incident Submission form. 
 
Once your research is completed, please use a Closure Submission to terminate this 
protocol. 
 
 
Sincerely, 

 
Kelly C. Cukrowicz, Ph.D. 
Chair, Texas Tech University Institutional Review Board 
Professor, Department of Psychological Sciences 
357 Administration Building, Box 41075 
Lubbock, Texas 79409-1075 
T 806.742.2064 F 806.742.3947 
www.hrpp.ttu.edu 
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Appendix B 
 

Background and Demographic Questionnaire 

Please complete the following survey: 
 
Name:                                                                                                                                                                                                                                                                                                                                        Date of Birth:                                                                                                                  Age:  
 
 
Gender:     Male               Female                                               PFW Section:                     
 
What is your academic classification? 
 
Freshman      Sophomore                               Junior Senior 
 
  
Length of tennis playing experience: 
 
0-1 year                 1-2 years                        2-3 years                   3-4 years                   4 + years 
 
 
Did you participate in high school tennis? 
 
Yes        or          No 
 
 
If yes,  
 
Junior Varsity Team    or               Varsity Team 
 
 
Did you compete at the State level? 
 
Yes       or            No 
 
 
Did you compete at the National level? 
 
Yes         or          No 
 
Which is your dominant/preferred hand to play tennis? 
 
Right        or         Left 
 
  
Do you have a history of upper extremity surgery or shoulder pain for the past 12 months.  

Yes       or            No 
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If yes, please explain      
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Appendix C 
 

Tennis Serve Appraisal (Pretest) 

Based on the serve trials you performed today, please rate how certain you are that you 
can accurately serve a tennis ball across the net with reasonable speed in the situations 
described below. 
 
Rate your degree of confidence by recording a number from 0 to 100 using the scale 
given below for each of the four serve situations: 
 
 
0         10       20      30      40      50        60        70       80        90         100 
 
Cannot                             Moderately                                 Highly certain 
do at all                               can do                                               can do 
 
 
 

Confidence  
                                           (0-100) 

 
Serve at least one of two serves into the left half      
of the deuce service box 
 
Serve at least one of two serves into the right half   
of the deuce service box 
 
Serve at least one of two serves into the right half  
of the ad- service box 
 
Serve at least one of two serves into the left half  
of the ad- service box 
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Tennis Serve Appraisal (Acquisition) 
	

Please rate how certain you are that next class you can accurately serve a tennis ball 
across the net with reasonable speed in the situations described below. 
 
Rate your degree of confidence by recording on the lines below a number from 0 to 100 
using the scale given below: 
 
 
0         10       20      30      40      50        60        70       80        90         100 
 
Cannot                             Moderately                                 Highly certain 
do at all                               can do                                               can do 
 
 
 

Confidence  
                                           (0-100) 

 
Serve at least one of two serves into the left half      
of the deuce service box 
 
Serve at least one of two serves into the right half   
of the deuce service box 
 
Serve at least one of two serves into the right half  
of the ad- service box 
 
Serve at least one of two serves into the left half  
of the ad- service box 
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Tennis Serve Appraisal (Retention) 

 
Please rate how certain you are that today you can accurately serve a tennis ball across 
the net with reasonable speed in the situations described below. 
 
Rate your degree of confidence by recording on the lines below a number from 0 to 100 
using the scale given below: 
 
 
0         10       20      30      40      50        60        70       80        90         100 
 
Cannot                             Moderately                                 Highly certain 
do at all                               can do                                               can do 
 
 
 
 

Confidence  
                                          (0-100) 

 
Serve at least one of two serves into the left half      
of the deuce service box 
 
Serve at least one of two serves into the right half   
of the deuce service box 
 
Serve at least one of two serves into the right half  
of the ad- service box 
 
Serve at least one of two serves into the left half  
of the ad- service box 
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Appendix D 
 

Attentional Focus Manipulation Checks 

Instructions: Please circle one response under the following question: 

Question pertaining to subjects within internal focus of attention condition  

To what extent were you focused on the movements of any part of your body (arms, hands, elbow, and 

wrist)?  

Not at all         To a small extent         To some extent         To a moderate extent     To a large extent 
      (1)                                      (2)                                     (3)                                  (4)                                (5) 
   
          

 

Question pertaining to subjects within proximal external focus of attention condition  

To what extent were you focused on the movement of the tennis racquet as you executed the serve? 

Not at all         To a small extent         To some extent         To a moderate extent     To a large extent 
      (1)                                      (2)                                     (3)                                  (4)                                (5)          

 

Question pertaining to subjects within distal external focus of attention condition  

To what extent were you focused on the intended trajectory of the tennis ball as you executed the 

serve? 

