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ABSTRACT 

 

 

 

 

Previous research by Bloom (1985) and Côté (1999) illustrated the developmental 

patterns of elite athletes. Additionally, Ericsson, Krampe, and Tesch-Romer (1993) introduced 

the theory of deliberate practice, which has since attempted to explicate elite athletic 

achievement. These three primary areas of research into the development of athletic expertise 

have drawn cause-and-effect relationships between environmental factors and sport achievement 

level, minimizing possible predisposing natural factors and neglecting the impact of any 

potential interactions among factors. The current study is the first to interview very accomplished 

athletes (i.e., swimmers) of differing achievement levels, a parent of each, and their coach. The 

objective of this study was to uncover potential reasons for performance differences among 

athletes who experienced similar developmental and training backgrounds, i.e., competed for the 

same team and coach and grew up in families with similar resources. Analyses of qualitative and 

quantitative data support and clarify a 4-factor, interactive systemic model that was first 

proposed in this dissertation’s pilot study. These four factors, as they relate to the development 

of athletic expertise, include: (a) high effort factors, (b) environmental factors, (c) coping factors, 

and (d) physically and psychologically predisposing factors. All four are likely required to 

become an elite athlete, and must be present in such a manner that they are systematically and 

idiosyncratically functional for the athlete in his or her unique environment, as each by itself may 

be inadequate to reach expert performance. 

 

“Hard work beats talent until talent decides to work hard.” 

Coach of swimmers E4, S4a, and S4b 
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CHAPTER 1 

INTRODUCTION 

 

 

There is little debate about the extraordinary amount of attention and financial resources 

allocated to athletics in many cultures. The multimillion dollar contracts for, and winnings by 

athletes such as soccer’s Renaldo and David Bekham, cyclist Lance Armstrong, and Major 

League Baseball’s Alex Rodriguez attest to the earning potential of today’s athletes. The number 

of people world-wide who view the Olympics, soccer’s World Cup, and/or the National Football 

League’s Super Bowl is evidence of the amount of interest that exists for the consumption of this 

type of entertainment. What is strongly debated, however, is how athletes who reach the highest 

levels of performance develop. Researchers have historically taken one of two primary positions 

in this debate. The first of these positions, referred to as natural factors (i.e., nature) in this paper, 

posits that the genetic traits a person possesses at the moment of conception influences his or her 

future athletic achievement potential. This paper considers the expression of these genetic traits 

(i.e., “talent”) to be influenced by the second of these researchers’ positions, i.e., one’s 

environment (i.e., nurture) is the source of eventual athletic achievement regardless of level, 

from that moment forward.  

Theories of evolutionary adaptation (Darwin, 1859/1964) support the premise that living 

organisms change and adapt to the environment, or they cease to exist. Organisms that get too far 

ahead or fall too far behind the requirements needed to survive in the current environment fail to 

endure. Additionally, organisms adapt at differing rates and, as such, it is reasonable to 

hypothesize that different people differ in their inherited psychological and physiological 

characteristics, which likely affect their ability to adapt to similar work loads, whether that work 

be cognitive, affective, or behavioral. It is assumed that a person begins life with certain 

intellectual, affective, and physical (e.g., height) potentials (i.e., nature) that are actualized to 

varying degrees via environmental influences (i.e., nurture) relying to some degree on his or her 

developmental experiences. Based on this logic, genetic endowment may predispose an 
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individual to a certain performance potential in a particular domain. It is also hypothesized that 

some individuals may outperform others who have similar or even superior potential in a specific 

domain due to environmental factors. Therefore, it is the expression of one’s genetic potential 

through his or her life experiences that may play a prominent role in one’s eventual achievement 

level in a specific athletic domain.  

Expert athletes in the current study are defined as swimmers who earned at least one gold 

medal at an Olympic Games, were ranked in the top 5 in the world for a calendar year, or, as is 

the case for one swimmer, who is ranked #1 internationally for her age. For the purpose of this 

study sub-elite athletes are defined as swimmers who have not attained these performance 

criteria yet are highly accomplished athletes as evidenced by their having qualified for national 

recognition in the United States, e.g., competed at the NCAA championships or U.S. Olympic 

Trials. This criteria is based on objective measures of performance, i.e., timed outcomes. 

Additionally, the sub-elite swimmers trained with the elite swimmers found in this study under 

the tutelage of the same coach. Furthermore, since research has shown that experts in many 

fields, e.g., psychotherapy (Dawes, 1994) and the stock-market (Stael von Holstein, 1972), do 

not perform better than non-experts, expert performers are further defined as people who 

consistently demonstrate a very high performance level relative to the general population in a 

particular domain (Ericsson, 1998, 1998; Ericsson et al., 1993). In the domain of competitive 

swimming the athletes in this study have proven track records with performances spanning a 

number of years. For example, if an individual has an Olympic gold medal then he or she will 

have performed well enough to have achieved a very stringent national time standard, then 

qualified for finals at the Olympic selection meet in his or her respective event, then finished in 

one of the top two places in that final, then performed well enough during the Olympic 

preliminary heats to qualify for his or her Olympic final, and then ultimately defeated the other 

competitors in that final. This process demonstrates that this study’s elite athletes meet the 

criteria for expert performers as set forth by Ericsson and colleagues. 

Research in the area of athletic expertise development has primarily involved interviews 

with highly accomplished athletes (Bloom, 1985; Cote, 1999; Durand-Bush, 2000; Durand-Bush 

& Salmela, 2001). Results from these studies have illustrated similarities among expert athletes 

regarding their athletic development. Unfortunately, these studies have inferred that in order to 

achieve an elite performance level one must follow an identical, or at least highly similar, 
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developmental pattern relative to these elite athletes regarding (a) training and (b) exposure to 

functional environmental opportunities. The current study continues the work of understanding 

what factors are involved in the development of athletic expertise by expanding on the 

previously used methodology. Differentiating the developmental commonalities between two 

groups of people (i.e., those who achieved exceptional performances without reaching the top 

and those who reached the pinnacle of their sport) is the primary purpose of this dissertation. The 

existing literature regarding talent development is reviewed in the following chapter. It is 

through a review of this research that the utility of the current study is emphasized, its 

methodology was developed, its results analyzed, and a discussion of the salient issues engaged. 

Talent Development Factors 

Studies addressing talent development have resulted in a clearer understanding of several 

factors that may play vital roles in accounting for an athlete’s performance level. These include: 

(a) motor and physical skills, (b) cognitive capabilities, (c) perceptual abilities, (d) self-efficacy 

beliefs, (e) affective experiences, (f) coping strategies, and (g) the quality and amount of 

practice. Figure 1 is an adaptation of Tenenbaum’s (1999) model that illustrates the relationships 

among these factors. The extent of these factors’ roles in the development of expert athletic 

performance is of vital interest in order to best understand the features that are most salient to 

achieving athletic expertise (Bloom, 1985; Tenenbaum, 1999).  

An individual’s genetic endowment is impacted by certain entry factors (e.g., motor and 

physical skills, cognitions, perceptions, self-efficacy, affect, and coping strategies) that influence 

the quality and amount of practice an individual may facilitatively engage in. This engagement 

level then affects the individual’s performance (i.e., achievement) level. Performance, in turn, 

affects the athlete’s alterable entry behaviors and the tasks he or she opts to participate in, 

completing a feedback loop that is unique for each individual, but similar among people. 
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Figure 1. A model postulating the relations between nature and nurture in the development of 

expertise in sport. (adapted from Tenenbaum, 1999, p. 114) 

 

The Purpose of the Current Study 

The current study expands on prior research that looked exclusively at the developmental 

experiences of expert athletes and drew correlational conclusions (Cote, 1999; Gould, 

Dieffenbach, & Moffett, 2002). The current research plan examined whether individuals who 

achieved the highest level in their sport differ from others who did not reach the highest 

performance level, while both groups simultaneously shared many experiences. There may be 

individuals who possess a higher inherited potential that, when coupled with other facilitative 

factors (e.g., an environment that provides appropriate amounts of deliberate practice) allow him 

or her to achieve extraordinary athletic performances. Athletes may engage just as thoroughly 

and attentively as others yet not, for some currently unknown reason, attain a comparable level 

of expertise.  

 This study is the first to evaluate and compare the developmental histories of elite 

athletes and their sub-elite training partners, all of whom engaged in similar amounts of 
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deliberate practice and had similar environmental experiences. In 1999, Tenenbaum proposed a 

model positing a relationship among nature and nurture factors involved in the development of 

athletic expertise (see Figure 1). The current study investigated these entry behavior, task, and 

performance factors via structured interviews with a number of accomplished athletes. The 

current study compared data among members of the elite and sub-elite groups, and between these 

two groups. Specifically, the current study reviewed the developmental and current states of each 

swimmer’s physical and motor skills, behavioral tendencies, physical characteristics, quality and 

quantity of practice (including the level of coaching received), and performance levels. 

Additionally, each interview illuminated the swimmers’ developmental and existing tendencies 

in the following areas: (a) social interactions, (b) motivation, (c) attributions, (d) self-efficacy, 

(e) affect, and (f) methods of coping that they employed to develop their idiosyncratic habits, 

interests, and values that increasingly aid their commitment to swimming and brought them to, or 

hindered them from achieving the upper performance limits in competitive swimming. The 

literature review that follows elaborates on these issues and factors.

 5 



 

 

 

 

CHAPTER 2 

LITERATURE REVIEW 

 

 

A review of the expertise development in sport literature begins with research that 

supports the environmental view. This is followed by a summary of the literature addressing the 

essential aspects of expert sport performances and the factors involved in predicting expert 

performance in sport. Based on this information, anticipated findings are then offered. 

Introduction 

Some researchers have proposed expertise development models based on athletes’ 

accounts and the statements of significant others (e.g., family and coaches) in their life (Bloom, 

1985; Cote, 1999), while others have contributed to this environmental view with their research 

into deliberate practice (Ericsson et al., 1993). The three most prominent pieces of research in the 

field are Bloom’s (1985) stages of talent development, Côté’s (1999) stages of sport 

participation, and Ericsson et al.’s (1993) concept of deliberate practice. 

Nature vs. Nurture View on the Development of Expertise in Sport 

Environmental View 

Bloom (1985), Kalinowski (1985) and Monsaas (1985) interviewed 120 athletes, 

musicians, artists, and scientists who had achieved imminent success in their chosen field. The 

athletes in this group included 21 sprint freestyle swimmers who represented the United States of 

America in at least one of the 1968, 1972, or 1976 Olympic Games (Kalinowski, 1985), and 18 

tennis players who were born and raised in the USA and ranked in the top 10 in the world 

sometime between 1968 and 1979 (Monsaas, 1985). Bloom’s work resulted in the identification 

of three stages of talent development: (a) The early years (initiation), (b) the middle years 

(development), and (c) the late years (perfection). 

 In Bloom’s (1985) model the early years were dominated by fun and playful activities. In 

these years the athlete often participated in more than one sport activity, was excited about just 

participating, and relied heavily on the adults (e.g., parents and coaches) in his or her life for 
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guidance and support. Positive and encouraging attitudes prevailed among those around the 

child. Furthermore, the future elite athlete was rarely, if ever, identified as destined for expertise 

in his or her field. This suggests a possibility that if adults in the life of the athlete emphasize the 

importance of winning and performance, or other “non-playful” goals, to an athlete in this stage, 

they are probably limiting the child’s chances for eventual high-level performance in that 

particular sport domain (Coakley, 1992; Margenau, 1990; Roberts, Treasure, & Hall, 1994). In 

the middle years it was revealed that sport became much more serious to the athlete and his or 

her self-identity changed. Participants felt of themselves as “swimmers” or “tennis players,” 

rather than as people who swam or played tennis, while other activities either decreased in 

importance or were abandoned altogether. The athlete often, with the help of others, changed to a 

higher caliber coach during this stage. Additionally, practice time increased significantly. The 

athlete became more achievement oriented, yet not necessarily less task oriented during this 

stage and relied on his or her parents for moral and financial support. In the late years, the athlete 

became almost obsessed with the chosen sport as it dominated his or her life. Motivation to attain 

the highest achievement levels in his or her sport became almost solely intrinsic. Coaches were 

highly respected task masters, while the parents’ role decreased tremendously because the athlete 

assumed total responsibility for his or her own improvement. 

 In another study, Côté (1999) interviewed four athletes who were 18 years of age. All 

four were national level athletes for their age in their respective sports, i.e., three rowers and one 

tennis player. In addition to these four, Côté interviewed 11 of the athletes’ family members. Of 

specific interest was how the family dynamic influenced the development of expertise in sport. 

Based on his findings, Côté proposed three distinct stages of sport participation: (a) sampling, (b) 

specializing, and (c) investment stages. 

 In the sampling years, parents encouraged their children to participate in multiple sports 

with the goal of enjoyment, not achievement. Coaches and parents were interested in offering the 

young athlete “fun” opportunities, e.g., motor skill development, motivation, constructive values, 

a positive self-image, and enjoyable sporting experiences. Côté called this “deliberate play.” 

Additionally, parents of three of the four athletes felt that their child had special talents in sport. 

This finding supported Dweck’s (1986) contention that parents’ beliefs can reinforce their 

children’s beliefs, and perhaps self-efficacy, which is a determinant of progress and success.  
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In Côté’s second stage, the specializing years, the athletes limited their participation to 

one, or perhaps two sports while increasing their commitment level. Social support from 

significant others (e.g., coaches, siblings, parents) sustained the athlete’s intrinsic enjoyment. 

Additionally, his or her ever increasing success influenced the decision to become more 

dedicated to the chosen sport. Practice became more structured and focused, while fun and 

excitement were retained. Parents increased their involvement in their child’s sport during this 

stage, and increased their time and financial commitments to their child’s efforts. Notably, this 

additional commitment on the parents’ part seemed to be undertaken to offset any obligations the 

athlete might have had over and above those to school or sport. Additionally, older siblings often 

were perceived as role models, particularly in exhibiting a positive work ethic. 

During the third stage, the investment years, elite level performance was pursued. These 

years were much more intense than the previous specialization stage. Deliberate practice 

replaced deliberate play at this point. Parents continued to show great interest in their child’s 

efforts by providing emotional and financial support. The athlete’s parents overtly supported 

positive outcomes to setbacks (e.g., injury, failure, and low motivation). Extraordinary efforts in 

the area of the athlete’s career often came at a price for other family members, but it is 

interesting to note that even though the parents were aware of their child rearing discrepancies 

they justified these with the belief that the potential accomplishments of the high achieving child 

were worth the tradeoff.  

In another recent study, Durand-Bush (2000) found support for Côté’s model, while 

offering an additional fourth stage: maintenance. This stage occurred after Côté’s investment 

stage, and was found in athletes who had achieved Olympic and World Championship gold 

medals. In this most advanced stage, the athlete felt a greater amount of external pressure 

resulting from being the best in his or her sport. An additional fourth stage also exists in Côté’s 

(1999) model. He calls it “the recreational years.” In the recreational years, children who cannot, 

or who decide not to, invest what is necessary to reach elite levels of sport, enter a period where 

they practice one to several sports in order to experience enjoyment, personal growth, stay fit, 

and preserve an overall healthy life. 

The pilot study that led to this dissertation found support for these models. The pilot’s 

two swimmers; (a) a three time Olympic gold medallist and (b) an NCAA and Olympic Trials 

qualifier, had distinct yet idiosyncratically defined stages of their athletic development. The 
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current study involved additional participants in an attempt to provide further support for a stage 

theory of athletic development such as those espoused by Bloom (1985), Côté (1999), and 

Durand-Bush (2000). Additionally, this dissertation’s pilot study provided evidence that 

developmental stage theories can also be applicable to athletes who do not reach the highest level 

of performance. This possibility was also investigated in the current study. 

Deliberate practice. Based on extensive work, Ericsson et al. (1993) introduced the 

theory of deliberate practice as a means to explicate the achievement of expert performance. 

Deliberate practice refers to those training activities that specifically address improvement of an 

individual’s performance, and it requires specific parameters. There must be (a) a well defined 

task with appropriate difficulty level, (b) high effort, and (c) opportunities for repetition and error 

correction. Additionally, deliberate practice is typically designed by an expert coach to optimize 

the athlete’s training regimen (Ericsson et al., 1993). In other words, deliberate practice is any 

highly structured goal directed activity aimed exclusively at improving performance, and it is 

neither necessarily inherently motivating nor enjoyable. It is important to note that, according to 

this concept, regular activity does not typically lead to improvement beyond some initial, short-

term performance improvement. Consequently, it is not surprising that families of young, expert 

athletes tend to invest a vast amount of their resources to support the developing athlete (Bloom, 

1985). Support for this contention in sport contexts is found in studies with soccer players 

(Helsen, Starkes, & Hodges, 1998), wrestlers (Starkes, Deakin, Allard, Hodges, & Hayes, 1996), 

and middle-distance runners (Young, 1998).  

Ericsson (1998) noted that any scientific progress in understanding expertise depends on 

the ability of observers and scientists to distinguish verifiable observations of specific behaviors 

from inferences about the mediation of general capacities. Objective longitudinal studies of 

performance progress show no evidence for sudden performance improvement from one time 

period to the next. High levels of performance were gradually reached following many years of 

field related activities. Additionally, the highest level of achievement in many vigorous sport is 

typically in athletes’ mid to late twenties (Ericsson, 1990; Schulz & Curnow, 1988). This 

illustrates that continued development often extends beyond the point of optimal physical 

maturity, implying that situational experience is required for athletes to improve their 

performance.  
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The view of deliberate practice is that any healthy individual who engages in a sufficient 

number of hours of deliberate practice in a given field will become an expert in that field, and 

that his or her performances can be reproduced and verified. Ericsson (1998b) tempered the 

stand regarding reproducibility by stating: 

The probability of making a major innovation is so small that it is rare that the same 

individual will make more than a single one during their entire life. Thus, making a major 

innovation is not a reproducible superior performance for even the most eminent and 

accomplished scientists and artists. (p. 80)  

Ericsson’s views imply that nurture is everything, or at least very near it, in the pursuit of 

developing outstanding performance. However, this does not mean that the theory of deliberate 

practice espouses that practicing for a prerequisite number of hours is sufficient to reach an elite 

performance level. Even when two individuals are exposed to the same opportunities, they do not 

necessarily reach similar levels of achievement. Ericsson et al. (1993) found that experience 

alone was not a good predictor of performance level. Only when people face failures of their 

entrenched procedures do they actively engage in learning and modification of their skills 

(Ericsson, 1998). The need for concentration is an important concept due to its differentiation 

from mindless drilling and playful engagement. Drills and play may strengthen the athlete’s 

current cognitive and motor structures regarding performance, but would do little or nothing to 

change or improve his or her performance (Ericsson, 1998). These findings led Ericsson to 

develop the theory of deliberate practice. 

It is proposed, and was investigated in this dissertation, that people’s environments can 

influence their eventual performance level to a great degree, but not dictate it. The expression of 

one’s genetic predispositions may greatly influence one’s performance in a particular domain. 

One reason to include each swimmer’s coach in this study was to elicit additional objective and 

subjective information from an expert who guided a number of swimmers to the highest 

performance level, regarding a swimmer’s potential and why that athlete achieved or did not 

achieve an elite performance level. 

Deliberate practice in sport contexts. The theory of deliberate practice states that the 

amount of deliberate practice an individual engages in mediates the development of exceptional 

skill levels and physiological characteristics in elite performers (Ericsson et al., 1993; Hodges & 

Starkes, 1996; Krampe & Ericsson, 1996). Additionally, Ericsson and Lehman (1996) contended 
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that basic physiological adaptations permit extended intense practice thereby suggesting an 

additional factor involved in the deliberate practice model beyond what is currently considered: 

deliberate practice factors may interact with the expression of an individual’s genetic potentials 

to result in a particular performance level. 

 In their original research into deliberate practice, Ericsson et al. (1993) investigated 

violinists’ perceptions of practice in three areas: (a) relevance to improving performance, (b) 

inherent pleasure of the activity, and (c) the effort required to perform the activity. Three 

different performance level violinists, all with more than 10 years of experience, were included 

in the analysis. No difference was revealed among any of the groups in terms of their perceptions 

of practice. All groups felt that practicing alone, taking lessons, and performing by oneself were 

the three most relevant training exercises. Furthermore, the violinists expressed their perception 

that these activities required substantial effort. In another study involving two expert athletes, 

Thomas and Thomas (1999) interviewed two elementary school physical education teachers. 

Both of these teachers had instructed a student during their teaching career who was currently an 

expert athlete (i.e., basketball and soccer). The teachers identified those aspects they felt were 

most important to their former students’ athletic development. Both teachers stressed that the 

former students (a) worked hard (i.e., practice), (b) knew what to do (i.e., knowledge), and (c) 

demonstrated positive attitudes (i.e., attributions) and coordinated skill execution. The teachers 

stressed that the quantity of practice each student engaged in was less important than the quality 

(i.e., relevant effort) of that practice. In related research into soccer expertise Helsen et al. (2000) 

showed a positive linear relationship between accumulated individual plus team practice time, 

and skill level (Deakin & Cobley, 2003). Additionally, Helsen et al. (2000) showed that elite ice 

skaters spent their on-ice time much more efficiently than did novices.  

Deliberate practice in sport is also championed as a way to improve elite athletes’ 

strength and power in sports contexts to a level exceeding that of novices (Ericsson, 2003). 

However, true or not, this may be a moot point. It is highly possible that athletes who produce 

less power are superior performers relative to others due to efficiencies of their movements, e.g., 

running economy and swimming technique. A more salient point of deliberate practice in sport 

may relate to the impact of a practice routine on the effectiveness (as opposed to the brute 

power) of movement an athlete brings to his or her domain. 
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There is a great deal of consensus that those who reach expert athletic performance levels 

have engaged in something around 10,000 hours of deliberate practice. However, to then assume 

that this means that anyone who employs such a strategy to reach expert athletic performance is 

debatable and possibly flawed.  

There are also limitations to the amount of deliberate practice one can engage in. These 

include (a) resource constraints (e.g., adequate time, energy, coaches, and facilities), (b) 

motivational constraints (i.e., the fact that deliberate practice is not inherently enjoyable, and 

therefore the athlete must be motivated by the potential of future improved performance), and (c) 

effort constraints, also known as learned industriousness (Eisenberger, 1998). 

A shortcoming of the theory of deliberate practice itself lies in the three limitations to the 

amount of deliberate practice. Since all human beings are different to some degree (e.g., height, 

gender, bone structure, and eyesight), there are inherent differences among people that may 

require an individual to engage in different amounts of deliberate practice (e.g., 10,000 hours) 

than another in order to achieve similar if not identical performances. It has been shown that 

endurance sports lead to physiological enlargement of the heart and to an increase in the heart 

wall’s thickness, depending on the kind of endurance sport and on the intensity and extent of 

training (Pelliccia, 1996). However, the adaptation of the heart may be modified by several 

factors including anthropometric parameters, gender, and genetic traits (Pelliccia, 1996).  

Deliberate practice alone does not permit a person shorter than two meters in height to 

play center on an NBA basketball team, nor will the most optimal application of deliberate 

practice allow a female to run the 100m faster than the male Olympic Games champion in that 

event. Additionally, Gualdi-Russo and Graziani (1993) showed that different somatotypes 

correlate with performance level in some sport domains, with an increase in the mesomorphic 

component for those involved in sports such as ballgames and martial arts, and with a strong 

endomorphic component for athletes such as swimmers. Since people are different, they possess 

different predispositions.  

The amount of time an individual can commit to deliberate practice is also limited 

(Ericsson et al., 1993). Optimal performance via deliberate practice in sport contexts requires 

extensive physical effort and mental concentration, which is offset by periods of recovery. This 

is due to its highly taxing nature in both physical and psychological dimensions. Therefore, the 

athlete must achieve a balance between bouts of deliberate practice and rest or recovery, which 
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can be passive or active. This leads to the likely conclusion that an activity that is highly relevant 

to expert performance may be low in perceived effort and concentration (e.g., rest). Additionally, 

there are no immediate external rewards for deliberate practice as there are in other activities 

such as paid work. 

Workout activities perceived as helpful to performance that are both low and high in 

effort can be perceived as enjoyable (Young & Salmela, 2002). Due to findings such as this (a) it 

continues to be problematic that athletes’ motives for enjoyment remain unclear, (b) there 

appears to be a need for further research in this area, and (c) it may be necessary to reconsider 

the original deliberate practice model as it pertains to the sport context. As such, a sport-

modified template for deliberate practice (Helsen et al., 1998; Hodges & Starkes, 1996) may 

provide scientists with an improved model as they consider activities that are highly relevant to 

expert athletic performance, are enjoyable to participate in, and require large amounts of physical 

effort and mental concentration. 

Originally, Ericsson et al. (1993) believed that deliberate practice factors were 

generalizable across contexts. However, elite performers who compete in different sport domains 

are extremely rare and perhaps non-existent, although Christine Witty (a U.S. Olympian in speed 

skating and cycling) is an example of one such athlete. Additionally, sport specific investigations 

into the deliberate practice theory illustrate differences between the sport domain and the 

domains investigated by Ericsson et al. Studies involving wrestling (Hodges & Starkes, 1996), 

and field hockey and soccer (Helsen et al., 1998), found that those practice activities judged most 

relevant to performance level were also perceived as relatively more enjoyable than other 

components of practice. Helsen et al. surmised that enjoying a sport, including effortful practice, 

is a prominent factor contributing to athletes’ long-term dedication to their sport. Additionally, in 

an effort to differentiate between physical and mental effort, Helsen et al. (1998) and Hodges and 

Starkes (1996) examined a particular dimension of the deliberate practice model for sport, i.e., 

concentration. These researchers showed that the concentration required to participate in a sport 

was highly correlated with relevance, but separate from physical effort. Additionally, they found 

no difference among international, national, and provincial caliber athletes in these athletes’ 

perceptions of practice according to the dimensions of relevance, effort, concentration, and 

enjoyment. 
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The “sport-modified version of deliberate practice” (Helsen et al., 1998; Hodges & 

Starkes, 1996) agrees with the deliberate practice theory in every point except one. It includes 

support for practice activities being relevant and effortful, yet ostensibly enjoyable. Ericsson 

(1996) proposed that this is due to the social nature of sport practice. However, recent research 

did not fully support this contention. A study including a group of Canadian middle distance 

runners of three different performance levels (Young & Salmela, 2002) did not find any 

activities that conformed to the original definition of deliberate practice. Additionally, an 

investigation into explanations for the enjoyment of effortful competitive swimming did not 

uphold the social factors line of reasoning as the athletes ranked fourth in importance out of eight 

alternatives, well behind the factors of challenge and mastery (Watanabe, 2000). Furthermore, 

running and swimming are often solitary sports providing little social interaction during effortful 

bouts. Expert and novice athletes in the martial arts (karate) were assessed relative to the sport 

applicability of Ericsson et al.’s (1993) theory of deliberate practice (Hodge & Deakin, 1998). 

Hodge and Deakin found positive relationships between the relevance of a practice task and the 

effort put forth by the athlete, as well as the enjoyment of that task by the athlete. These findings 

are in contrast to the original deliberate practice tenant that holds “for practice to effectively aid 

sport performance it is not necessarily inherently unenjoyable.” These findings direct the search 

for alternative reasons to support the sport-modified version of deliberate practice, and that 

alterations based on context should be made to the deliberate practice model if it is to be used in 

the sport domain. 

Support for the sport-modified version of deliberate practice includes research that found 

support for divergent pleasurable and unpleasurable states resulting in changes to athletes’ body 

chemistry (Dishman, 1982; Hatfield, 1991). Additionally, biochemical influences associated with 

highly exertive exercise are implicated with positive mood shifts (Dishman, 1982; Markoff, 

Ryan, & Young, 1982; Sacks, 1981), and opponent-process theory supports an increase in 

exercise-induced affect during workouts of high exertion (Solomon, 1977). Additionally, since 

the primary goal of athletes during practice is to improve performance, any practice activity that 

elicits feelings or emotions consistent with this desired outcome is likely interpreted as enjoyable 

(Hanin, 1980; Kerr, 1989). 

Other theories emphasize the important role of “natural” factors in expert performance, 

e.g., Darwin (1859/1964), which further brings into question the validity of a theory such as 
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deliberate practice as it pertains to athletic contexts. One can surmise that adaptations to the sport 

environment play a role in the level of athletic performance achieved via a dynamic interaction 

between a person’s genetic potential and the environment, which influences the expression of his 

or her genetic potential. 

The current study continues to expand upon and investigate the relationship between 

deliberate practice and the development of athletic expertise. The antecedent pilot study provided 

general support for the impact of deliberate practice on athletic achievement. However, this 

pilot’s research illuminated additional factors that (a) may play a role in athletic achievement, 

and (b) may be required to achieve expert performance levels. It is not likely adequate to apply 

oneself for a prerequisite amount of deliberate practice in order to achieve athletic expertise. The 

current study attempts to provide additional support for, or refute the four factors illuminated in 

this study’s pilot investigation (i.e., high effort, a functional environment, appropriate coping 

strategies, and predisposing physical and psychological talent). Based on previous research and 

this dissertation’s pilot study, it appears plausible that each person’s idiosyncratic characteristics 

dictate a unique approach to maximizing his or her athletic development. This may lead to an 

understanding that some athletes require less than 10,000 hours of deliberate practice while 

others require more; and possible reasons why. Deliberate practice may be a necessary condition 

for achieving expert athletic performance, but it may not be a sufficient one. 

Rose (1995) stated that people inherit dispositions, not destinies. A lifetime of behavioral 

choices results in life’s outcomes. Choices are guided by a person’s dispositional tendencies, and 

these tendencies find expression within environmental opportunities that are actively created. 

Constructivist views in psychology hold that a person is an active participant in his or her life; 

and with this participation come responsibility and consequences. One’s current view of life is 

the result of how he or she constructs perceptions. These constructs depend on a variety of 

factors, including those from within the person (e.g., genetics) and from the person’s 

environment (e.g., nurture). However, it appears that until a direct connection can be verified 

between one’s genetic predisposition and sport performance, the debate over the ultimate degree 

of control one has over his or her eventual athletic achievement level will continue. There are, 

however, a number of factors that have substantial empirical support regarding their influence on 

athletic performance. These factors are discussed in the next section. 
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The Essence of Expert Sport Performances 

 Various factors influence the development of sport expertise to differing degrees. The 

following sections address cognitive factors (i.e., anticipation, attention, knowledge base, 

knowledge structure, memory, and selective attention), perceptual factors, self-efficacy, coping 

strategies, and affect. Each of these play a role to differing degrees depending on the type of 

sport (e.g., individual vs. team, open vs. closed), and the developmental stage of the athlete. Each 

of these is explored to varying degrees in the current study. 

Cognitions and Expert Sport Performance 

The thought processes employed by elite athletes appear to differ from those used by less 

accomplished individuals. Reports from elite distance runners, for example, show that they 

monitored internal states more closely and plan their races more meticulously than do novices 

(Masters & Ogles, 1998). The current study elicits data to illuminate any cognitive differences 

between elite and sub-elite swimmers at various developmental stages. 

There are a number of different theories that put forward views on the cognitive 

processes possessed by experts and novices, and their antecedents. Three cognitive theories are 

reviewed here: (a) developmental, (b) information processing, and (c) ecological. Additionally, 

ecological cognitive theories can be further differentiated into action systems theory and 

dynamical systems theory. 

Developmental theorists 

Developmental theorists assert that cognitive development occurs through an adaptation 

process (Piaget, 1952, 1969). Individuals develop cognition through experiences and adjustments 

with their environment via a process of “accommodation” and “assimilation.” Accommodation is 

a process whereby a person adjusts his or her mental operations to meet specific demands of a 

situation. Assimilation is the incorporation of new information into previously learned cognitive 

structures. Piaget (1952) posited four stages of cognitive development: (a) the sensorimotor 

phase (birth to 2 years); (b) the preoperational phase (2 to 7 years), i.e., when the child is 

interested in the “why” and “how” of things; (c) the concrete operations phase (7 to 11 years), 

i.e., when one’s mental operations rely on physical manipulation; and (d) from age 11 onward, 

the formal operations phase, i.e., when one develops a systematic approach to problem solving 

and judgment by exercising mental manipulation of the environment, leading to innovative 

decisions. 
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Bloom’s (1985) and Côté’s (1999) stages of athletic development parallel Piaget’s (1952) 

four stages of cognitive development beginning with Piaget’s preoperational phase. During these 

ages, young athletes explore their world and investigate the “how” and “why” of things around 

them. During the concrete operations phase the young athlete begins to better understand his or 

her ability to interact with the athletic and non-athletic environment, and is more capable of 

defining himself or herself as a particular type of athlete. Once the athlete reaches the formal 

operations phase he or she now has the mental capability to systematically problem solve with 

advanced cognitive strategies to volitionally manipulate his or her world. It is during this last 

stage that innovative decisions can lead to expert performance. More recent research into 

Piaget’s stages has revealed that not all adolescents and young adults achieve this level of 

reasoning (Cole & Cole, 1993; Feldman, 2000). This may have serious implications regarding 

the development of expert sport performance as athletes who cannot utilize advanced cognitive 

strategies are likely unable to manipulate their world in a manner necessary to implement an 

innovative decision thereby negating their chances of achieving an elite performance.  

Information processing theorists 

Additional theorists have proposed alternative cognitive models. Information processing 

theorists support the contention that perceptions are vital for decision making because 

perceptions precede decisions, which lead to actions (see Tenenbaum & Bar-Eli, 1993 for 

review). Ericsson and Smith (1991) argue that over months of extended training experts are able 

to circumvent or alter their basic limited information processing systems via idiosyncratically 

developed means. Decision-making requires an individual to accurately perceive his or her sport 

environment, hold the information in short term memory, and use his or her knowledge base to 

make a behavioral decision (Singer, 1980; Welford, 1968).  

Ecological theorists 

Ecological theorists identify skill acquisition as the ability to change what one attends to 

with a goal of identifying higher order information that can be used to satisfy task goals. 

Training of attention is accomplished by abstraction, filtering, and optimizing one’s perceptual 

search (Vicente & Wang, 1998). Additionally, ecological theorists identify time as a key 

component of expertise development (Bronfenbrenner & Ceci, 1994; van Geert, 1993).  

Two variations of ecological theory are (a) Action Systems theory (Bronfenbrenner, 

1989; Bronfenbrenner & Ceci, 1994; Ceci, 1990) and (b) Dynamical Systems theory (van Geert, 
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1993). Both schools of thought emphasize the interaction between the individual and the 

environment that is far more than additive in nature.  

Based on Vygotskyan theory (Vygotsky, 1978), van Geert (1993) coined the term 

“bootstrapping,” which occurs in the “zone of proximal development;” a dynamical systems 

approach. This zone depends on the child’s developmental stage and the adequacy of help 

available from the environment. Bonfenbrenner and Ceci (1994) followed the ecological 

perspective approach by recognizing that each person has inherent strengths and weaknesses, at 

any given age, which affect the way he or she interacts with the environment. These strengths 

and weaknesses, termed “actualized genetic potentials,” are measured by “hereditability” (i.e., 

genetic differences). “Genetic potentials” are actualized by “proximal processes,” which (a) take 

place over time, (b) require attention, and (c) involve dynamic factors such as learning skills, 

parent-child interactions, and problem solving. The key to future progress, according to 

dynamical systems theory, relies on the child actualizing previously non-actualized genetic 

potential. This means that current processes should reach slightly beyond previously acquired 

levels. A person’s ability will develop if sufficient attention is paid to it. However, one should 

note differences in actualized and non-actualized genetic potential (Bronfenbrenner & Ceci, 

1994; Ceci, 1990; van Geert, 1993) that result in individual variations in person-environment 

interactions during the various developmental stages (Bronfenbrenner, 1989). 

Once an expert athlete’s genetic potential has actualized his or her tendency to select 

appropriate behaviors depends on his or her ability to identify and maintain access to relevant 

cognitive information (Ericsson, Patel, & Kintsch, 2000). The ecological approach to expertise 

supports the notion that open skilled expert athletes (e.g., basketball or football players) exhibit 

greater accuracy and less variability in their responses to a stimulus than do expert athletes in 

closed skilled sports (e.g., swimming) and non-athletes, but only when the motion properties 

(e.g. speed) of the stimulus are highly similar to those encountered in their sport (Bowers & 

Stratton, 1993; Brady, 1996; Ripoll & Latiri, 1997). This is highly congruent with the concept of 

purposeful engagement espoused by the theory of deliberate practice. Additionally, Davids, 

Lees, and Burwitz (2000) reviewed the literature regarding the role of motor control and 

biomechanics in soccer. Davids et al. illustrated that in an athletic domain with multiple degrees 

of freedom, a dynamical systems interpretation of the motor coordination and control processes 

may be valid.  
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Comparison of these three cognitive theories 

 In contrast to ecological psychology approaches, both Piagetian and Information 

Processing theories hold that individuals go through recognizable stages. Moreover, these 

theories contend that the genetic potential of a person, at any given age, imposes a limitation on 

how far that individual can progress (Bronfenbrenner & Ceci, 1994; van Geert, 1993). Both 

theories contend that there is an interaction between the individual and the environment, and that 

an environment conducive to excelling can improve an athlete’s chances of actualizing his or her 

genetic potential, but environmental conditions cannot overcome limits to that person’s genetic 

potential (Bronfenbrenner & Ceci, 1994; Piaget, 1952; van Geert, 1993). Additionally, it is 

highly probable that situations presented to an athlete before he or she is developmentally ready 

to encounter them cannot enhance that person’s chances of becoming an elite athlete. 

Recent research has shown that specific sport contexts play a role in the natural potentials 

in certain disciplines within a sport. Data support the existence of functional asymmetries in the 

control of goal-directed movements that favored the left hemisphere/right hand system that were 

independent of the athlete’s preferred hand (Boulinguez, 1998). This suggests that the use of a 

given attentional and motor preparation strategy was dependent on functional hemispheric 

asymmetries (i.e., the athlete’s ability to control his or her movement as a function of the 

preferred hand). This interaction may explain why there were statistically more right-handed 

saber fencers and, at the same time, more left handed foil and sword fencers in the early 1990s at 

the most elite level (Azemar & Stein, 1994). It may also support the hypothesis that a training 

regimen that facilitates one athlete’s achievement of elite performances may impede another’s. 

 Piagetian and ecological psychology theories currently lack empirical evidence 

supporting their premise that expertise development is a consequence of individual-environment 

interactions. Although, there is ample empirical support for the information processing theory, 

this research is criticized on its ecological validity limitations (McMorris, 1999). Despite 

agreements among theorists, the factors underlying the determination of critical periods during 

which a child is ready to learn a certain athletic skill are not universally agreed upon. The current 

study inquired about the types of environmental experiences encountered by a group of elite 

athletes, and other, sub-elite athletes who train(ed) alongside them. Illustrating similarities and 

differences between the development of elite and sub-elite swimmers regarding their cognitive 
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developmental histories is likely to benefit the understanding how some reach elite performance 

while others do not. 

Domain-specificity is a concept particularly relevant to expertise. Experts have shown 

superior memory corresponding to game-type situations but not for random, unstructured 

conditions in basketball (Allard, Graham, & Paarsalu, 1980; Starkes, Allard, Lindley, & 

O'Reilly, 1994), field hockey (Starkes, 1987; Starkes & Deakin, 1984), and volleyball 

(Bourgeaud & Abernethy, 1987). An expert is better able to (a) pick up on relevant information 

in the external (and perhaps internal) environment more quickly than a novice, and (b) anticipate 

upcoming variables. 

The level of automaticity employed by an athlete may be another important factor in the 

development of expertise (Ericsson, 1998). As athletes adapt to the demands of their sport, their 

actions can occur with less attentional control, thereby becoming increasingly automatized. 

However, this leads to a decrease in conscious control over potential future modification of the 

athlete’s actions and his or her effort and concentration. Consequently, under this scenario future 

interactions will not result in additional performance improvement. According to Ericsson, 

expert performers tend to limit the amount of automatization they engage in during practice. A 

primary component of elite athletes’ improvement is found in their evading arrested 

development, and thereby acquiring additional cognitive skills to support their continued 

learning and improvement. Support for this contention was reported by Ericsson and Lehman’s 

(1996) interviews with expert performers from multiple domains (e.g., sports, medicine, 

auditing, bridge, and physics). Expert performers exhibited superior recall of encountered 

information than did their novice counterparts. A higher level of performance was associated 

with creating sophisticated mental representations that preserve accessibility to pertinent 

information. This supports the benefits of engaging in wide-ranging and elastic reasoning about 

an encountered task or situation (Ericsson, 1996; Ericsson & Kintsch, 1995). Elastic reasoning 

enables experts to successfully meet the demands of new situations and adapt quickly to 

changing conditions. The primary mechanisms by which this process occurs include anticipation, 

attention, knowledge base, knowledge structures, memory, and selective attention. In a closed 

sport such as swimming, an awareness of effort level and factors such as decreasing stroke 

efficiency while fatigue increases are vital to top performances. 

 20 



 

Cognitive factors 

The role of cognitive factors in sport is profound. These factors may play a more salient 

role in team ball sports in open environments than individual non-ball sports in closed 

environments, such as swimming. However, in sports found in the latter category cognitive 

factors can still play a fundamental role in competitive outcomes and impact one’s ultimate 

performance level. Each cognitive factor mentioned here is addressed as it pertains to the 

swimmers in the current study. Additionally, the current study elaborates on the possible impact 

of each factor. 

 Anticipation. Anticipation in sport (i.e., the knowledge of what is coming next at any 

given time based on current facts) is well documented (Crossman, 1953; Knapp, 1963; Lawther, 

1968; Tenenbaum & Bar-Eli, 1993, 1995). Anticipating upcoming events is a process that 

precedes response selection and execution (Tenenbaum, 2003). The idea that athletes gain an 

advantage by anticipating others’ actions, reducing their own judgmental errors, and knowing 

what action to take, are related to expert performers’ cognitive advantage (Thomas & Thomas, 

1999). Experts also respond faster and more efficiently to environmental information (Starkes, 

Helsen, & Jack, 2001). However, the critical issue is how well the athlete can make use of this 

environmental information (e.g., “feel” for the water and optimally timing a relay takeoff in 

swimming) in order to select the best alternative so that he or she maximizes the probability of a 

desired outcome (Abernethy & Russell, 1987a, 1987b; Paull & Glencross, 1997). Knowledge 

base, knowledge structure, and memory become salient factors at this point. Experts are more 

efficient at recognizing and using early cues and predetermining the options available to them 

that maximize the probability of a successful outcome (Abernethy & Russell, 1987a).  