Not at all         To a small extent         To some extent         To a moderate extent     To a large extent 
      (1)                                      (2)                                     (3)                                  (4)                                (5)  
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Appendix E 
 

Tennis Serve Skill Test 

 

	
Figure 2.  Tennis skills test manual. From Tennis Skills Test Manual, by L. Hensley, 
1989, Reston, VA: American Alliance of Health Physical Education, Recreation, and 
Dance. Copyright 1989 by SHAPE America. Reprinted with permission.   
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Tennis Serve Skill Test 
 

 

Figure 4.  Tennis skills test manual. From Tennis Skills Test Manual, by L. Hensley, 
1989, Reston, VA: American Alliance of Health Physical Education, Recreation, and 
Dance. Copyright 1989 by SHAPE America. Reprinted with permission. 
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Appendix F 

Recruiting Oral Script 

The following script will serve as a guide for recruiting participants enrolled in 4 sections of PFW 
Tennis at TTU during the Spring 2018. 
 
Good morning/afternoon, 
My name is Dimitrio and I’m a former Tech tennis student-athlete and current graduate student. 
I’m here today to ask a favor of you. I’m asking that you consider participating in a research 
project I’m conducting here at Tech this semester as part of my dissertation. The purpose of the 
project is to study the effects of verbal instruction and feedback on motor performance and 
learning among college students. Specifically, I’m interested in learning how various types of 
instructions and feedback influence performance of the tennis serve as well as students’ perceived 
confidence related to this tennis serve task. 
 
It will be fairly easy to participate. What I’ll ask you to do is to allocate no more than 12 minutes 
of class time to fill out a brief questionnaire and complete a serve skill task during 4 class periods. 
Your class instructor will be aware of your participation and will grant you permission to 
momentarily leave the class to collaborate with this project. The questionnaire I’ll ask you to fill 
out entails a couple of areas. One will have to do with your own beliefs in your ability to perform 
the tennis serve task, and the other will ask you about your focus of attention during the tennis 
serve skill task. For the tennis serve task, instructions and demonstrations related to the serve will 
be given to you. Then, you will perform 16 tennis serve attempts to designated areas of the tennis 
court that will be recorded for placement and power. The results of both the tennis serve tasks and 
post-serve questionnaires will be completely confidential. In fact, no one’s name or description 
will be used as serve scores are recorded. Data forms will be collected by me and stored in a 
secured location. When I analyze the data and report findings of this project, the data collected 
will be described in the aggregate. 
 
To give you a better idea about the sequence of the study, on Day 1, recruited participants will 
complete questionnaires related to demographic information and efficacy beliefs related to the 
tennis serve. On Day 2, each participant will be individually pretested on a Tennis Serve Skill Test 
followed by completion of the Tennis Serve Appraisal Form. Both tasks will take approximately 
10 minutes. Before Day 3, participants will be randomly assigned to one of 3 treatment 
conditions. Participants within each condition will receive specific scripted instructions and 
feedback related to the serve. This treatment phase will be conducted over three additional 
practice sessions.  Then, one last follow-up test will be conducted one week later in which 
participants will complete the Tennis Serve Appraisal followed by the AAHPERD Tennis Serve 
Skill Test with no specific task instructions.  
 
Although the time allocated for this project is brief, I’m aware that it is time taken away from 
instructional time. However, this reallocation of time can be justified given that the data collected 
through the study activities are related to the PFW student learning outcomes. For example, 
important PFW course objectives include participating in an individualized lifetime physical 
activity program as well as examination and practice of physical and cognitive skills and 
techniques specific to the activity. This study intervention will provide recruited participant the 
opportunity to engage in such educational activities. In addition, your participation will help other 
athletic coaches, instructors, and students like you to improve teaching and learning practices 
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related to physical activity and sport. The information I gain from this study will hopefully be 
useful in learning more about optimal instructional and learning methods in physical activity and 
sport settings specific to college physical activity settings. 
 
If you would be willing to serve as a participant in this project, please write your name and email 
address on the form I’m circulating. I will contact you via this address within one week to remind 
you of your participation. Please know that you will be free to stop participating at any time and 
there will be no adverse effects. Participation in this project will involve no more than minimal 
risks associated with participation in your regular PFW Tennis course. As a gesture of 
appreciation for your participation in this study, volunteers will be entered into a raffle to win a 
gift certificate for a 3-month membership to the Falls Tennis & Athletic Club. 
 