It has been shown that athletes benefit from more efficiently attending to, and preparing 

for movements that are expected to be performed (Lepine, Glencross, & Requin, 1989; Requin, 

1985; Rosenbaum, 1980, 1983). For example, high skilled soccer players used their knowledge 

of situational probabilities and expectations to anticipate future events (Williams, 2000), and 

expert karate performers exhibited superior anticipation under both low and high anxiety 

conditions (Williams & Elliott, 2000). Expert athletes showed higher body awareness and 

environmental orientation, and often responded automatically during competition to create an 

advantage over their opponent (Thomas & Thomas, 1999). 
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Interviews with participants in the current study explored any advantages experts may 

have over non-experts in the development of their anticipatory strategies. In competitive 

swimming a quicker start of more effectively performed turn may depend on superior 

anticipatory strategies that developed at different stages in an athlete’s career. The timing of this 

cognitive skill development and what, if any, factors facilitated its development are important 

issues the current study attempts to illuminate. 

Attention. Attention is broadly defined as the concentration of mental effort on sensory or 

mental events (Solso, 1995). Concentration in sport is considered to have three components: (a) a 

focus on the relevant cues in the environment (i.e., selective attention), (b) maintaining 

attentional focus over time, and (c) having an awareness of the relevance of the situation 

(Weinberg & Gould, 1999). Orienting of attention plays an important role in organizing an 

athlete’s motor performance (Boulinguez & Nougier, 1999) by determining movement 

preparation (Lepine et al., 1989). Elite and sub-elite athletes exhibit clear differences in orienting 

attention in contexts requiring high attentional workload (Nougier, Ripoll, & Stein, 1989; 

Nougier, Stein, & Bonnel, 1991; Pesce Anzender & Bosel, 1998). Attentional strategies change 

during the course of skill development (Prinz, 1977). Attentional differences between elites and 

novices (Castiello & Umilta, 1992; Nougier et al., 1989; Nougier, Rossi, Alain, & Taddei, 1996; 

Williams, 2000) support the notion that changes in mental capacities occur with increased 

exposure to a particular domain. Attentional strategies in competitive swimming were 

hypothesized to be critical to elite performance. Swimming at the highest level likely requires 

one to focus, maintain that focus over time, and be aware of the relevance of the situation (e.g., 

the point in a particular race, intrapersonal somatic feedback, and the optimal application of 

effort during physically, emotionally, and intellectually stressful states). The current study 

worked toward elucidating information in this area as it relates to the two groups of competitive 

swimmers: elites and those who did not achieve elite status.  

Selective attention. A person’s ability to concentrate his or her focus of attention on the 

relevant environmental and internal cues, and exclude the irrelevant is an important determinant 

of performance level in a multi-cued environment. Selective attention occurs when irrelevant 

cues are either eliminated or disregarded, and the relevant cues are selected for further 

processing.  
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Selective attention is the final attentional mechanism to develop in a child and occurs 

approximately at age 10 or 11 (Ross, 1976). Until this age children cannot devise filtering 

strategies that enable them to select relevant information in an efficient manner. Therefore, until 

a young athlete develops this capacity he or she may find it emotionally, physically, and 

cognitively overwhelming when confronted with excessive challenges. This provides support for 

the current study’s emphasis on the developmental experiences of differing groups of swimmers. 

An investigation into the emotional, physical, and cognitive factors each person encountered in 

his or her environment may illustrate differences between elite swimmers and their sub-elite 

peers.  

Expert adult athletes are able to efficiently alternate between focused and diffuse 

attention even when the information is ambiguous and spread across a large visual space with 

extreme time constraints (Nougier et al., 1989; Nougier et al., 1991). Therefore, experts learn to 

allocate their attention to all potentially relevant information sources while they remain aware of 

other possible sources (Ripoll & Benguigui, 1999), a task very difficult for children to 

accomplish (Nougier, Azemar, Stein, & Ripoll, 1993). The ability to pay attention selectively is 

important because the potential volume of stimuli in an athletic environment can be 

overwhelming. Limitations in short-term memory capacity (Baddeley, 1986) dictate that 

performance improves as the number of irrelevant stimuli decrease, thereby permitting the 

athlete to address the most salient issues in the environment. Selectively attending to only those 

data that are currently relevant to the situation provides increased opportunities for other 

cognitive factors (e.g., anticipation, memory, and knowledge base) to play a more important role 

in the athlete’s performance. Attentional costs and benefits have been viewed as indicators of 

participants’ attentional flexibility, i.e., the ability to quickly switch attention from one source of 

information to another (Keele & Hawkins, 1982). Attentional flexibility is one of the cognitive 

factors contributing to expert performance in sport (Castiello & Umilta, 1992; Nougier et al., 

1989).  

 In a recent study supporting differences in selective attention between experts and non-

experts, expert rifle shooters demonstrated a significantly longer quiet eye period preceding shot 

execution than did non-experts (Janelle et al., 2000). Additionally, altered brain hemispheric 

activity indicated increased left-hemisphere alpha and beta power, accompanied by a reduction 
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in right-hemisphere alpha and beta power during the preparatory period immediately preceding a 

shot for experts. Non-experts exhibited similar hemispheric asymmetry, but to a lesser extent. 

Expert performance requires an athlete’s short-term memory (STM) and long-term 

memory (LTM) to continuously collaborate (Tenenbaum, 2003). Experts continue this 

collaboration even after response selection and execution. Therefore, the effectiveness of the 

process greatly depends on the cognitive richness, variety, and mechanisms that allow the athlete 

to volitionally switch from one mode of attention to another at any given time (Fisher, 1984). 

Performance level has a strong linear relationship with an athlete’s ability to efficiently and 

effectively attend to, and adjust to his or her environment.  

Individual sports such as swimming likely require a high degree of efficient internal and 

environmental selective attention. An awareness of the appropriate pace and a heightened 

kinesthetic feel for the water are examples of factors that, if attended to, likely improve 

performance. The current study elicited data from swimmers’ developmental history in order to 

facilitate an improved understanding of any developmental differences between elite swimmers 

and their sub-elite counterparts. Information from these two groups illuminated differences that 

provide an improved understanding of how the development of one group’s selective attention 

aided their swimming performance, while the other group did not experience the same 

performance level. 

Knowledge base. Declarative knowledge (i.e., knowing that something is the case) and 

procedural knowledge (i.e., knowing how to do something) are the bases for understanding and 

using information in decision-making and executing a skill, e.g., if my opponent does this, then I 

choose to do a specific movement (Thomas & Thomas, 1994) or, in a closed sport, if my goal 

time is this, then I choose to implement a specific training plan or race strategy. Research has 

revealed that there are large differences in the knowledge content accessed by youth and adult 

experts and novices (McPherson, 1994, 1999, 1999; McPherson & Thomas, 1989; Nevett, 1996). 

Enhanced cognitive knowledge bases develop as a result of sport-specific experiences acquired 

through active involvement in playing and practicing a sport (Williams & Davids, 1995), and 

maturation (Abernethy, Thomas, & Thomas, 1993). An improved understanding of the 

development of elite and sub-elite swimmers’ knowledge base processes is of great interest. The 

elite and sub-elite swimmers in this study are all under the tutelage of an expert coach. 

Therefore, this variable is consistently offered to both groups. However, if it is not internalized 
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equally by the members of each group then an understanding of why not and how this can be 

environmentally manipulated becomes of interest. 

Knowledge structure. Making the best decision, or selecting the most appropriate 

response in particular situations (i.e., knowledge structure) results in an increased probability of a 

superior performance. Response selection is a prerequisite of, and has a positive relationship 

with, performance level, i.e., the higher the quality of response selection the higher the 

performance level. Appropriate (a) effort during workouts and (b) race strategy are predicated on 

a well developed knowledge structure. This factor is also investigated in the current study.  

Two previous studies support the relevance of response selection to performance level. In 

the case of youth basketball, expert players showed higher accuracy of decisions, superior 

success rates of knowledge tests, and higher scores on the skill tests than novices. During games 

however, scores on knowledge tests were correlated with the accuracy of decisions, whereas 

scores on skill tests were correlated with success rate of control and motor execution (French & 

Thomas, 1987). These findings suggest that decision making is strongly related to performance 

level, and in turn, decision making depends on knowledge capacity and structure. In a study 

evaluating the decision making abilities of youth tennis players, experts, regardless of age, 

exhibited higher accuracy of decisions and superior success rates for skill execution during play 

than novices (McPherson & Thomas, 1989). Therefore, both advanced decision making and skill 

execution are necessary for the development of highly skilled performance. 

Athletes’ response selection processes are affected by changes in their motor skills in the 

following ways: (a) Athletes are more likely to select accessible and reliable sport skills available 

to them during competition (French et al., 1996; Johnson, 1991), (b) athletes are more likely to 

select a particular skill depending on their confidence in, or preferences for that action 

(McPherson, 1999), and (c) game complexity, game context, or competition level may influence 

an athlete’s decisions (French et al., 1996). Reaction time, anticipation timing, and other “speed 

of processing” factors, may differ as response selection processes are directly affected by 

maturation rather than environmental factors (Abernethy, 1988; French & McPherson, 1999; 

Johnson, 1991). Therefore, when analyzing the development of expertise in sport involving 

response selection processes one should consider that there may be biological and experiential 

factors involved. The current study will investigate the developmental trends of the participants’ 

knowledge structure. These trends may differ between the elite group and the sub-elite group. 
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How the developmental experiences of the two groups differ and why, could provide valuable 

insight into why some athletes who engage in deliberate practice achieve elite performances 

while others do not. 

French and McPherson (1999) conceptualized the knowledge structure of open skill ball 

games in two levels: a micro- and a macro-level. Micro-level refers to what knowledge is 

attended to during performance and accessed from the level of working memory. This 

knowledge (i.e., information) depends on the visual strategies used by athletes to enhance their 

anticipatory capabilities at each moment. Macro-level knowledge refers to action plans (i.e., 

procedural knowledge) and current event profile. Each of these two dimensions has “knowledge 

content” and “sport specific strategies” components. 

Within the micro-level knowledge base, French and McPherson (1999) identified five 

sport concepts: goal, condition, action, regulatory, and do. Goal concepts refer to units of 

information about the game structure, such as winning and the number of laps in a race. The 

condition concepts specify under what circumstances certain actions should be applied. These 

conditions can be explicit cues in the competitive environment, or cues available through tactical 

analysis and/or retrieval from long-term memory (LTM). Action concepts refer to the action 

selected, or pattern of actions that may produce goal-related changes in the context of the event. 

These are motor execution statements or perceptual response statements. Penultimately, 

regulatory concepts refer to the player’s ability to carry out an action. And finally, “do” concepts 

refer to how to perform a specific action. 

The age at which declarative and procedural knowledge can be learned differ 

idiosyncratically. It is possible that the order each is encountered by young athletes, as well as 

the degree each is experienced, play a role in the eventual attainment of expert athletic 

performance. Interviews used in this dissertation request information from the swimmers’ 

developmental histories in order to illuminate this concept, as well as others, between a group of 

elite swimmers and their sub-elite peers. 

 Memory. Young children are less effective at using memory skills than are young adults. 

Their processing speed is slower due to their less efficient use of information retrieval strategies 

(Chi & Gallagher, 1982; Thomas, 1980). Storage, retrieval, matching, and execution operations 

are difficult for 7 and 8 year olds to master, as these operations are continuing to develop until 

the age of 14 or 15 years (Thomas, Thomas, & Gallagher, 1992). As children develop expertise 
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in sports, they experience a significant increase in declarative memory and in the ability to utilize 

mnemonic processes (French & Nevett, 1993; French & Thomas, 1987).  

Short-term memory and long-term memory play different roles in the development of 

expertise in sports. Short-term memory appears to be a constraining factor on cognitive 

performance because only small amounts of information can be stored while other information is 

processed (Baddeley, 1986). These constraints do not appear to be an issue when expert 

performance is examined. Cognitive mechanisms mediate superior memory performance of 

professionals engaging in various domains, e.g., waiting tables, memorizing digits, playing chess 

and musical instruments, and acting (Ericsson & Lehman, 1996). Concurrent mental activities, 

and other types of cognitive interruptions, seem to have little or no impact on experts (Ericsson 

& Kintsch, 1995). Furthermore, experts process and store much more information than do 

novices in the same domain. Ericsson and Kintsch (1995) suggested that experts in a specific 

domain can supplement the capacity of their short-term memory (STM), also termed working 

memory (WM), by using long-term working memory (LTWM), which permits the athlete to 

quickly encode information into a form that can be readily stored, and retrieved. Three 

conditions must be met for LWTM to be utilized: (a) Subjects must have an extensive knowledge 

base and be able to store the information presented to them very rapidly in long-term memory 

(LTM), (b) the activity must be very familiar to allow anticipation of future demands for retrieval 

of relevant information, and (c) subjects must associate the encoded information with appropriate 

retrieval cues (Ericsson & Kintsch, 1995). In summary, LTWM is limited by the athlete’s 

knowledge base, anticipation, and retrieval schema. Therefore, activities (emotional, mental and 

physical) that entice a deeper and broader expansion of an athlete’s memory in a relevant sport 

domain are likely to result in higher levels of performance in that domain. 

 Both skill level and age play roles in the memory operations of athletes. It has been 

shown that with increases in experience and age, decision time is faster, and a higher skill level 

results in more accurate decisions across all ages (Tenenbaum, Stewart, & Sheath, 1999). It is 

highly likely that developmental factors are involved in knowledge accumulation, decision 

making processes, and motor skills. 

Delving into the developmental histories of elite and sub-elite swimmers with interviews 

illuminated differences between the two groups in these factors. It may be developmentally 

advantageous to remember which training and race strategies work and which do not. 
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Furthermore, the importance of why certain outcomes occurred and what adjustments, if any, are 

necessary in the future to facilitate optimal performance. The antecedent pilot investigation 

illuminated differences between the elite and sub-elite swimmers who participated in this study 

in the area of memory. The elite swimmers were more efficient at and capable of accurate and in-

depth recollections of previous athletic experiences. The current study expanded on previous 

evidence that was supported by this finding. 

Perceptual Factors 

 Perceptual skill processes are dependent on both tactical knowledge of the specific sport 

context and the sport’s required skills (French & McPherson, 1999). In a review of literature on 

perceptual learning, Goldstone (1998) addressed four primarily internal mechanisms concerning 

perceptual factors as they pertain to a person’s external world, and his or her cognitions: 

attention weighting, stimulus imprinting, differentiation, and unitization. 

In Goldstone’s (1998) perceptual factors, attention weighting is the first among the four 

factors. Here, as these factors apply to athletes, people increase the attention they pay to 

dimensions and features that are important, and/or decrease attention to irrelevant factors (i.e., 

selective attention). The second mechanism involves stimulus imprinting where neural receptors 

are developed that are specialized for a specific stimuli. Third, differentiation is the process by 

which stimuli that were once psychologically fused together become separated through 

experience with the environment. Once separated, discriminations can be made between 

perceptions that were here-to-for indistinguishable. And finally, Goldstone addresses the process 

of unitization. This mechanism may appear to contradict the previously discussed differentiation; 

however, unitization involves the construction of single functional units that can be triggered 

when a complex configuration arises. As differentiation divides wholes into discrete elements, 

unitization integrates the parts into a single whole or “chunks.” Each of these can be valuable 

depending on the complexity of the situation a person encounters. Each of these four 

mechanisms (i.e., attention weighting, imprinting, differentiation, and unitization) can be applied 

to the development of expertise in sport. 

While he posits four internal mechanisms of perception, in regards to perceptual learning, 

Goldstone (1998) differentiated between maturational changes and learning. The former, he 

proposed, are changes not due to environmental inputs (i.e., nature), while the latter, he stated, 

involve factors external to the individual (i.e., nurture). As such, perceptual learning results in 
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relatively long lasting changes to a person’s perceptual system that improve his or her ability to 

respond to environmental changes. Moreover, the most dramatic changes to human perceptual 

systems occur within the first seven years of life (Aslin & Smith, 1988). 

The role and value of perception has considerable empirical support in the sport 

psychology literature (Abernethy, 1987; Abernethy et al., 1993). Thomas and Thomas’ (1999) 

interviews of two elementary school physical education teachers regarding a former student of 

each who became an elite athlete, indicated that the expert performance of these teachers’ former 

students was influenced by the athletes’ perceptions. The teachers both felt that these two 

athletes exhibited greater kinesthetic self-awareness and understanding of the dynamics of the 

environment, and appeared to automatically take actions (rapid and accurate decisions) that 

created an advantage for them while competing. The current study provides additional support to 

these findings, illuminating differences between those who achieved elite performance and those 

who did not, and expanding the understanding of the most optimal developmental stage at which 

to introduce young athletes to increasing perceptual challenges. 

In addition to perceptual and cognitive factors, two others play a significant role in the 

development of expert sport performance: self-efficacy and affect. Both of these factors are of 

great interest to those investigating the development of and the qualities of elite athletes.  

Self-Efficacy 

 Self-efficacy is defined as the belief one has in his or her being able to execute a specific 

task successfully (Bandura, 1977, 1986, 1990). The operationalization of this concept plays an 

important role in athletic performance. Furthermore, self-efficacy judgments are about what one 

thinks one can do, not about what one has done (Feltz & Lirgg, 2001). Interviews from the 

current study illuminate current and historic self-efficacy differences between elite and sub-elite 

swimmers via each swimmer’s statements. 

An individual’s self-efficacy is determined by four factors: (a) past performance 

accomplishments, (b) vicarious experiences, (c) verbal persuasion, and (d) physiological states 

(Bandura, 1977, 1986). Each of these was analyzed with the swimmers in the current study. Of 

these four, an athlete’s past performances are most salient. The manner an athlete perceives his 

or her previous accomplishments and failures have a major role in his or her self-efficacy. Tasks 

viewed as difficult, lacking external assistance, and invoking only occasional failure increase 

self-efficacy. Tasks that the athlete perceives as requiring external help, being easily 
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accomplished, consisting of repeated failure, or that show little sign of progress contribute to 

lowered self-efficacy. Vicarious experiences tend to have a greater impact on athletes with less 

experience than they do on experienced athletes. Verbal persuasion can have its greatest impact 

if it originates from those the athlete perceives as significant in his or her life (e.g., coaches, 

parents, and peers) and when self-improvement is valued over the outcome. Finally, an 

individual’s physiological state of autonomic arousal plays a role in his or her self-efficacy. 

Factors influencing an athlete’s physiological state could include his or her perceptions of fear, 

self-doubt, level of being psyched up, and fitness level. Each of these can affect a person’s (a) 

level of motivation, (b) the level of challenges the athlete willfully undertakes, (c) the effort he or 

she voluntarily expends, and (d) his or her perseverance in the face of difficulties (Bandura, 

1997). 

A number of studies provide support for the impact of self-efficacy on performance level 

(Feltz & Lirgg, 2001). While self-efficacy is not a strong predictor of performance where factors 

are outside one’s control (e.g., winning percentage, finishing place, baseball hitting contact 

percentage), it is a stronger predictor of performance quality when internal control is perceived 

as salient to the athlete’s performance (Feltz, 1992). Athletes in this study are hypothesized to 

reveal different loci of control (i.e., the elite will speak of greater internal control than will the 

sub-elites). Those in the elite group were anticipated to make statements that include higher self-

efficacy than those in the sub-elite group. Qualitative data from this study elaborated on the 

consistency of the participants’ self-efficacy statements. Furthermore, an athlete’s self-efficacy is 

directionally correlated with negative and positive affective states (George, 1994; Treasure, 

Monson, & Lox, 1996), which affects an athlete’s performance. This topic is addressed next. 

Affect and Self-Regulation 

Given a certain level of physical preparedness, an athlete’s chances of achieving an 

optimal performance depend on his or her being in an appropriate emotional state (Vallerand, 

1983). Scientific evidence supports the notion that an athlete’s anxiety level, as one emotional 

component, impacts his or her performance quality (Burton, 1988; Gould, Petlichkoff, Simons, 

& Vevera, 1987; Jones, Swain, & Cale, 1991). However, a high degree of inter-individual 

variability in the content and intensity of emotions associated with successful and non-successful 

performances is evident (Hanin, 1997, 2002). The current investigation extracted subjectively 
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perceived data regarding the affect-performance relationship and differences between elite and 

sub-elite swimmers in this domain. 

There is a growing body of literature supporting and confirming the affect-performance 

linkage in an individual athletic context. An athlete who is able to regulate his or her affect in a 

balanced and adaptable manner enhances the likelihood that he or she will consistently perform 

optimally. Empirical support for affect-performance differences between higher- and lower-level 

performers is found in numerous sport contexts (Hanin, 2000; Johnson, Tenenbaum, & Kamata, 

in review; Schneider, 1993; Starkes et al., 1996). Gould and Udry (1994) reviewed the literature 

on the affect-performance relationship, and concluded that affect is a multifaceted construct 

made up of both cognitive and physiological factors. Self-regulation strategies and tools (e.g., 

energizing techniques, biofeedback, relaxation response strategies, cognitive behavioral 

interventions, and mental preparation strategies) have shown promise as mediators of affect 

intensity, and therefore performance. Scientific evidence supports the notion of affect-

performance relations, although various factors are known to mediate them (Burton, 1988; 

Dennis, Bartsokas, Lewthwaite, & Palin, 1993; Gould et al., 1987; Gould, Petlichkoff, & 

Weinberg, 1984; Jones & Hanton, 1996; Jones et al., 1991; Krane & Williams, 1987). For 

example, skill-level, experience, gender, the time lapse until competition, the context of the 

competition, and self-expectations of competitors; all play a role in mediating the affect-

performance relationship. Affect is therefore a dynamic, alterable, and complex factor. The 

current investigation with swimmers could add to this body of evidence. 

The notion that higher-performing athletes are superior at efficiently processing 

information and narrowing their affective intensity has empirical support. Recently Ericsson 

(1998) conceptualized that a primary aspect of experts is their ability to perform consistently at a 

high level. The linkage between expertise and consistent performance was also supported by 

Helsen et al. (1998), Hodges and Starkes (1996), Schneider (1993), and Starkes et al. (1996). 

These studies illustrated that experts use cognitive strategies that are more effective, efficient, 

and consistent at selecting the most appropriate action for a given situation; consistent with 

Hanin’s (2000) IZOF conceptualization that unique emotion-related zones for every athlete 

depend upon how that athlete psychologically regulates him or herself in order to experience 

emotions that enable optimal performance. Therefore, an important advantage that experts may 

have over non-expert athletes is their use of self-regulatory mechanisms for managing their 
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affect, enabling them to make appropriate decisions and select appropriate responses in order to 

perform optimally. Novice athletes in contrast, fluctuate more frequently between “in” and “out” 

of their optimal zone, and face greater problems in using the appropriate coping strategies for 

emotional regulation and response selection. This is most likely to occur during situations of 

high arousal and physical demands. 

 The current study elicited comments from the swimmers regarding their self-efficacy in 

swimming at each developmental stage. Additionally, this study sought to bring out the cognitive 

and affective coping strategies of each swimmer. The elite athletes attributed competitive 

outcomes to internal, controllable, and unstable sources more frequently and consistently than 

did their sub-elite counterparts. Additionally, differences between the two groups’ self-regulation 

strategies also differed. Specifically, elite athletes had greater motivation to overcome 

challenges, willfully take on greater challenges, expend greater levels of effort and do so more 

consistently, and exhibit greater perseverance in the face of difficulty. How these, and the factors 

discussed earlier aid the prediction of expertise are presented next. 

Predicting Expertise in Sport 

 Research has failed to support prediction of expertise in sport at a young age (Morris, 

2000; Williams & Reilly, 2000). However, Hoare and Warr (2000) demonstrated that it may be 

possible to select potential elite female soccer players based on anthropometric (genetically 

influenced), physiological (genetic and environmental influenced), and skill (environmental, i.e., 

behavioral) attributes, and that selection procedures could be enhanced through the development 

of objective assessment tools that measure tactical and technical competence. Additionally, 

Reilly, Williams, Nevill, and Franks (2000) studied adolescent soccer players and found that elite 

players were more agile, quicker, ego oriented, leaner, tolerant of fatigue, efficient ball dribblers, 

and had greater anticipation skills and aerobic power. The current study attempted to tease out 

many of these factors by comparing interview data from elite and sub-elite swimmers. The 

developmental histories, behavioral tendencies, and attributional styles of differing levels of 

athletes was documented and analyzed in order to identify differences between those who 

achieved the highest performance levels in swimming and others who did not while experiencing 

similar environmental stimuli (e.g., having the same coach). 

Teachers interviewed by Thomas and Thomas (1999) expressed their opinion that in 

order to facilitate the development of expertise in sport, coaches should teach children procedural 
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knowledge, design practice for quality over quantity, relate effort and hard work to success, 

provide clear goals, and objectively mark improvement. Coaches should avoid: (a) assuming that 

early maturing children will be better than average or later maturing children; (b) placing too 

great a value on the contribution of physical size to performance; and (c) attributing success to 

luck, talent, or genetics. The current study provided support for the Thomas and Thomas (1999) 

study’s conclusions. This study’s participants provided developmental insight in an effort to 

evaluate and document these factors and others. Additionally, Thomas and Thomas noted that 

the teachers in their study felt that an emphasis on the preceding three factors actually 

contributed to sport attrition, as younger and/or less mature children may drop out. An interesting 

finding in the Thomas and Thomas study was that the teachers interviewed had no idea of the 

factors that the expertise research claimed to be important and relevant, yet they were able to 

identify these factors more effectively than coaches of experts.  

Baker (2003) also suggested that early specialization in youth sport may exacerbate the 

aforementioned problems, and hence contribute to sport attrition. He recommended diversifying 

youth athletic experiences as a means to circumvent these potential pitfalls. Additionally, 

Williams and Reilly (2000) uncovered correlates of soccer playing success, and found that there 

appear to be no unique characteristics that can be isolated with confidence. However, they stated 

that the influence of systematic training and developmental programs should not be 

underestimated, and that the sport and exercise sciences have an important role in the processes 

of identifying, monitoring, and nurturing talented soccer players towards realizing their potential. 

In the current study the activities each swimmer engaged in are presented and elaborated on. 

 There are others who espouse that an assessment of an athlete’s potential can be 

evaluated via his or her: (a) existing physical skills and tactical knowledge, (b) cognitive and 

perceptual skills (i.e., information processing capacity, domain awareness level, analytical and 

problem solving abilities, and ability to focus effectively), (c) intrapersonal characteristics (i.e., 

drive, self-confidence, competitiveness), (d) interpersonal skills, and (e) emotional stability 

(Nideffer, Sagal, Lowry, & Bond, 2001). In a study of elite and sub-elite athletes, Nideffer et al. 

illustrated that athletes with world championship potential are not just more physically talented 

than others, but they are more focused, less impulsive, and less easily distracted. Early 

specialization in one, or a limited number of sports, may negatively impact the development of 

athletic expertise. Too much too early, or too intensely may be antithetical with respect to 
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optimal athletic development. It appears that diversification at an early age may increase the 

effectiveness of expertise development programs (Baker, 2003). 

Conclusions and Hypotheses 

 The roles of nature and nurture in meeting and failing to achieve expertise in sport are 

clearly multifaceted, multidimensional, and multidisciplinary. An athlete’s environment (e.g., 

family, peers, and training), as well as an individual’s cognitions, perceptions, self-efficacy, and 

affect can all impact his or her achievement level in sport. Not only is it possible that each of 

these factors plays a salient role in achieving athletic expertise, but interactions among these 

factors likely, perhaps even probably, operate in a systemic fashion allowing one to reach athletic 

expertise. Knowledge of an athlete’s personal and family history, ways that he or she perceives 

and constructs the world, and understanding his or her current states, may enhance an 

understanding of why a particular level of expertise was or is attained.  

The literature to date supports the noticeable impact of one’s family and upbringing, his 

or her historic and current practice regimens, and the individual’s genetic makeup, cognitions, 

perceptions, self-efficacy, and affect on athletic performance level. The current study explores 

systemic differences in the developmental patterns of sport experts, as opposed to using a 

reductionistic methodology. This dissertation’s research plan is potentially very useful, albeit 

challenging. It extends current research paths and explores the lives of experts by including 

qualitative/quantitative methods such as comparisons between elite athletes and closely related 

sub-elites (e.g., those who experience similar familial domains and coaches). Such research will 

likely improve our understanding of the factors involved in the development of athletic expertise. 

This is the primary objective of this study. 

 The following hypotheses were developed from the existing literature and this 

dissertation’s antecedent pilot study. These hypotheses are the bases and guide for achieving this 

dissertation’s objective: 

1. Individuals who participate in this study will have experienced similar patterns of athletic 

and life development, however, those in the elite group will: 

a. Cognitively and affectively monitor internal states more closely, 

b. Plan training and racing strategies more meticulously, 

c. Exhibit higher levels of concentration, and 
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d. Utilize cognitive, perceptual, affective, coping, and self-efficacy strategies more 

effectively, 

than those in the sub-elite group, 

2. All of the swimmers in this study have been exposed to environmental factors that 

provided them with an opportunity to achieve elite performance (as each training site will 

include at least one athlete who has achieved performances at the highest level in the 

sport), yet some have not achieved this level because they: 

a. Did not apply themselves with an appropriate level of effort during practice 

and/or competition, and they 

b. Did not interpret their learning opportunities, or interpersonal experiences (e.g., 

family, peers, and coaches) as facilitating elite achievement; and 

3. Attributions and coping strategies will differ between the two groups of swimmers in this 

study during all developmental stages, i.e., 

a. Elite swimmers will more frequently attribute their performance to internal, 

controllable and unstable factors, and 

b. Elite swimmers will exhibit greater motivation to overcome challenging 

situations, willfully accept greater challenges more frequently and consistently, 

expend greater levels of effort more often and consistently, and exhibit greater 

perseverance when facing difficult situations, 

4. The elite swimmers will perceive themselves to be in possession of the necessary 

predisposing physical and psychological features (i.e., talent) that permit a superior 

interaction of their: 

a. cognitive, behavioral, and affective strategies, 

b. attributional and coping strategies, and 

c. environmental factors 

in such a manner as to allow elite performance.  
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CHAPTER 3 

METHOD 

 

 

To reliably explore the mechanisms underlying the developmental differences between 

elite swimmers and their sub-elite counterparts that lead to differing performance levels, this 

study relied on naturally observable performances and the subjectively expressed processes 

experienced by 19 swimmers. One of the factors influencing the number of participants used in 

this study is the concept of thematic saturation. Once additional participants began to, and 

continually repeated the themes shared by previous participants, then saturation was met and 

further participants were not solicited. Additionally, some of these participants achieved the 

highest level in their sport while others did not. Data from each of the 19 swimmers was 

analyzed with standard quantitative and qualitative methodology in order to identify any 

mediating developmental processes that accounted for an expert’s performance advantage over a 

sub-elite athlete. Finally, the processes experienced by these swimmers were assessed to evaluate 

how different types of experiences and/or innate abilities could explain the realization of elite 

performance via these mediating processes. Therefore, this study utilized an inductive approach 

while also working from the framework provided by Bloom (1985), Ericsson et al. (1993), Côté 

(1999), and others. 

In order to best meet the purposes of this study, it was necessary to select an athletic 

domain that best limits bias and subjective factors. Swimmers were chosen for this study because 

there are clear and objective criteria (i.e., time as an objective measure of performance as 

opposed to human judgment) that ensure individuals selected for this study had or had not 

reached the highest level of performance. Additionally, factors such as workload amount and 

time spent in practice are easily quantified and compared. Athletic domains involving team 

sports were avoided because they do not permit objective assessments of an individual’s level of 

proficiency, since in some cases support from team members might, in part, account for the 

success of particular individuals on that team.  

 36 



 

Participants 

To examine the cause and effect relationship between environmental factors and 

performance level posited by previous research on expertise (Cote, 1999; Ericsson, 1998, 2001; 

Ericsson et al., 1993; Ericsson & Lehman, 1996), this study relied on interviews from 

competitive swimmers, their parents, and coaches.  

Swimmers ranged from multiple world record holders and Olympic gold medallists to 

national meet qualifiers, and in one case a swimmer at an NCAA Division I university who had 

not qualified for an NCAA or club national championship. These swimmers were culled from 

programs that permitted multiple athletes to participate in this study in order to control for one 

potentially mediating environmental variable, i.e., coaching. This dissertation interviewed 

swimmers from programs in each of the following states: Florida (two programs), Michigan, 

Virginia, Texas, and Georgia. In order to reduce the effects of variables such as differences in 

training environment, coaches, and available training time, it was desirable to select multiple 

swimmers from the same team. By comparing swimmers of different achievement levels who 

worked under the tutelage of the same coach, the validity of the current dissertation was 

improved. The record of the coach of these athletes was recorded to support the coaches’ high 

level of achievement as well. 

These athletes’ coaches and one of their parents also agreed to participate in this study. 

This was done in order to validate the retrospective data provided by each swimmer. All 41 

participants provided informed consent prior to being interviewed. 

Athletes who legitimately attempted to be the best swimmers in the world received 

preference as participants. Additionally, swimmers were selected who met the criteria of 

deliberate practice during their careers. To reach the highest performance level it was preferable 

that each swimmer had committed himself or herself to highly relevant and effortful workouts 

over an extended period of time with a high level of concentration.  

Each swimmer’s achievements were elicited in order to support his or her being 

identified as elite or sub-elite for the purposes of the current study. For the purposes of this 

dissertation elite swimmers were defined as those who had achieved at least one gold medal at an 

Olympic Games or World Championships, were ranked in the top 5 in the world during a 

calendar year, or, in one case, was the top ranked 13 year old in the world in her primary event. 

Sub-elite swimmers were defined as those who had not achieved these criteria yet who had 
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qualified for at least one U.S. National Championship or, in the case of the youths involved in 

this study, had achieved a top 5 national ranking in the U.S.A. for her age-group. One exception 

was made as an individual was included who had never qualified for a national championship yet 

he was identified as one of the better swimmers on his NCAA Division I university swimming 

team. Differences and similarities between participants at various swimming achievement 

milestones are presented in this dissertation’s results. Additionally, this dissertation’s results 

section presents each swimmer’s non-swimming athletic, artistic, and recreational participation.  

The final participant involved with this study was the author. This individual was a 

competitive swimmer from the age of 10 until he graduated from college at the age of 21. He 

competed for an NCAA Division I university and earned four varsity letters during that time. 

One of his motivators for doing this research lies in his experiences as a swimmer. For the last 

eight years of his career in organized swimming he applied himself with the diligence described 

in Ericsson’s (1993) theory of deliberate practice with the goal of becoming one of the best 

swimmers in the world. As a 14 year old he was ranked in the top-10 in the nation for his age. 

However, after spending approximately 850 hours a year in physical work toward this goal he 

never finished in the top-16 at a national competition. He also observed and worked out with 

others who worked as hard and as frequently as he did. Some of these individuals achieved elite 

performances while others did not. This observation, coupled with his own experience, have 

provided tremendous motivation to improve our understanding of the factors involved in the 

development of elite athletic performance. 

Competitive Swimming 

Competitive swimming at the highest level involves a large time commitment on the part 

of the athlete and on the part of the athlete’s parents when the athlete is young. When young, 

usually the swimmer must be driven to (a) workouts, which can number from 6-11 each week for 

1.5 – 3 hours per practice, and (b) competitions, which can last for three or more full days. Once 

the swimmer can drive him or herself, the parents are no longer required to perform this task, yet 

some continue to do so. 

Swimming competitions occur during most times of the year while athletes are in 

different phases of training. These phases take place in an overall training plan referred to as 

“periodization.” Not all competitions are attempted with the same seriousness, i.e., obtaining 

personal best times at every meet is not a goal of elite swimmers because some competitions take 
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place during periods of heavy training. Other competitions occur during a reduced training load, 

and have a more purposeful goal of attempting an elite performance, yet the expectation of 

optimal performances are not the primary goal. Competitions with the sole intent of maximizing 

one’s performance level occur at most three or four times per year at the elite level. For these 

competitions, swimmers are optimally rested and “shave-down,” which is a process of shaving 

any body hair that would be directly exposed to the water. It is during competitions under these 

conditions that most world records are set. 

At the elite level, swimming workouts vary tremendously from athlete to athlete, usually 

depending on the athlete’s primary event. Sprinters perform fewer meters per week (i.e., volume) 

in workouts than do distance swimmers, yet they perform these quantifiable amounts at higher 

intensity. Sprinters may also spend more time working out with weights or other types of 

resistance equipment than distance athletes. During the heaviest training loads, distance 

swimmers can record as much as 20 km per day and sprinters may do as much as 14 km. 

However, most elite level swimmers do less than this. 

Instrumentation 

Informed consent (Appendix). This form details what was asked of the participants, the 

right of the participants to withdraw from the study at any time, and the assurance of anonymity 

of the participant’s data. This form was approved by the Human Subjects Committee at the 

author’s university, and it was used to obtain written permission from the participants for their 

participation in this study. 

Demographic details (Appendix). This form was filled out by each swimmer and it 

consists of the following details: name, date of birth, age, height and weight, parents’ height and 

weight, swimming achievements, rankings (if any and the age of achievement).  

Interviews (Appendix). Athlete interviews elicited a retrospective picture of the process 

of talent development these swimmers experienced. Parents’ and the coach’s views, comments, 

thoughts, perspectives, and recollections of aspects of the home, workout, and competitive 

history and environments were used to triangulate and confirm information obtained during 

interviews with the athletes in order to increase the validity of this study (Patton, 2002). Each 

swimmer, one parent of each swimmer, and the swimmers’ coach were asked the same questions 

found in the interview procedure (see the Appendix). The goal of this study’s data collection was 

to elicit an accurate picture of the swimmer’s developmental process in his or her sport. It is 
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possible for a swimmer to recall an event in a manner that would lead to an inaccurate 

interpretation of his or her developmental experience. Incongruences among the athlete, his or 

her parent, and his or her coach provided valuable insight into what likely occurred in this 

swimmer’s development, regarding this factor, and possibly additional insight into how he or she 

constructs his or her view of the world. 

This interview protocol allowed the study to compare and contrast the developmental, 

environmental, inherited, physical, and psychological factors of individuals who succeeded at 

reaching elite athlete status with others who did not, while controlling for as many other 

variables as possible (e.g., practice, quality of life, coaching).  

The interviews were conducted by the author. This individual was trained in qualitative 

research methods including reading several qualitative research interviewing technique books 

and articles, conducting and audio-taping previous research projects, and successfully 

completing a qualitative research design course during his graduate studies. Additionally, the 

author received didactic and clinical training in the area of subjective appraisal methods, thus 

further strengthening his capabilities in conducting valid qualitative research. It is also noted that 

as is the case in qualitative research, the interviewer becomes part of the study and this will be 

considered during data analysis. 

Validity of retrospective recall information. The hours of practice that each swimmer 

self-reported was triangulated with reports from his or her coach and one of his or her parents. 

Each participant was interviewed individually, some in person and others via telephone. The 

swimmers’ reports were compared with the coach’s regarding the swimming workout regimen. 

Additionally, parents provided information in this domain but were not considered to be as aware 

of the actual time commitment in the water, particularly once the swimmer began to drive 

himself or herself to workouts. Parents were a valuable source of validation regarding the 

swimmers’ early experiences and their non-swimming activities. 

Procedure 

Swimmers, including their coach and a parent of each, were required to read the 

participant information sheet and sign the consent form, or verbally agree to consent via 

telephone, before becoming part of the study. All participants received verbal instructions 

regarding the interview process prior to beginning the interview. During interviews, the 

participants were asked a number of open-ended questions designed to elicit a clear picture of the 

 40 



 

sport developmental history of the swimmer. An interview guide (see the Appendix) suggested 

by Patton (2002) was used in order to ensure that the same lines of inquiry were pursued with 

each person interviewed. This interview guide was adapted from Côté’s (1999) study on the 

influence of the family in the development of expertise in sport. Additionally, questions derived 

from Bloom’s (1985) study that investigated the development of talent in high performing young 

people, specifically swimmers and tennis players, were added. The ability of such an interview 

process to elicit verifiable information regarding an athlete’s development and the factors that 

might influence his or her achievement level is strong and has support in the literature (Cote, 

Ericsson, & Law, 2005). The interview guide was designed to explore how the athletes 

developed in relation to three types of constraints to talent development, i.e., resources, effort, 

and motivation (Ericsson et al., 1993). Main questions were asked concerning three areas of each 

swimmer’s life: (a) early activities, (b) development, maturation, and performance in swimming, 

and (c) development of relevant practice activities in swimming. 

Interviews began with questions about the early activities of each swimmer. Questions in 

this first section sought to unveil the sport, musical, or artistic activities each swimmer 

participated in when he or she was younger. These questions asked the swimmer to list any 

activity he or she took part in as a child. If he or she participated in rule-driven games, then 

information was requested to discern the age of onset and the length of involvement. Additional 

information was also requested regarding any other routines in which he or she engaged for large 

amounts of time (e.g., watching television). 

The second area of questions dealt with the swimmers’ development, maturation, and 

performance milestones. Main questions in this section dealt with issues such as each swimmer 

clarifying when he or she (a) became involved in the sport, (b) achieved state, national, and 

international level performances, (c) decided he or she wanted to be an elite swimmer, and (d) 

began non-swimming activities designed to improve his or her sport performance. Additionally, 

each swimmer was asked to provide information about the age of his or her training and 

competitive peers, height and weight, subjectively perceived quality of work and resources 

available to him or her, experience with injuries, and the quantity of work he or she engaged in. 

The third and final segment of the interview protocol dealt with each swimmer’s 

development of relevant practice activities in the sport of swimming. In this section swimmers 

were asked about the details of their training, i.e., the number of hours spent swimming each 
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week at every year of their participation in swimming, who was their coach at each age, how 

much physical and mental effort was required at each age, how much time was spent on 

enjoyable activities at each age, and what types of indirect swimming activities was he or she 

involved with at each age (e.g., weight lifting or running). 

During all three sections of the interview open-ended questions were asked in an attempt 

to ascertain a clearer picture of the swimmers’ effort, environmental, coping, and talent factors. 

Data from these interviews included what each participant states and how he or she says it. 

The interview guide used in this study also permitted the interviewer to optimally use the 

limited time available for an interview by keeping the interactions focused, while allowing 

individual perspectives and experiences to emerge. Interviews were audio taped and a full 

verbatim transcript of each interview was prepared to aide an accurate qualitative analysis. These 

transcribed interviews were forwarded to the respective participant for his or her review and 

approval regarding accuracy of content. 

The depth and authenticity of the participants’ responses were assured via the interview 

techniques used. Three types of qualitative questions were used in order to assure depth of 

participant responses: main questions, probe questions, and follow-up questions (Rubin & Rubin, 

1995).  

Main questions initiated and guided the interview process. These are specific questions 

asked of each interviewee and are found in the Appendix. Main questions were organized into 

the three sections found in the interview protocol: (a) early activities, (b) developmental chart for 

maturation and performance in swimming, and (c) development of relevant practice activities in 

the main sport.  

Probe questions deepen the researcher’s understanding of the emerging issues found in 

responses to the main questions. Additionally, they enhance the richness of the participants’ 

responses. The following is an example of a probe question that was asked of Coach 1: “When 

[E1] came back from her shoulder surgeries you stated she initially had a hard time getting back 

into competition with great confidence. Please describe an example illustrating that (i.e., please 

describe what you did or said, and how she responded).” This question is not part of the 

interview procedures, however, it was asked in an effort to elicit additional depth to both the 

coach’s manner of dealing with his swimmers, and how swimmer E1 responded to both the 

coach and a challenging event in her swimming career. Probing questions were proffered 
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throughout each participant’s interview based on the flow and content of the conversation at that 

specific moment. 