Thank you in advance for your attention and consideration of being part of this project. Best 
wishes to you all this semester. If you have further questions, you can contact me via email. My 
address is listed on the information sheet. 
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Appendix G 

Agenda and Sequence of Testing Events 

The following outline includes an agenda and sequence of testing events during the research 
intervention: 

 
• On Day 1, recruited participants within each of the four PFW sections will complete the 

Background and Demographic Questionnaire during their respective assigned class 
period at the testing site (i.e., court number 1 of the SRC tennis facility). Although they 
will complete the questionnaire in a group setting, they will be asked to complete it 
individually. This will take approximately 5 minutes. Once all participants complete it, 
this researcher will explain to participants within each of the four course sections general 
details of the upcoming data collection events. For example, the tennis serve intervention 
protocol, including directions and scoring data, will be explained and demonstrated 
followed by explanation of follow-up surveys (i.e., Tennis Serve Appraisal and 
Attentional Focus Manipulation Checks). The purpose of this orientation session will be 
to allow participants to become acquainted with the data collection process. 
 

• On Day 2, participants within each of the four course sections will be individually 
pretested on the AAHPERD Tennis Serve Skill Test followed by completion of the 
Tennis Serve Appraisal form. Both tasks will take approximately 10 minutes. After a 5-
min. group warm-up with their class instructor on courts adjacent to the experimental site 
(yet separated by green areas of approximately 20-yards in-between and fences covered 
with black windscreens which hinder visibility from one court site to the other), each 
participant will be randomly called into the experimental site. To ensure that ability level 
is equally distributed across groups prior to Day 3, which will mark the beginning of the 
attentional focus treatment intervention, participants will be randomly assigned to one of 
the 3 experimental groups using Excel random function. 

 
• Observations and data collection of each participant’s AAHPERD Tennis Serve Skill 

Test score followed by both the Tennis Serve Appraisal form and the Attentional Focus 
Manipulation Checks will be completed on Day 3 and 4. In addition to standard serve 
task instructions given to participants within all three groups (e.g., “Please stand behind 
the baseline with a sideway stance as I am standing, and hold the bottom of the racquet 
grip with your dominant/preferred hand”), scripted attentional focus instructions and 
feedback will be read to participants within each experimental; group  immediately prior 
to the tennis serve task. Each participant will be given two practice serves to the left 
service court. Then, participant will serve 16 successive trials in the following order:  
 

o Four trials to the left half of the bisected deuce service box. 
o Four trials to the right half of the bisected deuce service box. 
o Four trials to the right half of the bisected ad- service box. 
o Four trials to the left half of the bisected ad- service box. 

 
At the conclusion of the second 4-trial set (i.e., trials to the right half of the bisected right service 
court), this researcher will remind participants of their respective attentional focus by reading 
again respective attentional focus scripts. 
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• On Day 5, one follow-up test will be conducted one week after Day 4 in which 
participants will complete the Tennis Serve Appraisal form followed by the AAHPERD 
Tennis Serve Skill Test with no attentional focus instructions.  
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Appendix H 

Instructions and Feedback Script Sheet 

Task performance/control.  Every participant received the following 5 general task performance 
instructions:  
 
Good morning/afternoon, 
 

1. Are you right-handed or left-handed? (Depending on response demonstration will reflect 
starting position).  
 

2. Please stand right behind the baseline with a sideway stance as I am standing, and hold 
the bottom of the racquet grip with your dominant/preferred hand. 

 
3. Extend your racquet and ball-tossing arm in front of you before you begin your swing 

motion.  
 

4. Remember that you will perform four blocks of 4 trials toward each designated area, and 
that each trial has two attempts.  
 

5. I will guide you through the protocol by indicating which target area you are supposed to 
serve as well as the number of trail you are on.  

 
Attentional focus (internal focus).  Participants randomly assigned to this independent group 
additionally received the following four instructions: 
 

A. Concentrate on the movement of the dominant hand as the fist drops down and points to 
your feet. 

B. As you raise your tossing arm to release the ball with the tip of your fingers, your 
dominant arm rises with your fist pointing up. 

C. As your fingertips release the ball, your dominant arm wraps behind your back, with you 
elbow flexed and hand pointing down. 

D. Finally, concentrate on your dominant elbow extension followed by wrist extension upon 
contact.  

 
Attentional focus (proximal external focus).  Participants randomly assigned to this 
independent group additionally received the following four instructions: 
 

A. Concentrate on the movement of the racquet as the tip drops down and points to the 
ground while the ball rises. 

B. As you release the ball as you toss, the tip of the racquet then rises to the sky. 
C. As the tossed ball keeps on rising, the tip of the racquet tip drops down and points to the 

ground again. 
D. Finally, concentrate on the racquet-ball impact. 

 
Attentional focus (distal external focus.  Participants randomly assigned to this independent 
group additionally received the following four instructions: 
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A. Concentrate on the intended ball trajectory  
B. Focus on the specific service court target area. 
C. Also concentrate on the power line behind the court baseline on the opposite side.  
D. Focus on the trajectory of the ball following the first ball bounce after leaving the service 

box area. 