Follow-up questions aided the hunt for topics uncovered during the interviews. Each 

person was asked one or more follow-up questions. Follow-up questions could include instances 

when a comment during the interview was revisited at, or near the end of the interview in order 

to elicit the interviewee’s impression regarding a particular topic. These responses can be 

valuable sources of information regarding swimmers’ thought processes, affective responses, and 

behavioral patterns involved in areas of their lives that may have impacted their expertise 

development. In summary, probes clarified responses, while follow-up questions investigated 

new issues that arose during the interview process (Rubin & Rubin, 1995). 

In order to be as precise as possible about the swimmers’ actual experiences, leading 

questions were avoided. Additionally, open-ended questions were used to aide participants’ 

recollection of past experiences in order to avoid relying on participants’ memories of a specific 

event (Seidman, 1991). The interviewer played the role of facilitator during the interview 

process. He actively listened and worked to move the conversation forward by building on 

responses from the participants. During the interview process the interviewer strove to clearly 

comprehend the concepts elicited by the participants. The interviewer used encouraging body 

language, visual attentiveness, empathic vocal qualities, and verbal tracking in order to build a 

positive relationship with each participant so that the participant understood that the information 

he or she was providing had value. However, the interviewer remained as impartial as possible 

regarding the interview’s content. Additionally, the interviewer made every effort to be genuine 

with his felt positive regard toward the participants’ willingness to share their insight and 

experiences. Through this relationship building with the participants, the interviewer attempted 

to create a positive context within which the participants felt comfortable and motivated to 

communicate their experiences. Validation and credibility checks were an on-going process that 

consisted of continually questioning the interpretation of each participant during the interview 

(Kvale, 1989). Each interview lasted from 45 to 90 minutes. 

Data Analysis 

 The interview data was systematically analyzed for content and meaning. This was 

accomplished by categorizing, comparing, and breaking down the data. This inductive process 

was used in order to extract themes, patterns, and categories from the data. Any decision 
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regarding a theme, pattern, or category was supported with direct quotes from the participants. In 

this way information emerged from the interview data rather than being determined a priori 

(Patton, 2002). 

 In addition to this dissertation’s principle investigator, an independent reviewer read the 

interviews and derived a thematic hierarchy independently of this dissertation’s author. The two 

autonomously created hierarchies were compared and contrasted in order to minimize bias in the 

process of data analysis. Additionally, a third individual reviewed the results of this collaboration 

in order to further improve this study’s validity by reducing bias in the reported results. 

Differences among these raters were thoroughly discussed until a consensus was reached in order 

to achieve a high degree of inter-rater reliability. 

Purpose. The purpose of the data analysis is to build an organized system of categories 

that surface from the interview data that represent each participant’s subjective reality (Strauss & 

Corbin, 1990; Tesch, 1990). Data was analyzed from individuals who achieved, and others who 

did not, elite performance. Subsequently, via the interview, the study analyzed the developmental 

processes that are important and play a role in enabling the athlete to reach a particular 

performance level and any differences that emerged between the elite and sub-elite groups of 

swimmers. 

This is a study of the process of expert athlete development. Additionally, this study 

followed a methodology similar to that used by Bloom (1985) in his study of elite swimmers and 

tennis players. Following the verbatim transcription of the interviews, the text was examined and 

divided into consequential elements. Thereafter, these elements were compared for consistencies 

and grouped into distinct categories (Cote & Salmela, 1994; Cote, Salmela, Baria, & Russell, 

1993; Tesch, 1990). This approach to qualitative analysis can be referred to as the constant 

comparative method (Strauss & Corbin, 1990) or thematic analysis (Boyatzis, 1998). In the 

constant comparative method data is constantly compared and contrasted until saturation is 

reached. Saturation is met when no additional categories emerge, and no new concepts can be 

developed from the data. In thematic analysis, qualitative information is broken down into 

manageable units of analysis labeled as “code.” The code is then organized into patterns or 

categories describing the phenomenon being studied. 
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 The current study’s design and methodology elicited data that explored the previously 

mentioned hypotheses. Generally accepted qualitative and quantitative methods were both used 

in the current study in order to accomplish the inductive goals of this dissertation. 
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CHAPTER 4 

RESULTS 

 

 

 Interviews were conducted with 19 athletes, 6 coaches, and 17 parents. Data collected 

from these 41 individuals (in one case the swimmer’s coach is also her father) are presented in 

the following sections. Table 1 provides information regarding the swimmers’ coding for this 

study. This coding method was used to discriminate between swimmers who achieved elite 

performance and those who did not.  

 

Table 1 

The geographic location, and the elite and sub-elite status of each swimmer. 

 

Program Elite swimmer # Sub-elite swimmer # 

Florida I E1 S1 

Florida II E2 S2a, S2b, S2c 

Georgia E3a, E3b S3 

Michigan E4 S4a, S4b 

Texas E5 S5 

Virginia E6a, E6b S6a, S6b, S6c 

 

The training programs referred to here only describe the geographic location of that 

particular program and should not be interpreted in any other manner.  A swimmer was classified 

as elite if he or she had (a) set a world record, (b) earned an Olympic gold medal, or (c) achieved 

a top-5 world ranking overall for any year during the course of his or her career. Additionally, 

swimmer E2 was classified as elite even though she did not meet these three criteria because she 

currently has a #1 international ranking for her age (i.e., 13 years old). The first letter in these 

swimmers’ code is an “E.”  
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Sub-elite athletes were defined as those who (a) qualified for a U.S. national competition 

but did not reach the championship final, or (b) were ranked in the top-16 in the U.S.A. as an 

age-group athlete while never achieving a top-5 international age-group ranking. These 

swimmers are denoted with a capital “S.”  

Each swimmer was also assigned a number between 1 and 6, inclusive, which 

corresponds to his or her program’s training site. Training sites with more than one swimmer in 

this study included a small letter “a,” “b,” or “c,” in order to differentiate among multiple elite or 

sub-elite athletes from a single site. As alluded to earlier, swimmer S2c’s coach is also her father. 

Additionally, swimmers E4, S4a, and S4b are brothers, and swimmers E5 and E6b are current 

world record holders. 

This coding is used throughout the remainder of this paper when referencing specific 

swimmers. Quantitative data on these athletes is presented first and is followed by a presentation 

of the qualitative data. 

Quantitative Data Results 

The quantitative data from this study includes (a) select achievements of the swimmers, 

(b) the achievement milestones of each swimmer, (c) the activities each swimmer was involved 

in during his or her development, and (d) the amount of time each swimmer spent in deliberate 

practice prior to his or her first or highest achievement. The following tables begin this 

dissertation’s illustration of the swimmers’ quantitative information.  

Table 2 

Achievements of the elite swimmers in this study. 

Swimmer # Accomplishments 

 

E1 

 

3 Olympic gold medals (1996, 2000); 3
rd

 all-time performer in 2 events 

E2 #1 ranked 13 year old in the world in an event in 2004 

E3a 1 Olympic gold medal (2000); USA National Team member for 2 years 

E3b #4 in the world in 2 events in 2003; Current American record holder 

E4 1 Olympic gold medal (2004); Current American record holder 

E5 1 Olympic gold medal (2004); Current world record holder in 3 events 

E6a #1 in the world in late 1990s; USA National Team member for 7 years 

E6b 1 Olympic gold medal (2000); Current world record holder in 2 events 
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Table 2 itemizes the achievements of this study’s elite swimmers. As Table 2 clearly 

indicates, each of these 8 individuals has achieved at least one performance indicative of the 

highest achievement level for the sport of swimming. Additionally, with the exception of 

swimmer E2, every person on this list performed at the most elite level in the sport of swimming 

for multiple years. 

 Table 3 illustrates the highest achievement level of those in the sub-elite group. 

 

Table 3 

Achievements of the sub-elite athletes in this study. 

 

Swimmer # 

 

Accomplishments 

 

S1 

 

USA Olympic Trials qualifier; NCAA Division I Championships qualifier 

S2a Top 10 in the USA for her age when 10 years old 

S2b Top 10 in the USA for her current age-group, i.e., 12 years of age 

S2c USA Junior National champion; NCAA Division I scholarship athlete 

S3 NCAA Division I athlete 

S4a Olympic Trials qualifier; NCAA Division I Championships qualifier 

S4b USA National Championship rookie of the meet; NCAA Division I 

Championships qualifier 

 

S5 NCAA Division I athlete 

S6a NCAA Championships qualifier 

S6b NCAA Championships qualifier 

S6c NCAA Championships qualifier; 4
th

 at British National Championships 

 

 

Table 3 reflects the range of accomplishments for those classified as sub-elite swimmers for the 

purposes of this dissertation. The most noteworthy accomplishments of these 11 swimmers are 

presented here. These examples are indicative of the highly successful nature of their 

accomplishments, however, none of these 11 individuals’ accomplishments compares in prestige 

to those classified in the elite group. 
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Swimming achievement milestones for every participant, elite and sub-elite, are shown in 

Table 4. Each individual had a unique age at which he or she (a) became involved in the sport, 

(b) achieved state, national, and international level performances, (c) decided he or she wanted to 

be an elite swimmer, and (d) began non-swimming activities designed to improve his or her 

swimming performance.  

Table 4 

Swimming achievement milestones for each swimmer.. 

 Age at which the swimmer: 

Swimmer 

# (and 

gender) 

Began swimming 

(age in years) 

Achieved state, 

national, 

international 

performance 

 

Decided to be an 

elite swimmer 

 

Non-swimming 

activities to improve 

swimming 

 

E1 (f) 5 7, 12, 14 12 17 

E2 (f) 7 12, 13, N/A Has not yet 

(currently 14 

years of age) 

12 

E3a (f) 8 12, 15, 17 17 15 

E3b (f) 6 12, 13, 17 12 16 

E4 (m) 7 15, 16, 20 16 13 

E5 (m) 8 15, 20, 23 19 14 

E6a (m) 15 18, 19, 22 18 14 

E6b (m) 16 16, 18, 19 15 15 

S1 (f) 11 11, 15, N/A Did not 15 

S2a (f) 5 15, N/A, N/A Has not yet 

(currently 16) 

15 

S2b (f) 7 12, N/A, N/A Has not yet 

(currently 13) 

N/A 

S2c (f) 4 13, 16, N/A Did not N/A 

S3 (m) 12 N/A, N/A, N/A Did not 14 

S4a (m) 6 14, 16, N/A 16 13 

S4b (m) 9 16, 18, N/A 19 13 

S5 (m) 7 16, 20, N/A Did not 14 

S6a (m) 7 14, 17, N/A 17 14 

6b (m) 7 15, 17, N/A 17 15 

S6c (f) 8 15, 17, N/A 17 18 
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Each swimmer had a very unique developmental pattern relative to others in this study. 

The youngest of these individuals began swimming at 5 years of age while the oldest age was 16 

years old. Both of these swimmers, i.e., E1 and E6b respectively, eventually won Olympic gold 

medals. Additionally, a wide range of ages were found for these swimmers’ local, national, and 

international achievement levels. Furthermore, the age at which each athlete made the decision to 

become an elite swimmer varied greatly, i.e., 12 to 19 to never. The 19 swimmers in this study 

also exhibited a wide range of ages at which they commenced non-swimming activities for the 

purpose of improving their performances, if at all (i.e., swimmers S2b and S2c reported never 

performing specific non-swimming activities for the purpose of swimming faster).  

As this data illuminates, neither (a) the age at which an individual initially engages in the 

sport of swimming, (b) the age at which he or she decides to be an elite swimmer, nor (c) the age 

when the swimmer begins non-swimming activities with the purpose of improving his or her 

swimming performance, appear to differentiate between those who achieve elite swimming 

performance and those who do not. However, there does appear to be a difference in the 

cognitions, affect, and behaviors engaged in by the members of each group. Seven of the 8 

swimmers in the elite group explicitly expressed a point in time when they decided to be an elite 

swimmer. Only 5 of the 11 sub-elite swimmers made such concrete statements. Although 

possibly correlational, the ability to articulate an awareness of one’s purposeful intention of 

becoming an elite swimmer may impact one’s eventual athletic performance level. 

Table 5 provides a list of (a) the non-swimming activities each athlete engaged in to 

enhance his or her swimming performance, and (b) non-swimming activities each athlete 

participated which were unrelated to the swimmer’s performance. 

The data illustrates the diversity among this study’s 19 swimmers’ non-swimming 

activities. Their broad and diverse experiences are of special note. Only one swimmer, S2c, 

lacked non-swimming sport experience. Every other athlete was involved in at least one other 

activity, and most of these swimmers were involved in multiple sports and activities.   
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Table 5 

Non-swimming activities each swimmer engaged in. 

 

Swimmer # Swimming related activities Non-swimming related activities 

E1 Physical therapy, weights, spinning Triathlon, synchronized swimming 

E2 Physical therapy Soccer, basketball, golf, computer chatting 

w/ friends 

E3a Physical therapy, weights, dryland
(1)

 

work, spinning, running 

Dance, basketball, soccer, skiing, 

gymnastics 

E3b Weights, running Softball, soccer, gymnastics, cooking, 

violin 

E4 Weights, dryland
(1)

 work, stretch 

cords 

Tennis, soccer, piano 

E5 Weights, structured flexibility work Soccer, basketball 

E6a Dryland
(1)

 work, stretch cords Soccer, waterpolo, baseball, football, drums 

E6b Dryland
(1)

 work, stretch cords Golf, soccer, basketball, baseball 

S1 Weights Soccer, softball, diving, cheerleading, piano 

S2a Running Clarinet 

S2b None Running, soccer, cello 

S2c None None 

S3 Weights Baseball, piano 

S4a Weights, dryland
(1)

 work, physical 

therapy, stretch cords 

Baseball, soccer, tennis, piano 

S4b Weights, dryland
(1)

 work, physical 

therapy, stretch cords 

Soccer, tennis, piano 

S5 Dryland
(1)

 work, weights Basketball, baseball, piano 

S6a Dryland
(1)

 work, weights Soccer, basketball 

S6b Dryland
(1)

 work, weights Baseball, soccer, motocross bicycle, 

trumpet 

S6c Dryland
(1)

 work, weights Netball, field hockey, ballet 

 

(1)
 Dryland work includes abdominal work (situps, crunches…), core body exercises, yoga, pilates, and 

medicine balls.  
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The swimmers who participated in this dissertation reported differing levels of 

involvement in non-swimming sports. Additionally, this diversity in involvement did not appear 

to result in dissimilar swimming achievement levels. Almost all 19 swimmers were involved in a 

number of sports while growing up. The only exception to this was swimmer S2c, who did not 

participate in any other sports. In addition to this sub-elite swimmer, there were also members of 

the elite group who had limited exposure to non-swimming activities, e.g., E1 was involved in 

two non-swimming activities that both involved the water. At the other end of the spectrum of 

non-swimming sport involvement was S6b who was highly involved in a number of activities 

that were engaged in for reasons other than enhancing his swimming performance. Swimmer 

E6b provides an additional example of this: he participated in copious hours of baseball, 

basketball, soccer, and golf before commencing his swimming career.  

This study was able to provide examples of elite and sub-elite swimmers who did not 

frequently engage in non-swimming sports when young. Additionally, elite and sub-elite 

swimmers who engaged in multiple non-swimming sports while developing were also 

illuminated. It may be that engaging in multiple activities facilitates one’s potential, however, 

this does not appear to be a necessary factor with the swimmers in this study. Swimmers who 

participated in non-swimming sports on a limited basis developed into both elite and sub-elite 

swimmers, and swimmers who engaged in abundant amounts of time in non-swimming sports 

developed into both elite and sub-elite swimmers. There may be other factors that interact with 

non-swimming sport involvement that facilitate or inhibit the achievement of elite swimming 

performance as all of the swimmers in this study are very accomplished athletes. The data in 

Table 5 support the hypothesis that a high level of performance in any athletic domain may be 

enhanced by engaging in multiple sports during one’s development. However, it is apparent that 

this is not always the case. 

 The swimmers also provided information regarding the amount of time they spent 

training each year during their careers. This information was then compared with each 

swimmer’s achievement milestones. The hours each elite swimmer engaged in deliberate 

practice up to the time he or she accomplished his or her first international achievement of note, 

is presented in Table 6. 
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Table 6 

Elite swimmers’ age and cumulative hours of deliberate practice in competitive swimming and 

all activities before his or her first international achievement. 

 

 

  Hours of Deliberate Practice 

Swimmer # Age Swim Focus All Activities

 

E1 (f) 

 

16 

 

7,488 

 

8,640 

E3a (f) 18 5,022 6,754 

E3b (f) 18 8,032 8,656 

E4 (m) 21 10,099 11,319 

E5 (m) 22 10,019 10,295 

E6a (m) 22 6,289 7,587 

E6b (m) 19 2,956 9,036 

 

 

This data illuminate the broad range of hours the elite swimmers engaged in prior to 

achieving an elite swimming performance. They accumulated between 2,956 and 10,099 hours 

of swimming, and from 6,754 to 11,319 hours for all activities. The average age of these 7 

individuals was 19 years and their accumulated hours of deliberate swimming practice prior to 

their first international achievement of note was 6,237 hours, and 9,632 hours deliberately 

practicing all activities. The 11 sub-elite swimmers at age 19 had a group mean of 7,129 hours of 

swimming and 8,898 hours in all activities. See Table 7 for similar data on this study’s sub-elite 

swimmers. 

The mean hours that the sub-elite swimmers spent engaged in swimming specific 

activities prior to their highest achievement level was 7,819 and 9,196 hours of deliberate 

practice in all activities. The average age of the sub-elites’ high level accomplishment was 20 

years. 
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Table 7 

Sub-elite swimmers’ age and cumulative hours of deliberate practice in competitive swimming, 

and all activities, before his or her highest achievement. 

 

 

  Hours of Deliberate Practice 

Swimmer # Age Swim Focus All Activities

S1 (f) 16 3,600 7,200 

S2c (f) 18 7,866 7,866 

S3 (f) 22 5,928 7,840 

S4a (m) 19 8,622 10,434 

S4b (m) 20 8,253 9,473 

S5 (m) 22 9,978 10,624 

S6a (m) 22 9,984 10,993 

S6b (m) 22 6,155 6,843 

S6c (f) 22 9,987 11,491 

 

 

A comparison between the means of the two groups’ ages in Tables 6 and 7 revealed little 

difference, i.e., 19 and 20 years of age for the elites and sub-elites, respectively. However, the 

mean difference between the groups’ time spent deliberately practicing swimming prior to their 

highest accomplishments was 1,582 hours greater, i.e., 25.4% for those in the sub-elite group 

than for those in the elite group. However, the mean difference between the two groups’ time 

spent deliberately practicing all activities’ was 436 hours less than (4.5%), the elite group’s 

mean. It may be that there are physiological and psychological advantages to engaging in a 

greater variety of activities during one’s athletic development. Exposure to different 

environments may provide athletes with a greater assortment of facilitative coping options to 

develop, thereby enabling them to manage the stress inherent in the pursuit of elite athletic 

achievement more efficiently. Furthermore, it is important to note that intra-group differences are 

greater than the inter-group differences illuminated with this data. This may be evidence of the 

highly idiosyncratic nature of elite athletic development in a specific domain. 
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Quantitative information was also compiled in a manner that allowed for a comparison 

between the elite and sub-elite swimmers’ time engagement in (a) swimming, (b) non-swimming 

activities that were unrelated to swimming performance, and (c) non-swimming activities 

perceived as being an aide to swimming performance. The mean hours engaged in by the 

swimmers in each group were computed and are provided in Figures 2, 3, and 4. Additionally, 

Figures 5 and 6 provide an illustration of (a) each group’s per-swimmer average annual and 

cumulative hours spent in swimming and non-swimming activities specifically to aide his or her 

swimming performance, and (b) the average number of hours each swimmer participated in any 

deliberately practiced activity by year and cumulatively. Figures 7, 8, 9, and 10 illustrate 

differences in these areas among members of the elite and sub-elite groups. 

 Figure 2 illustrates the amount of time the members of each group spent, on 

average, specifically in swimming workouts and competition by age. The upper panel of the 

graph shows the average annual number of hours the members of each group swam 

competitively from the age of 6 to 24 years. The lower panel shows the cumulative number of 

hours each group member spent, on average, in competitive swimming by age. This second panel 

reflects a summation of the annual hours accumulated up to that age. This methodology is used 

to present the quantitative information in the following figures. Additionally, the cumulative 

mean hours illustrated at each age do not reflect data for all swimmers in that group, but only the 

hours for those swimmers who were active in the sport at each age so as to account for the late 

start of some swimmers. 

As visual inspection of this figure illustrates, there is much similarity between the elite 

and sub-elite swimmers in this study. Both groups’ cumulative hours spent in swimming training 

and competition were similar. Additionally, the elite and sub-elite groups were similar in their 

pattern of annual swimming hours. At the age of 11 the cumulative average for each group 

exceeded 1,000 hours for the first time. At the age of 19 years the mean of each group exceeded 

5,000 hours, with the sub-elite swimmers engaging in slightly more hours, 5,138 and 5,090.  
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Figure 2. Mean annual and cumulative hours the swimmers of each group spent deliberately 

practicing swimming, by age and skill level. 

 

 

  

 56 



 

Members of each group reached an annual peak for their hours of deliberate swimming 

practice in their late teens, and then the hours of practice decreased into their early 20s. This was 

primarily due to two factors. The first was succinctly described by swimmer E4 when he stated 

that he experienced a change in the emphasis of his training from an “aerobic distance-based, 

quantity focus” to more of a “quality, race-specific focus.” His training experience was identical 

to that of his brothers, i.e., S4a and S4b, yet the three had distinct achievement levels. 

Investigating the factors that contribute to elite sport performance apparently must include 

factors in addition to the hours the athlete spends deliberately training. The second reason for the 

decrease in annual amount of time spent in swimming as these athletes approached their 20s was 

related to injuries. In order to rehabilitate and recovery from an injury or surgery at this point in 

the swimmers’ careers many of them decreased the amount of training for an extended time 

period. 

The next figure illustrates the average amount of time the swimmers in each group 

deliberately practiced activities unrelated to swimming, e.g., swimmer S1’s gymnastics training 

as a young girl and swimmer E6b’s golf playing. 

Figure 3 reflects the hours the swimmers in this study’s two groups, on average, engaged 

in non-swimming activities unrelated to swimming performance, e.g., swimmer S1’s gymnastics 

as a young girl and E6b’s golfing experiences. Due to the small sample size, i.e., 8 elite and 11 

sub-elite athletes, any one athlete with an excessive amount of time in a specific category tends 

to skew data displayed in this format. However, such an athlete may provide valuable 

information and insight in the search for factors affecting the development of expert athletic 

performance. Swimmer E6b spent 15 hours a week playing golf, soccer, basketball, and/or 

baseball. This swimmer spent far more hours deliberately practicing non-swimming sports than 

did any other swimmer in this study. The gap in the average time participating in non-swimming 

activities from the ages of 11 to 17 is evident in Figure 3. This gap is also apparent when visually 

inspecting the cumulative hour’s panel of Figure 3. The data shown in Figure 3 reflect the mean 

of the two groups’ cumulative hours from age 6 to 24 years. If swimmer E6b were excluded from 

this analysis, the results would show the sub-elite group having greater per-athlete hours in these 

non-swimming activities than the elite athletes. Many of the sub-elite swimmers had more hours 

participating in non-swimming sports than the elite swimmers, with the exception of swimmer 

E6b, who had a copious amount of hours dedicated to non-swimming sports. 
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Figure 3. Mean annual and cumulative hours the swimmers of each group spent in non-

swimming activities that were unrelated to swimming performance, by age and skill level. 
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Figure 4. Mean annual and cumulative hours the swimmers of each group spent in non-

swimming sport activities that were specifically designed to improve swimming performance, by 

age and skill level. 

 

 Figure 4 reflects the amount of time the members of each group of swimmers spent, on 

average, engaged in activities (other than swimming) that were designed to improve their 
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swimming career. Upon initial visual inspection this category may appear to reveal rather large 

differences between the averages of the members of each group as the sub-elite swimmers had a 

proportionally greater involvement in these activities at younger ages, i.e., 8-12 years of age. 

However, of additional importance in this figure is the gross number of hours each group 

engaged in. Relative to the hours these individuals spent swimming, the time spent in non-

swimming activities designed to improve swimming performance was quite small. At age 19 the 

elite swimmers had accumulated 1,147 and the sub-elites had accumulated 1,332 hours, on 

average. One should note that the swimmers’ average cumulative hours engaged in all activities 

was 9,632 and 8,920 for the elite and sub-elite athletes, respectively. These hours tended to total 

from 100 to 150 a year, which equivalent to about 3 hours a week. The largest gap between the 

groups appears during the early 20s, and is almost entirely due to swimmer E1 who spent 

copious time engaged in aerobic rehabilitation exercises recovering from her shoulder surgeries. 

A comparison between the members of each group’s hours in this domain does not appear to 

provide a rationale for the differentiation in performance between members of the two groups. 

 Figures 5 and 6 illustrate summations of the data provided in Figures 2, 3, and 4. First, 

Figure 5 reveals a graphical representation of the mean total number of hours each group of 

swimmers spent in activities, both swimming and non-swimming, which were designed to 

improve their swimming performance. This is a combined expression of Figures 2 and 4. The 

two groups’ members illustrate remarkably similar hours dedicated to deliberate practice 

designed to better their swimming performance. The only age at which these two groups’ 

significantly differ is after the age of 22, which is due to the lack of sub-elite swimmers in this 

study who trained after that age. The fact that the sub-elite group, on average, accumulated more 

hours of deliberate practice up to the age of 20 may indicate a rather significant finding of this 

study. More may not be necessarily better beyond some threshold. Perhaps additional 

mechanisms play significant roles in eventual swimming performance. The following figures 

provide additional information for the possible factors involved in the development of expert 

athletic performance. Figure 6 illustrates the inter-group differences between the elite and sub-

elite swimmers who participated in this study in all swimming and non-swimming related 

activities, regardless of the activity’s focus on improving swimming performance. Once this is 

demonstrated then Figures 7, 8, 9 and 10 are introduced to show the intra-group differences 

among the elite and sub-elite swimmers regarding their engagement in deliberate practice. 
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Figure 5. Mean annual and cumulative hours the swimmers of each group spent in swimming 

and non-swimming activities directly related to improving swimming performance, by age and 

skill level. 
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Figure 6. Mean annual and cumulative hours the swimmers of each group engaged in all 

activities, by age and skill level. 

 

 

 Figure 6 illustrates the average number of hours each group member engaged in all 

activities during their development (i.e., this is a summation of data in Figures 2, 3, and 4). The 
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cumulative hours graph presents a summation of the annual data, which is illustrated in the top 

panel of Figure 6. Both groups participated in approximately the same amount of deliberate sport 

practice (DSP) from the ages of 6 to 12. At age 13, however, the total number of hours engaged 

in by members of the elite group began to exceed the hours engaged in by members of the sub-

elite group. During the swimmers’ 13
th

 year of age the mean hours of deliberate practice for the 

elite group was 19.9% more than the mean for the sub-elite group. From the ages of 14 through 

18 the mean annual difference, expressed as a percentage of the elite group’s hours of deliberate 

practice, exceeded those in the sub-elite group by 40.4%, 6.8%, 13.4%, 34.4%, and 18.8%. 

When analyzing this data (i.e., from the ages of 13 to 18, inclusive) using a cumulative index, the 

elite group members engaged in, on average, -2.2%, 4.8%, 5.1%, 6.3%, 9.4%, and 10.2%, more 

hours than the members of the sub-elite group. Furthermore, after the age of 17, the mean of both 

group’s annual hours of deliberate practice decreased. The causes for this decrease were twofold: 

(a) the focus of the swimmers’ training shifted to a greater emphasis on quality over quantity, 

and (b) the impact of injuries on the hours spent training. Both of these directly decreased the 

amount of time spent training. This information is further elaborated upon in the qualitative 

results analysis section following the current quantitative presentation. 

The similarities and differences between these two groups of swimmers led to additional 

analyses that may provide insight into the development of athletic expertise and direction 

regarding the implications of this data. As an initial probe, a descriptive analysis of the elite 

athletes was performed, i.e., the elite group members were compared among themselves. Figures 

7, 8, 9 and 10 illustrate the differences in the hours of deliberate practice among members of the 

elite and sub-elite groups. Activities engaged in specifically to improve swimming performance 

(e.g., hours spent swimming, lifting weights, spinning, and running that were part of the 

swimmers’ training regimen to improve their swimming performance) are presented in Figures 7 

and 8. Data in Figures 9 and 10 is then presented that illustrates the hours each swimmer spend 

deliberately practicing any activity. This includes sports such as soccer, golf, and gymnastics. 

When comparing these four figures, which are intra-group comparisons, with the previous inter-

group comparisons (see Figures 2, 3, 4, 5, and 6) it becomes evident that intra-group differences 

exceed the inter-group differences. Implications of this data are elaborated on following Figure 

10. 

 63 



 

 

 

 

0

200

400

600

800

1,000

1,200

1,400

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Age

A
n

n
u

a
l 

H
o

u
rs

E1

E2

E3a

E3b

E4

E5

E6a

E6b

 

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Age

C
u

m
m

u
la

ti
v

e
 H

o
u

r

E1

E2

E3a

E3b

E4

E5

E6a

E6b

 

Figure 7. Annual and cumulative hours each elite swimmer spent in activities designed 

specifically to improve swimming, by age.  
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Figure 7 shows clear differences among the elite swimmers in the amount of time each 

person spent specifically dedicated to the task of improving one’s swimming performance. These 

intra-group differences were far more prominent than were the differences between the two 

groups. Swimmer E1 engaged in the greatest number of hours intentionally designed to improve 

swimming from the earliest age (i.e., 6 years old). Swimmer E6b did not begin his swimming 

career until the age of 15. At the age of 16, members of the elite group had accumulated between 

196 (E6b) and 6,526 (E1) hours of DSP. At age 20 the gap ranged from a low of 4,156 (E6b) to a 

high of 12,048 (E1). By this age (i.e., 20 years old) both of these swimmers were Olympic gold 

medallists. Swimmer E6b owned one world record and swimmer E1 had recorded the 3
rd

 best 

time in history in her two primary events. Additionally, E1 had been the top ranked swimmer in 

those two events for 5 years. Figure 8 shows comparative intra-group data for this study’s sub-

elite swimmers. 

Figure 8 illustrates large intra-group differences among the sub-elite swimmers. Prior to 

qualifying for the U.S. Olympic Trials, swimmer S1 accumulated 3,600 hours of deliberate 

swimming practice whereas S4a had engaged in 7,634 hours before he qualified for the same 

competition. However, S4a began his swimming career at a far younger age than S1. Prior to 

their qualifying for the NCAA Division I Championships for the first time, swimmers S6a and 

S6b had accumulated 9,096 and 4,815 hours of deliberate swimming practice, respectively. Other 

milestones of note accomplished after accumulating a certain number of hours of deliberate 

swimming practice include 7,866 hours for S2c (U.S. Junior National Champion), 7,947 hours 

for S4b (U.S. National Championships Rookie of the Meet), and 9,987 hours for S6c (Atlantic 

Coast Conference swimming Most Valuable Performer). Additionally, only two swimmers (i.e., 

S2c and S4b) classified as sub-elite engaged in greater than 10,000 hours of deliberate swimming 

practice during their swimming careers. Furthermore, swimmer S1 engaged in the largest amount 

of deliberate practice in any one year of those in the sub-elite group: 1,200 during the age of 18 

years. This one year total was only exceeded by one other swimmer involved in this study: E1, 

who was also the second most decorated female distance swimmer in the history of the sport. 

Ironically, after her 18
th

 year of age swimmer S1 quit the sport.
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Figure 8. Annual and cumulative hours each sub-elite swimmer spent in activities designed 

specifically to improve swimming, by age. 

 

Data presented here regarding the deliberate practice engaged in by the sub-elite 

swimmers reflects athletes who reached a very high performance level: slightly below the top 

level in the sport of swimming. These performances were achieved with a wide range of 

accumulated hours of deliberate practice, i.e., 3,600 to 9,987. This intra-group difference, similar 

to that found within the elite group, supports the hypothesis that different people achieve similar 

levels of performance with vastly differing amounts of time engaged in deliberate practice. 
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Figures 9 and 10 illustrate similar intra-group information as did Figures 7 and 8. These next two 

figures provide a graphical representation of the annual and cumulative hours engaged in all 

sport activity for each swimmer of the elite group and sub-elite group, respectively. A short 

elaboration regarding the data in Figures 9 and 10 follow each figure. 
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Figure 9. Annual and cumulative hours each of the elite swimmers deliberately practiced all 

activities, by age.  
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The information illustrated in Figure 9 shows a holistic perspective for each elite 

swimmer, i.e., the hours each person engaged in all sport and non-sport activities are illustrated 

in two ways: (a) the number of hours each person spent annually in all activities and (b) the 

accumulation of those hours at each age. The activity level of every member of the elite group is 

rather high as the data clearly illustrates that none of them spent much time engaging in 

sedentary behaviors, however clear differences among some of these athletes exist. Swimmer E1 

had the greatest number of hours in all activities at ages 16 (8,640) and 20 (13,200). Swimmer 

E6a had engaged in the least number of hours at each of these ages, 2,567 and 5,855, 

respectively. Swimmer E6a also had a relatively late age of retirement, 29 years. However, his 

best international performances occurred at ages 23 and 24 years. Of the elite swimmers in this 

study who have retired from competitive swimming, E1 and E3a retired at the age of 24. Perhaps 

there is a limit to the number of hours of DSP an individual can engage. However, when 

comparing this data with those in the sub-elite group, similarities between groups appear, as 

Figure 6 demonstrates. A further elaboration of this data for the sub-elite swimmers is illustrated 

in Figure 10 and is presented next. 

The information illustrated in Figure 10 shows a holistic perspective for each sub-elite 

swimmer, i.e., the hours each person engaged in all sport and non-sport activities are illustrated 

in two ways: the number of hours each swimmer spent annually in all activities and the 

accumulation of those hours at each age. The activity level of every member of the sub-elite 

group is rather high as the data clearly illustrates that none of them spent much time engaged in 

sedentary behaviors, however some clear differences among these athletes exist. Swimmer S6c 

had 11,491 hours of deliberate practice at the point of her highest achievement level, i.e., 

Atlantic Coast Conference Swimming Most Outstanding Performer, which was the most of any 

sub-elite swimmer involved in this study. Of the other sub-elite swimmers in this study whose 

careers have reached into their 20’s to date, S6b had the fewest hours of accumulated activities 

prior to his highest achievement: 5,503 hours before reaching the NCAA Division I 

Championships. This is far fewer hours than S6a who accumulated 10,105 hours prior to 

achieving the same accomplishment. Additional data comes from swimmer S1 (i.e., 7,200 hours 

prior to qualifying for the U.S. Olympic Swimming Trials), S4a (i.e., 9,446 hours prior to 

qualifying for the U.S. Olympic Swimming Trials), S2c (i.e., 7,866 hours prior to becoming a 

U.S. Junior National Champion), and S4b (i.e., 9,167 hours prior to earning U.S. National 
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Championships Rookie of the Meet). This data contributes to an ever increasing body of 

evidence supporting the need to further investigate the factors allowing athletes of differing 

practice experience to achieve similar performances. 
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Figure 10. Annual and cumulative hours each of the sub-elite swimmers deliberately practiced 

all activities, by age.  
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 The quantitative data presented in this section provides a clear picture of differences and 

similarities between the average hours the elite and sub-elite swimmers in this study engaged in. 

Additionally, differences and similarities among members of the elite group were also 

illuminated. It is through these quantitative data, and the qualitative differences and similarities 

yet to be presented, that the salient factors involved in the development of expert sport 

achievement become clearer. The qualitative analysis portion of this study’s results is presented 

next. 

Qualitative Data Results 

In addition to the quantitative data provided by the participants, the interview protocol 

resulted in a substantial amount of qualitative data, which totaled in excess of 400 one-and-a-half 

spaced typed pages.  

In order to best elaborate on the qualitative information within the framework of this 

study, the data was primarily analyzed in two ways. Initially, data regarding the swimmers’ 

development was broken down into stages so that support for, or refutation of, Bloom’s (1985) 

taxonomy could be presented. Once this was accomplished the interview’s content was 

restructured into a thematic hierarchy, i.e., each interview was broken down into message units, 

and then classified by major categories, their higher order themes and lower order themes. This 

was done in order to provide additional insight into the theory of deliberate practice as it applies 

to expert athletic achievement and its development. The results of each qualitative method are 

presented in the remainder of this section 

Developmental Stages 

In 1985 Bloom presented an investigation of the developmental stages of 21 elite 

swimmers and 18 elite tennis players. He found three discernable phases that every athlete 

experienced. He titled these stages the early, middle, and late years. In 1999 Côté found support 

for Bloom’s stages while proposing the terms sampling, specializing, and investment for each. 

Bloom’s and Côté’s first two stages correlate quite well with Piaget’s (1952) third and fourth 

stages of cognitive development (i.e., the concrete operations and formal operations stages of 

development). The purpose of this initial qualitative analysis was to recognize the 

generalizability of a developmental stage model to the experiences of this study’s swimmers. 

Additionally, these data may provide some insight into the similarities and differences between 
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elite athletes and their sub-elite contemporaries, and thereby shed some light on how 

developmental experiences may influence future expertise achievement. 

Stage one 

Stage one included each athlete’s introduction to sport involvement (i.e., usually during 

the early elementary school years) up through age 10 or 11 years old. Every athlete in this study 

was introduced to swimming in some manner during this developmental stage. Some of the 

swimmers in both groups were introduced to and began their competitive swimming careers 

during this stage while others did not initiate their competitive swimming experiences until later 

(e.g., S1, S3, E6a, and E6b).  

The families of every swimmer were very involved in their activities during this first 

stage regardless of the domain. The swimmers’ parents drove them to workouts, practices, and 

activities; in some cases staying between 1.5-3.0 hrs to observe or socialize with other parents, 

while in other cases employing car pools or dropping off their child and returning to pick him or 

her up after the workout or practice was completed. Additionally, these swimmers’ parents 

actively aided their child’s involvement with financial, temporal, and interpersonal support. 

There is evidence from this stage that illuminates the beginnings of what evolve in future 

stages into the idiosyncratic attributes that likely play an important role in the elite athletes’ 

eventual top achievement, and the sub-elite athletes’ lesser achievements. For example, swimmer 

E3b relayed a story from her youth, which was confirmed by her mother, as follows: 

I went up to the summer league coach and asked if I could join the swim team myself; I 

was around 6. I was an outspoken child. I got what I wanted and got us all involved into 

it. I was like: “Can you talk to my parents and tell them I want to join the team? Talk 

them into letting me join the team or something.” They talked to my parents and me and 

my older sister were on the team. 

This athlete was beginning to show a willingness to accept challenges and behave in a manner 

that optimized her chances of achieving her self-directed goals at a very young age. This 

behavior was exercised consistently, often, and more concretely as she matured. This approach to 

life is similar to that of the other 7 elite swimmers in this study. Some of the sub-elite swimmers 

exhibited similar behaviors (e.g., S6c), but the consistency among members of the elite group is 

noticeable. This, and other possibly salient factors to the development of expert athletic 
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performance, became increasingly evident during the development of every athlete in the elite 

group in future stages, which are elaborated on next. 

Stage two 

Bloom’s stage two occurs between the ages of approximately 10 and 14 years. Piaget 

(1952) termed these as the years individuals initiate their formal cognitive operations. Abstract 

thought processes are posited to develop during this stage, allowing a shift from the more 

participatory role found in Bloom’s stage one activities, to a more competitive and long-term 

outcome oriented focus. As the example provided from stage one by E3b illustrated, the elite 

swimmers, and some of the sub-elite swimmers, were beginning to exhibit the precursors of 

abstract thought. It is during this second stage that these cognitive processes further solidified 

and permitted further performance advancement in stage three, which is discussed later. 

Additionally, even though the athletes in this study described their competitive nature existing as 

far back as they could recall, it is not until this second stage that any of the athletes were able to 

articulate possessing any long-term goals, and the methods they planned to employ to reach these 

goals. During the first stage swimmer E3b, for example, stated: 

After the 1
st
 week of practice I wanted to quit, but I went to the first meet and loved it… 

It’s going to sound really stupid, but I really liked to get ribbons, and they had a lot of 

ribbons for me, it’s a big influence on me. 

Around the age of 10 or 11 this swimmer shifted her focus and experienced an increased 

awareness of the consequences of her actions relative to a larger scale. This shift is exemplified 

in the following excerpt from E3b’s interview in reference to switching teams around this age: 

It was a lot bigger, and it helped me to see there were more things than like, I got to see 

bigger swim meets you know, like Junior Olympics or whatever, I thought it was one step 

below the Olympics. 

Regardless of the accuracy of her perception, this narrowing focus and her increased 

commitment to swimming is evidence similar to that which every swimmer in this study 

provided, regardless of their being categorized as elite or sub-elite. 

Regarding switching teams in an effort to seek out the best coaching possible, swimmers 

E1, E3a, E3b, E4, S4a, S4b, and S5b all made a change to their training program at the beginning 

of stage two under the guidance of their parents with the specific goal of experiencing a more 

facilitative swimming environment. The remaining swimmers, who did not change training 
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programs, refrained from doing so because (a) some of them were not yet involved in 

competitive swimming, and (b) others felt that their (or more accurately – their parents’) current 

training program provided them with an optimal training environment. 

Stage three 

Stage three for each of this study’s athletes began around age 14. This stage was marked 

by the athletes fully committing themselves to swimming, with the exception of swimmer E6b 

who had yet to engage in the sport of swimming. For most of these athletes they eliminated all 

non-swimming related activities and sports. They continued to socialize with swimming and 

non-swimming friends, but any other structured activity was eliminated. Family vacations began 

to revolve around national level competitions with family members (i.e., parents and siblings, 

traveling to competition venues and working family time into the week’s agenda, usually 

following the conclusion of the athlete’s races). For most of the families of the elite swimmers, 

and some of the families of the sub-elite athletes, a significant amount of time and effort was 

spent in order to include the sport into the fabric of the family’s life. The mother of swimmers 

E4, S4a, and S4b succinctly stated this when she said: “our family vacations seemed to center 

around swim meets.” 

Every swimmer in this study also stated that he or she was committed to becoming the 

best swimmer they could at this stage. A couple of swimmers stated that they always felt as 

though they were working toward being the best from day one, however these swimmers’ 

parents and coaches gave their opinions and observations of the athletes’ behavior that support 

the claim that stage three was the first time the athlete actually realized how good he or she could 

be, and made a conscious decision to work toward that goal. E4 stated: 

I think a big step was when I first made my national cut [at age 16]. That kind of got the 

ball rolling. I was probably a little bit naïve, but I just kept focusing on what I had to do 

next and my coaches really, [coach] really did a good job helping me focus and not get 

caught up in the moment and always look to the future, and I think having that is 

probably one of the major reasons for my success. 

His statement includes an understanding of some inexperience at that point in his life. As he 

matured, he appears to have developed a clearer understanding of how to optimally work toward 

achieving his goals, and the impact of factors such as his relationship with his coach. S1 

illustrated this point from a different angle when she said: “I guess, freshman year in high school 
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[was when I made the decision]… Uhuh, the idea and the decision sort of happened 

simultaneously,” while her father stated “I don’t know if she ever did commit to that,” which is a 

thought her coach concurred with as is evidenced by his statement: 

It was more that she never took a hold of that and said “this is a commitment I’m going to 

make, this is what I’m going to want to do, I want to be at the Olympic Trials, I want to 

make it to the next level.” And I don’t think she ever really firmly committed to that. 

Her coach and father perceived this swimmer’s cognitions, affect, and behavior differently than 

she did, and since this coach has had two swimmers (a triple gold medallist and a silver 

medallist) make the past three U.S. Olympic Teams, it is highly likely that he is aware of the 

commitment level and focus a swimmer employs once he or she decides to reach the highest 

level in the sport. 

During this stage some of the athletes were able to verbalize quite vividly, and even 

recall, specific instances when they realized that they were not behaving in a manner conducive 

to achieving an elite performance during a competition. E3a described a trip she was on with the 

U.S. National Swimming Team in the late 1990s. While in Europe she was soundly defeated in a 

race in Italy, getting 5
th

 in her specialty. Three days later in Paris she raced again and won, 

coming within .10 of the American Record. She described what happened between these two 

races as follows: 

In Paris, this kid was 3
rd

 in the 100 fly, he went to Stanford, and he was on that team with 

us, and he looked at me after those awful swims in Italy and he just said, “you’re scared,” 

and he’s like “you’re scared of winning.” It just smacked me in the face that I was, and 

for whatever reason. He said he went through it, and a bunch of other people did. He’s 

like “there is nothing to be scared of.” I guess it’s just being scared of not knowing 

what’s next, or whatever this fear was. It was stopping me from being as good as I 

could’ve been. That was the turning point when I decided I was going to Trials and 

winning. 

She was able to take what her teammate said and translate that into a valuable learning 

experience that facilitated her performance three days later. This view is a very vivid example 

that is in sync with a social cognitivist view of learning. 

There were also differences among the 19 athletes in this study during this stage. Of 

particular interest was the athletes’ intensity and focus. Every swimmer in the elite group 
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exhibited a high level of focus on the process they were experiencing, and although some of this 

study’s sub-elite swimmers practiced a highly focused approach during training and competition, 

others did not. One sub-elite athlete who expressed a great deal of focus and intensity was S2c 

who included statements in her interview such as: “I have a hard time with the start, and the 

whole part in between. I just jump straight to the end, in everything,” and “I had the focus and I 

had the determination. Yeah, and I wanted it too.” Her coach (who is also her father) concurred 

with this during an independent interview. Additionally, this swimmer’s approach to the 

interview itself was congruent with these comments. She presented as though she wanted to 

provide the correct answer to every question. The object of her focus (i.e., the outcome) and its 

associated intensity may not have been optimal in order for her to become an elite swimmer, i.e., 

a lack of adequate engagement with the process, and perhaps this is one of the reasons she was a 

junior national champion, but never a serious threat to be a U.S. national champion. So, although 

some of the sub-elite swimmers exhibited high levels of focus, perhaps the fact that their focus 

was on the outcome and not the process, i.e., not optimally placed, was a primary factor in their 

not making it to the elite level. 

Every elite swimmer exhibited an ability and desire to focus intensely and over an 

extended period of time, particularly as this attitude pertained to competing and beating others. 

Swimmer E3a, who won a gold medal in the 2000 Olympics, was able to articulate a change in 

her approach to swimming after that competition. She is an example of an athlete who could be 

categorized in both the elite and sub-elite categories. Up to her gold medal performance at the 

2000 Olympics she was clearly an elite swimmer. After that experience her priorities shifted and 

she began to lead a life with broader experiences and a less one-dimensional focus on swimming. 

Swimmer E3a’s performances, since the Sydney Games in 2000, have been impressive, but not 

of the caliber they were before. She addressed this as follows: “Being part of this team [in 

college] this year [is fun]. It has its days, but I am very ready to be done and move on and let my 

passion for teaching take over,” and “…now I’ve been there, I’ve seen it, I’ve done it. There’s 

things way more important to me. I think that takes away from my edge as an athlete.” These 

discernable differences as they relate to the need for intense and purposeful attention during daily 

(i.e., workouts) and periodic (i.e., races) challenges confronting elite athletes emphasize the need 

to practice this aspect of deliberate practice, yet at the same time are not sufficient as a number 
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of this study’s sub-elite swimmer demonstrate an application of them without the commensurate 

accomplishments. 

In summary, there were three distinguishable phases in each swimmer’s athletic career. 

However, these stages were not discrete, and they included a certain amount of overlap between 

juxtaposed stages. In addition to analyzing these swimmers’ developmental stages, this study 

also examined themes that arose from the participants’ interviews. The following section reviews 

this additional aspect of the qualitative data. 

Thematic Results 

Due to the study’s design that relied on a structured interview, themes were also elicited 

from the interviews with 19 athletes, 17 parents, and 6 coaches about the athletes’ early 

activities, their development in swimming, and any thoughts, feelings, or opinions the 

participants held regarding what is required to reach elite athletic performance and exhibit 

consistently high standards of performance. Figure 11 shows this qualitative data in terms of the 

themes that emerged from each participant’s interviews. The interviews’ raw data responses 

were grouped into 29 lower-order themes, consolidated into 12 higher-order themes, which were 

subsequently summarized into four major categories: comments about (a) high and intelligently 

applied effort, (b) the environment, (c) coping strategies and attributional style, and (d) 

predisposing talent. Each of these major categories, and the higher- and lower-order themes 

comprising them, are discussed following Figure 11. 

 The four categories introduced in Figure 11 are discussed in the following pages. This 

presentation begins with the high effort factors; including the affective, cognitive, and behavioral 

major themes noted in Figure 11. Following this is a discussion of the athletes’ environmental 

factors and the subordinate higher order themes therein; coaching, other persons in the athlete’s 

life, facilities, and learning opportunities. This is followed by an elaboration of the swimmers’ 

coping strategies, i.e., cognitions, affect, and attributional style that illuminate how these athletes 

interact with the environment. The final results presented in this thematic analysis address the 

participants’ perceptions of talent, both its innate nature and how it impacts performance. We 

begin with high effort factors. 
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Category Higher-order theme Lower-order theme 

High effort Affect Self-efficacy 

  Commitment 

  Desire 

  Motivation (intrinsic and 

extrinsic) 

 Cognition Concentration 

  Planning/strategies 

  Focus 

  Goals 

  Perceptions 

 Behavior Technique 

  Physical effort 

  Recovery time 

   

Environment Coach Knowledge 

  Teaching style 

  Interpersonal style 

 Other people in athlete’s life Family 

  Friends 

  Teammates 

 Facilities Training facilities 

 Opportunities Repetition and error correction 

   

Coping Cognitive Self-talk 

  Monitoring of internal states 

  Perceptions 

 Affective Motivation -> persistence, 

perseverance, and tenacity 

  Willingly accept challenges 

 Attributional style Locus, Controllability, 

Stability 

   

Talent Innate Physical  

  Psychological 

 Impact on performance Impact on performance 

 

 

Figure 11. Major categories, higher-order themes, and lower-order themes expressed by the 

study’s participants. 

 

 

High Effort Factors 

 The higher order theme of “high effort factors” was broken down into three categories of 

human experience: affect, cognition, and behavior. 

 77 



 

Affect. The affect related lower order themes that this study’s participants spoke of 

included self-efficacy, commitment, desire, and motivation. The study’s swimmers were vividly 

aware of the strong “affective pull” they have to an active lifestyle. They all verbalized a desire 

to work hard and to win at any of their competitive activities, not just swimming. However, 

similarities among these 19 swimmers’ statements about self-efficacy (i.e., high) and motivation 

(i.e., high) differed between groups relative to the levels of commitment and desire behaviorally 

demonstrated. Some of those categorized as sub-elite expressed affect that was very similar to 

those in the elite group. However, some of the sub-elite athletes (e.g., S1, S2a, S3, S5, and S6b) 

expressed different affect: they did not provide evidence of a commitment to the processes 

required to attain elite performance, nor did they convey the desire to do so. The following 

examples of affect in the form of self-efficacy, commitment, desire, and motivation are presented 

here.  

Swimmer S1 said, “And recesses at school I would always race the boys. I often beat 

them. It was fun… I guess I just liked competition at an early age. Or it makes you feel good, 

yeah I can beat a boy.” Additionally, she spoke about being an all star in youth soccer in 6
th

 

grade: 

I was the only girl on the all stars. It was the coolest thing ever… I always played defense 

– sweeper. And I would talk a lot of shit too. I loved it man. I would always try to go 

“Hey, what’s up?” you know, with these guys dribbling the ball towards me “How’s it 

going? Think you can get by me?” Oh, I would talk so much crap. I loved it. 

In regards to her swimming she talked about her competitiveness as part of a team: 

One of the best meets I ever had was that spring nationals [1999] and not necessarily 

individual events. I don’t even remember what I went, but I remember our 800m free 

relay… we got like second in that and we got third in the 400m free relay… and that was 

just like, wow! This was just my second nationals and I was standing on the podium. It 

was cool. And I remember my splits were like way faster than my individual events, and I 

was definitely a relay swimmer… I could pull it out. I don’t know why that was. Maybe 

just pressure in competition, like instant… like it’s up to me, like I have to, like no ‘ifs,’ 

‘ands,’ or ‘buts’ about it. 

Regarding her performance level she commented “I was the best one on the team in Georgia. 

Pretty much from my first year… top 16 [in the USA for her age-group].” Additionally, her 
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attitude about her Olympic trials experience was illustrated by the following comment: “Never 

would I have thought that here I am. Just because most swimmers who qualify for trials have 

been swimming for their whole lives, and put like everything into it” [she had only been training 

for 4 years] and her pride in her club team’s achievement level: “Like when I was there Blue 

Wave had the highest percentage of national qualifiers than any other team in the United States.” 

Swimmer S1 also commented about a loss at her high school state meet during her senior year 

that may indicate a shift in her motivation to be competitive:  

I was just tired of high school swimming. I got second in the 50 and 100 free to Rhia 

Jeffery. And she was a freshman too! At least she was like… she got second at the US 

Open. She’s like big time now and I didn’t get beat by some random girl. 

Swimmer E1 spoke also about her interest in competition from the beginning of her 

swimming career:  

“I started my first swim team at 5. I would say I was kind of a standout from the very 

beginning… I was the fastest six and under girl and eight and under girl for the relays for 

the butterfly, so my coach would put me on the six and under relay (butterfly), and then I 

would go up to the next one and swim the eight and under butterfly on that relay.  

Additionally, she expressed how she enjoyed challenges: “I’d test anything, put anything to the 

limit. I was the little kid that if you told me not to do something, I’m going to do it,” “Because I 

know there are people out there guessing what I can do this summer, and that just gives me an 

extra edge. It lights a fire under me,” “…my first international meet in Rome at the World 

Championships. I finished third there (800m freestyle). It was a really good experience… I was 

seventh up until the last 150m and I finished third. So it was a great experience,” “I love to 

compete. I love doing this,” and “I had more competition to swim with the senior girls than I did 

with the girls my age… [at ages 10-12].” 

Each participant also provided comments that illuminated the swimmer’s self-efficacy. 

Swimmer S1 spoke about an occurrence during a national meet: 

I remember that meet clearly. I had in my 100m freestyle, I tied with BJ Bedford for a 

swim-off. But she didn’t show up for the swim-off, and I was like “Oh my gosh, I’m 

going to have to race an Olympian backstroker in the 100m free.” That was to make 

consols. 

She also elaborated on her experience at the 2000 USA Olympic Swimming Team Trials: 
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It was the first time I felt like I was kind of the same level as some of these elite 

swimmers… my foxskin [swimsuit] tore. It was really, really tight in the first place… 

You know what I was thinking? It tore and I had a little hole at my butt, I’m like “alright, 

here I am supposed to be this elite swimmer looking all slick and I have a hole in my 

butt” getting on the block. I was sooo nervous. 

Other examples include her comment as follows: 

My coaches told me, I guess when my coaches told me I could be world class or if 

[coach] said that, I never really believed them. Just because I saw what it took and I 

thought how few people were world class is how I guess just being in the same vicinity 

and seeing it for myself physically that then it was like a realization… 

I never really knew if I was ready, in warm-ups because I remember my junior 

year at state that warm up then, I felt like shit. Like I felt so bad… I remember telling my 

dad… and he’s like ‘What? That’s the best [S1]. You want to feel bad in warm up… 

you’re going to swim great. Don’t worry about it.”… I really look up to my dad. 

Swimmer E1 also expressed a high level of self-efficacy in her swimming:  

In regards to Janet, it was definitely the question in the back of my mind as to how long 

until I pass Janet. She had a streak of like seven years of never being beaten in the 800m 

freestyle, and of course at 14-15 years old you’re cocky and you want everything and 

you’re not afraid of it and you know, I knew in the back of my mind that I wanted to be 

the first person to end her winning streak and it was nothing against her as a swimmer, it 

was me as a competitor. 

Cognition. Concentration, planning and strategies, focus, goals, and perceptions were 

the lower order themes identified with the higher order theme of cognition. Similarities among 

members of the elite group abound here. Some of the sub-elite swimmers also exhibited a high 

level of these traits. However, in a manner similar to the lower order affect themes, some of sub-

elite swimmers presented with noticeably lower levels in these lower order themes. Some did 

poorly concentrating for extended periods of time, and others at planning strategies and staying 

focused over the course of a season or practice. Although goals were articulated by every 

participant in this study, some in the sub-elite group struggled to express their goals in a concrete 

manner. Every elite swimmer was able to verbalize a goal and various thought processes 
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associated with that goal and how to go about attaining it. Only some of the sub-elite swimmers 

were able to do this. 

Examples of statements involving high levels of cognitive engagement with their sport 

were provided by a number of this study’s participants. Swimmer E6b stated: “I have short term 

goals within a practice. And I think a lot of people don’t have those or set those. I’m always 

playing the thinking game. Doing what I gotta do.” Similar comments were made by every 

member of the elite group while only some of the sub-elite swimmers made similar comments. 

However, even though statements regarding the intensity of the concentration and focus 

presented as similar by members of both groups, these comments tended to be more about solely 

long-term goals rather than both short-term (process) and long-term (outcome) goals in the sub-

elite group. Swimmer S6a said: 

When I was younger it would probably be close to none. I really just showed up did what 

the coaches said, but really didn’t put a whole lot in… [and later in his career]. There’s 

always those times where the last place you want to be is in the pool. But, that is really 

mentally challenging right there, is just to set your mind towards that final, that end goal. 

Each athlete also made statements about his or her self-perceptions. Swimmer S1 spoke 

about two instances where she originally followed the advice of her college coach only to 

experience results she felt were below her capabilities. She then decided, on her own, to change 

her approach and apply an alternative strategy based on sound reasoning. She spoke of her 200y 

free race at her collegiate conference championships:  

Prelims, my coach, she had this idea in the 200 free you should just go all out, balls to the 

wall. She told me to do that in prelims so I’m like “Well I’m tapered, I can probably last 

through, you know, I’m rested.” That is the most painful race. You know how at trials I 

said that was painful? The 200 free at ACCs. It was the most painful feeling. 1:50-point 

something. It was my best time I had ever gone, but it still hurt so bad. But at finals, I was 

in consols, and [college assistant coach] was like “Yup, just do what you did this 

morning” and I was like “Hell no, I am not going to do it like this morning.” And so I 

swam it how [club coach from home] taught me to swim it by 25s like a sprinter. He was 

like “You’re a sprinter you gotta think like a sprinter. You gotta think short, you know?” 

And I went so… I went 1:49.3 or something, so… It felt awesome. It felt so much better. 

So awesome. 
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An additional example she provided was regarding her training immediately prior to the NCAA 

Championships: 

ACCs I didn’t swim well. And then that week, the next week the guys had ACCs but one 

of our relays had a time trial and since coaches were at guys’ ACCs we were on our own, 

and our coaches were emailing us practices to do, but I was like “I’m not going to do 

that.” And so I kind of did my own practice and at that time trial I swam so much faster 

than I did at ACCs like the week before. 

Behavior. Behaviors addressed by these swimmers included technique, physical effort, 

and recovery time. Comments about this higher order theme were consistent among all 19 

athletes. Everyone was able to articulate the importance of doing things the correct way and with 

the appropriate effort. Swimmer S3, arguably the least accomplished of the 19, stated “I’ve 

always been a hard trainer. I don’t want to sound cocky, but… especially with the high school 

team I trained harder than most of the people.” Therefore, the data from these swimmers 

illustrates that they understood the need for hard work, however some were not able to 

consistently behave in a manner congruent with this understanding, e.g., S1 and S6b. The 

absence of a link between cognitions and behavior illustrates the systemic nature of the data 

illuminated in this study. Neither swimmer S1 nor S6b were motivated enough to commit the 

time to allow for extended periods of concentrated and focused practice. 

As these swimmers’ behavioral data relate to the theory of deliberate practice, examples 

regarding their commitment and enjoyment level of swimming workouts are presented here. 

Swimmer E1 spoke of understanding the importance of recovery, and how that need changes 

throughout the course of one’s career. Her commitment level was expressed in the context of her 

age:  

At 9 or 10 years old my coach could give me any amount of yardage, and I could come 

back later that afternoon or the next day and be fine. Not an ache, not a pain, nothing. 

And now it’s like by the end of the week I am so dead sometimes a day and a half isn’t 

even enough for me to recover, 

and her injury:  

My coach and I both feel that my success in coming back from these surgeries is due to 

the history of my swimming, and what I have done for years and years and repetitively… 
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and my body is so physically trained that I’ve been able to come back a lot better and a 

lot stronger. 

Additionally, her attitude toward practice was illustrated by the following comment: 

We do good long endurance distance sets and you look for results in practice and I think 

at practice you have to be able to give a high percentage effort for most of the time in the 

sport of swimming… There were a number of people that worked with me in the distance 

group and did pretty much stroke for stroke, yard for yard that I did. But, maybe not as 

hard. I can’t really speak for them, but there were people there that never missed a 

practice and did everything that I was doing. I think the difference may have been focus, 

desire… your focus, what your desire to be is, do you want to be the best or do you want 

to be in the middle somewhere? I think talent plays a role too. I think it was probably just 

not the desire and the ambition to be the best. And that was always what I had in mind. I 

always wanted to be the best so I tried in practice everyday. There were people I trained 

with for five to eight years on my swim team and would come to every practice but not 

work as hard as they needed to on a daily basis. I think that’s the biggest difference… So 

swimming, to be good at it you have to sacrifice a lot of your life… But I mean if you 

want to be good at something there’s always going to be sacrifices. 

Swimmer S1 addressed her commitment level with statements such as “It was definitely 

more intensive the longer it went, but also a lot of the time the intensity depended on me to push 

myself to that intensity,” and “My senior year after states I kind of slacked. I wouldn’t come to 

every practice like I should, and I wouldn’t work as hard in practice as I should.” Swimmer S1 

gave an indication of her commitment level by noting that during the beginning of her swimming 

career, at the 6
th

 and 7
th

 grade “…we [her brother and she] would always take 30 minutes out of 

our swim practice and go dive. We would rather dive. And our swim coach didn’t like it very 

much.”  

Every swimmer reported leading disciplined lives that were a result of the manner their 

family functioned from the day of the swimmers’ birth. The facilitative nature of structure during 

children’s developmental years has support in the literature (Maslow, 1987). Perhaps children 

who lead structured lives and feel safe may spend more time purposefully attending to factors 

such as those addressed here, thereby leading to a greater probability of elite athletic 

performance. This may be a necessary factor for athletes to reach high levels of performance, but 
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it may not be a differentiating factor between those at the very top and those at the national level. 

Swimmer S1 provided the following example that illustrates how disciplined her life was from a 

young age: 

My gymnastic practice I remember it’ll be from 6:00 to 9:00 pm. And I would come 

home and play with my friends for about an hour. Then I would eat dinner. Go to 

gymnastics practice and then I would still have to stay up late and do homework… My 

mom always made us read in the summers. She made us read 30 minutes a day. 

This study’s swimmers also described differences in their enjoyment of hard work. 

Swimmer S1 verbalized her early career recollections of her feelings toward the act of swimming 

as follows: “I’d say [at] 4 or 5 [years old]. I hated it. I would cry and refuse to get in the water.” 

However, at a similar early age swimmer E1 said “I was sold on swimming, loved swimming, 

and that’s all I really ever did,” and: 

I work really hard but I find it really fun… our coach gives us this set of 5 x 800s and I’m 

thinking to myself, and he wanted us to descend them, to the fifth one, and I’m thinking 

to my self “God, I just don’t think my body’s going to let me get through this.” And I 

kind of mentally tell myself this but I kind of got into the set and to me that morning I 

swam out of body. My body was there but my mind was somewhere else. And I had one 

of my best 800 descend sets in practice ever. Because I get kind of sick and I’m like, push 

myself beyond probably what’s capable. I think to myself, and I don’t say it a lot, I’m 

going to push myself over the limit. I look for that threshold of pain sometimes. Which is 

kind of sickening and psycho, but [laughs]… I try to like, put myself in so much pain that 

it doesn’t even hurt any more. And I think that’s where I was Saturday morning. I was in 

so much pain, I was so sore, so tired, that I went above and beyond the threshold of pain 

to where I wasn’t even there any more but let me tell you, when I finished that fifth one it 

all came back, and it was like a ton of bricks smashing down on me and the rest of 

Saturday I’m sitting on my couch at the apartment like “don’t touch me, I don’t want to 

move, I hurt so bad, where’s the bottle of advil?” But I mean seriously, I think sometimes 

I don’t even realize it, that I work through that threshold of pain to where it hurts so bad 

that it doesn’t hurt anymore. And it’s kind of sickening [laughs]. 

These athletes also participated in other sports to varying degrees, and it was notable that 

none of this study’s swimmers provided evidence of engaging in sedentary activities. S1 said, “I 
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was the biggest tom boy ever,” “But I never liked dolls or anything. I liked playing sports in the 

yard,” and “I can never remember watching TV shows or anything, because I was never home.” 

Swimmer E1 was also very active in her environment “…even when I was little I was constantly 

getting stitches because I was doing something crazy or something that I wasn’t supposed to be 

doing. I never cried. If something hurt it didn’t hurt me to the point of tears,” and “…my dad said 

‘this girl never cries. I don’t care what it was. If she cries, she’s either happy or upset, not 

because she hurt herself.” She spoke of her experiences in other sports with comments such as: 

“I did synchronized swimming… I mean I didn’t enjoy it, it didn’t last very long and then I 

picked up triathlons,” “… really enjoy those [triathlons] but my swimming just started to take off 

at a level that I was kind of like at that point in time my coaches said ‘you know if you want to 

be the best and have dreams of being an Olympic athlete you need to focus on one sport’ so I 

quit the triathlons,” “I call them more hobbies: synchro and triathlons are just sort of like hobbies 

I picked up, but I never tried out any other sport,” and “I was very good for my age… I had a 

couple where I would finish first overall in my age group, overall in girls…” 

The non-swimming activities each athlete engaged in during his or her career also played 

a role in their achievement level, but to differing degrees. Swimmer E1 was not involved in 

many non-swimming activities that had the explicit purpose of improving her swimming 

performance. She primarily began performing conditioning exercises in order to rehabilitate her 

shoulders when they began to become problematic. Since the realization that her shoulder 

problems would require substantial attention, she participated in spinning classes and performed 

various therapeutic shoulder exercises. Swimmer S1 was much more active in this area; “We did 

them every day in Georgia…” was one of her statements about her early swimming career 

involvement with additional, non-sport specific activities designed to improve her swimming 

performance. She first became involved in weight lifting during her earlier gymnastics career, 

and later in Florida with her swim team’s assistant coach who oversaw her team’s dry land 

program. She commented: 

And the middle distance, and like me – I was the only sprinter or [my teammate] too, we 

would lift weights every Tuesday and Thursday with [E1] and he [weights coach] would 

do our sprints in practice those mornings too. And he did [oversaw] our dry land every 

day in the afternoon too. 
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Additionally, it was clear that swimmer S1 enjoyed this part of her training, perhaps more than 

the swimming portion. 

Most of the interviews utilized in this study focused on athletics. However, there was also 

inquiry into each athlete’s non-swimming activities. There were not many comments about non-

swimming life but the comments that were made were illuminating. Every swimmer made 

statements about the role of school in their life. Swimmer S1 stated, “I knew UVa was so good 

academically and that was a big plus for me… I had over a 4.0 in high school,” whereas 

swimmer E1 expressed a different view when she said, “School was some place to go between 

practices.” 

None of this study’s athletes were involved with many artistic activities during their life. 

Swimmers S1, S3, E4, S4a, S4b, and S5 played the piano during the early and middle stages of 

Bloom’s taxonomy. Information regarding other musical instrument instruments played by the 

swimmers in this study is available via inspection of Table 5 (see p. 52). Swimmer S1 

commented that she “hated it [playing the piano].” She also expressed her interest in acting and 

cheerleading with statements such as, “I loved cheerleading. I guess I just really like performing 

in front of people,” and she also made statements about the fact that she enjoys performing: “… 

school chorus… I loved plays and I loved acting and stuff like that.” However, once she made 

the commitment to be a full time swimmer these other activities were eliminated from her 

schedule. 

In terms of these higher order themes (i.e., affect, cognition, and behavior), every 

swimmer in this study expressed an understanding of the importance of high effort. However, a 

number of the sub-elite swimmers expressed lower levels of commitment, desire, concentration, 

strategic planning, focus, and goal setting than did all of the elite swimmers and some of their 

sub-elite counterparts. It is possible that being able to cognitively and affectively engage in 

facilitative behaviors that are appropriately designed to achieve expert performance are 

necessary for the development of expert athletic performance. However, as illustrated by the 

swimmers in this study, appropriately designed high effort alone is likely to be insufficient for 

the development of expert athletic performance. 

 Table 8 summarizes the similarities and differences between each group of swimmers as 

pertains to the “High Effort” factors of affect, cognition, and behavior. 
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Table 8 

A comparison of the study’s elite and sub-elite swimmers on the “High Effort” factors of the 4-

Factor model. 

 

 Elite Swimmers Sub-elite Swimmers 

 

  

High effort was acknowledged by every participant as an integral factor in their athletic 

development. The ability to implement high levels of focus, concentration, hard work, and self-

efficacy were acknowledged by all 41 individuals. Every elite swimmer practiced what they 

spoke about on a daily basis. Only two of the sub-elite swimmers exhibited similar affective, 

cognitive, and behavioral efforts, i.e., S4a and S4b. Swimmer S2c exhibit high levels of effort in 

these three sub-factors, but lacked the ability to link her hard work and ultimate goals with any 

smaller, day-to-day sub-goals. This cognitive deficit may have been an important factor 

inhibiting her attainment of expert swimming performance.  

The swimmers who participated in this study support the notion that high affective, 

cognitive, and behavioral effort increases an individual’s probability of achieving elite athletic 

performance. However, it is also apparent that this probability is less than 100 percent. Two of 

the sub-elite swimmers implemented clearly facilitative effort levels as they compared favorably 

with all the elite swimmers, yet they did not achieve elite swimming performance. Other factors 

  

Desirous of hard work; competitive; high 

self-efficacy; high motivation 

 

Affect 6 of the 11 were virtually identical 

with those in the elite group, 5 

exhibited lower commitment levels 

 

Cognitions High levels of concentration and focus; 

created goals and strategies attending to 

both their eventual outcome goal and the 

process likely to permit achievement of 

that outcome 

Some were similar to the elite 

swimmers in all categories, others 

lacked extended concentration or 

planned poorly; most of these 

swimmers did not articulate how to 

best achieve their goal 

 

Behaviors Acknowledged the need for and 

implemented physically effortful work 

daily 

Consistent with the elite swimmers 

in behaviors except for 5 who did 

not consistently apply themselves to 

workouts over time 
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must also be involved. The second factor discussed in this dissertation deals with the athletes’ 

environment and is elaborated on next. 

Environmental Factors 

 The environmental factors that emerged from the participant interviews included higher 

order themes involving the swimmers’ (a) coaches, (b) significant others in their lives, (c) 

training facilities, and (d) opportunities for repetition and error correction. Each athlete spoke of 

his or her perceptions of these environmental themes and their utility in aiding him or her in 

becoming an elite swimmer. 

Coaches. The swimmers’ coaches impacted them profoundly, as expressed by the 

athletes and their parents. The coach’s knowledge, and teaching and interpersonal styles were all 

perceived to impact these swimmers’ chances of attaining elite performance. Swimmer S1 stated: 

[my coach at age 12 – A] I could always go to him any time I wanted… [coach at age 13 

– B]… was an excellent coach… We’d heard about [coach during high school years – C] 

during the ’96 Olympics, that was when we were getting ready to move to Florida… 

Probably closest to [assistant to coach during high school years – D]. I was close to [C] 

too. [C] and I, we had a couple of inside jokes… [C]’s a good guy. 

This coach (i.e., referred to as “C” in the previous quote) has had a number of elite swimmers 

develop within his program. In addition to the two swimmers of his who participated in this 

study, another female in his program owns the American record in the 50 yard freestyle, won a 

silver medal at the 2004 Olympic Games, and is the only swimmer in NCAA history to win all 

five freestyle distances – the 50, 100, 200, 500, and 1650 yard races, during her four years of 

collegiate eligibility. Additionally, [C]’s coaching style can be described as direct and 

benevolently authoritarian. Swimmer E1 described one of her interactions with him as follows: 

I had one little accident on my bike in a triathlon and I think that’s what kind of, like, my 

coach didn’t like so he just kind of said “it would be wise for you not to continue that and 

focus on swimming.” 

Swimmer S1 added one of her encounters: 

[C] is the kind of coach where he wants you, like if he sees you have some talent he’s 

going to ask for your 100% commitment so he told me I would need to choose between 

other sports that I was involved in and swimming. So I chose swimming. It’s very 

intimidating, first chat with [C]. 
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The mother of swimmer E3b commented about her daughter’s relationship with her 

coach who worked with her when she first earned a top 5 world ranking. She said, “[E3b] always 

had a very close relationship with her coach here in Illinois and you know, they talk about goals, 

and that was always strictly between she and her coach.” Swimmer E3b was able to create 

boundaries among others in her life with the goal of facilitating the achievement of elite athletic 

performance and living a fulfilling life. Others in her life, e.g., coach and parents, played the 

appropriate role and did not become involved in other roles deemed inappropriate by E3b. 

Five of the six coaches involved in this study have histories of multiple world ranked 

swimmers. Due to this consistent achievement level in their field it is safe to assume that they are 

knowledgeable, have adequate teaching skills, and posses facilitative interpersonal styles as these 

factors relate to being able to develop elite swimmers. The reason for soliciting multiple athletes 

from each training program was to control for the possible variable of differing environments. 

Since each athlete at each site experienced the same coach it is likely that an interaction between 

this higher order theme (i.e., coach) and the athlete is a salient factor regarding the development 

of expertise. However, exposure to an appropriately stressful training environment under the 

direction of an expert coach is likely an insufficient factor for the achievement of elite athletic 

performance. 

Significant others. Every swimmer spoke of other people in their life who they perceived 

played both direct and indirect roles in their performance. Every swimmer experienced strong 

family ties where the family was involved in the child’s sport and non-sport activities from a 

very young age.  

Support for this lower order theme is found in a number of the swimmers’ remarks 

reflecting their perception that the family was a supportive unit. Swimmer E1 stated “…you go 

to the meets, like, every weekend they were… it was like mom, dad, grandparents” and “I’m an 

only child…very supportive parents and grandparents.” Comments made by S1 about her 

younger ages included, “our family, when we lived in Colorado, we were really big into 

camping, we went skiing… We did a lot in Colorado” and “we’d [my brother and I] be playing 

in the snow with army men and digging all kinds of tunnels…” The families of this study’s 

swimmers were all actively involved with the family members’ lives. 

The athletes’ families were also actively engaged as a cohesive unit in order to support 

the swimmer. Swimmer S1 commented that at the 2000 U.S. Olympic Trials “I had family and 
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one of my really good friends from high school he flew up to watch me, so many people came to 

support me.” Additionally, parents drove their child to workouts prior to the athlete earning his 

or her driver’s license. 

The swimmers’ parents exhibited a variety of spousal relations and professional 

experiences. Although many of this study’s swimmers come from conventional two parent 

families where the father and mother have been married for a couple of decades or longer, one 

shared her unique situation. E1 reported: “My parents are still married. They separated in 1995… 

Right before my first Olympics” while most of the other swimmers’ parents have been in long 

term marriages. However, what appears salient from these interviews is, without exception, that 

the swimmers’ parents were supportive of each athlete. Swimmer E1 reported, and this was 

confirmed by her mother and her coach, that her parents were strict. Her mother would tell her 

the following: 

She wasn’t going to sit an hour and a half for me to play. But my grandparents live 

around the corner from us and they have a pool so if you want to play after school we’ll 

go over there after school, but if you’re going to come to practice and I’m going to wait 

for you for an hour and a half you’re going to practice… true to her word she’d come 

over and yank me out and take me home [if I wasn’t working]… It was really good 

because I knew that if I wanted to practice that I had to and I couldn’t goof around. 

Swimmer E1 said, “Right when I started swimming my mom had this approach to my 

swimming,” which conveys a consistent, direct, and communicative parenting style. Swimmer 

S1’s parents approached discipline as it was associated with swimming in a slightly different 

manner. Her father stated: “… we wanted her to continue so that she could reach her true 

potential. We didn’t want to push her in an aggressive way.” Additionally, S1 shared an 

experience at a time in her career when she felt like quitting swimming. This occurred during the 

summer prior to her freshman year in college. She stated that: 

My father kind of grabbed my neck and said “You will go to Virginia and you will 

swim.” He said this maybe six times. And he said “You have no choice. You signed a 

contract. There’s no backing out of contracts. You signed that scholarship for one year. 

You will go and you will swim.” 

Additionally, she said: “I lived in a really strict household. I wasn’t able to see a rated R movie 

until I was like 15,” and “He’s [dad] real high in morals and stuff.”  
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Every athlete expressed feelings that his or her parents participated in his or her life. 

However this activity was conveyed in very different ways through active, first-hand 

participation and/or second-hand methods, e.g., driving the athlete to practice. Swimmer S1 

reported, “I remember they would always take me to swim practices and stuff,” “…my dad was 

always playing with us in the yard,” “I would always do my gymnastics in the yard and my dad 

built a beam, a wooden beam for me one year… I was probably 7,” “Across the street we had an 

empty lot and he would mow a baseball diamond, there’s a diamond shape, and me and all my 

brother’s friends would play baseball,” “My dad helped coach my brother’s soccer teams, he 

helped coach his basketball team one year,” and 

They were always on us [brother and she] to get good grads and stuff. They would get 

mad at us if we got a B… I will never forget my mom saying “Let me see every one of 

your homeworks that you’ve been assigned.”  

These athletes’ parents were also role models in their lives as illustrated by a statement from S1 

about her mom, “She’s [mom] always into reading. She has her masters in children’s literature.” 

Swimmer E1 made statements such as, “My mom pushed me and, you know, she was hard on 

me sometimes, but never to the point like where it was just overwhelming and overbearing…” 

Even with this involvement it appears that these athletes’ parents overly involved. Swimmer E3b 

stated her parents “were always highly involved. My dad was actually an official, but they never 

really pressured us into swimming. It was my idea to get started.” Swimmer S4b made a similar 

comment: “They definitely drove us around… A lot because there were four of us. They would 

watch our games. If we had a practice they would drop us off and go run some errands or stuff 

like that. They always had stuff to do.” The coaches of both of these swimmers confirmed that 

the swimmers’ parents were involved, but not overly so. The coach of E3b said, “It was just a 

great relationship for all of us because their parents were ultra involved. Not to the point… and I 

don’t mean that like you know they know their daughter’s times.” The coach of E4, S4a, and S4b 

said “they’re like what I would say are the perfect parents. I mean they’re extremely supportive, 

but very patient with all the boys.” He went on to say: 

Especially with all three of the boys going to NCAAs this year and stuff, if it was gone 

tomorrow I think they’d be the exact same people as they are just because of the family, 

and I think that’s one of the reasons they’ve gotten as good as they are. 
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With the exception of S2c, whose father was her coach, none of these swimmers’ parents 

became actively involved in the athlete’s coaching as illustrated by a swimmer E1 comment: 

My parents were like “he [the coach] knows what he’s doing and they make a team, they 

work together” and they [E1’s parents] just sat back. My parents’ swimming knowledge, 

even though I’ve been doing the sport my whole life, is still only like yeah big [shows me 

two fingers very close together]… I think it’s great [that my parents don’t know much 

about the sport]. 

As another example of the parental support these swimmers’ received, E1 spoke of her 

mom actively pursued employment that allowed her to participate in her daughter’s life. 

Swimmer E1’s statements about this follow: “He [mom’s boss] was very understanding [of the 

time mom spent with E1 due to swimming]. He was kind of like a grandfather you know,” and 

I hear all the time the stories about the parents getting so involved in the times and stuff, 

and my parents weren’t like that. When I was younger if I did a best time at a swim meet 

I got a dollar, and that was just kind of a little thing… We would make little bets. My 

dad’s always had a beard. When it got to the point of breaking age group national 

records, if I would set out to do that I would tell my dad “If I break the 200 butterfly 

national age group record in 11-12 then you have to shave your beard.” So it was just sill 

little things like that we always did… He learned after about four or five times not to 

make those bets any more. 

Comments or statements in this higher order theme, i.e., significant others, were about 

those who, in the opinion of the swimmers, played an integral role in their development as (a) a 

person, and (b) an athlete. Additionally, it became apparent during the interviews that these two 

concepts were inextricably linked. In the view of this study’s swimmers, each of these people 

played a role in his or her achievement level in swimming. However, various commonalities and 

differences between the two groups of swimmers emerged from their reflections. Swimmer E1 

made numerous statements that fell under this major category such as, “I think what played the 

biggest in my career and my success is that support group,” “I always have someone there to 

kind of like, basically knock sense into me and say ‘you’re doing the right thing’,” and “I have a 

very good coach that I trust 100%. I have my parents and boyfriend who I rely on for that love 

and support group. And then I have a physical therapist who really knows me, knows my 

shoulders better than anybody.” Additionally, she said “It’s always been ‘mom, dad, I want to be 
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an Olympic swimmer.’ ‘OK great. We’re going to support you’,” and “They don’t second guess 

you. They don’t put you down, ever.” 

There were a number of other people mentioned by these athletes. Swimmer S1 spoke of 

her brother as active in her life: “Name a sport and I think my brother played it growing up.” She 

also spoke of training partners: “[E1] was always the oldest when I was training with [coach]. 

And then it was pretty much a lot of girls our age.” And E1 commented on others who were not 

supportive of her efforts to excel in swimming, and the impact on her perception and 

appreciation of the significant others in her life: “Because I know that there are people out there 

[who wish her to fail] so I just appreciate my support network even more.” 

Peers were also mentioned by S1 as sometimes not having similar interests. She said, “I 

had one friend who was a girl… I didn’t want to hang out at her house and watch movies. I 

wanted to play outside. She would get so mad.” Swimmer S1 also noted the importance she 

placed on connecting with others in her statement 

And in the Savannah St. Patrick’s Day parade we [her middle school cheerleading squad] 

marched in it. I can remember that day like it was yesterday. I had so much fun that day. 

Just seeing all these crazy drunk people yelling at you to do some flips, because I still had 

my good gymnastics background… It was just kind of fun. Entertaining people. 

Swimmer E1 was very aware of her achievement level relative to her peers. During the 

interview she said “…when you’re 10 years old and you’re beating 13-14 year old girls” and “By 

the time I was 10, 11, 12, I would say the majority of the time my coaches would enter me with 

the senior kids and I wouldn’t swim my age group… I got the advantage to swim the 200s.” 

Facilities. Interviews also provided insight into these swimmers’ perceptions of the 

resources available to them, and their use of those resources. Some of the sub-elite athletes made 

comments similar to this by S1 who stated: 

I can’t remember one week where I went to every single swim practice when I was 

swimming for [coach at age 17]… But I really feel that like with my swimming I didn’t 

need to swim that much. I mean I’m a sprinter… When I was swimming my best, my 

sophomore and junior years in high school, I never even swam in the morning; and  

“I had access to more resources than would have benefited me.” She also added, “We watched it 

[videotape of her competitions] at practice and he’d [coach at age 12] critique the strokes of 

everybody… everyone I knew would always tell me how pretty my stroke was.”  
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Swimmer S6a said: 

During the summer about June, when school gets out like June 20
th

 whenever, it was 

late… that always sucked but once that, or maybe like a week before that, once the 

summer league pools started warming up, because the pool we practiced at wasn’t heated. 

Swimmer E6a made a similar comment about the same pool, but he provided a very different 

perception: “We were in a little club pool with like horrible. The good thing about it was that 

every other pool we went to was a good pool comparably. We were like ‘ALRIGHT!’.” This 

elite swimmer was able to phrase an impression of his environment in a manner that aided 

striving for his goal; being the best in the world. 

  Some of the sub-elite swimmers and all of the elite swimmers spoke of taking advantage 

of that which was offered to them, i.e., making the best of the situation. Swimmer E1 mentioned 

the benefits of her experience with spinning: 

After swimming for so many years, and doing the same thing, your body is so 

conditioned to what I’ve been doing my whole life; so for me to elevate my heart rate in 

practice can be really hard; so if I go into my spinning class for an hour (once or twice a 

week, it’s not every day) I can actually elevate my heart rate much higher, much quicker. 

The elite swimmers consistently commented in a positive manner, regardless of the 

situation. Some of the sub-elites did this too, but others did not verbalize a challenging 

environment with a positive and facilitative tone, and yet others made negative comments about 

their physical training facilities. It is possible that the way one perceives a situation, i.e., as 

facilitative or limiting, may be more salient than the objective reality of the environment they are 

in. If appropriate direction from an expert coach is provided in a world class environment this 

could, at times, be insufficient to elicit elite athletic performance due to some negative or 

limiting perceptions the athlete has of that environment. 

Opportunities. The swimmers in this study grew up in very diverse geographic locations, 

as is apparent with their training sites. Swimmer S1 was born in Indiana, then moved to 

Colorado, Georgia, Florida, Virginia, and then back to Florida. Swimmers E6a and E6b lived 

abroad (i.e., Saudi Arabia and Germany) for a number of years. These diverse living 

environments occurred due to their father’s occupations as an officer in the United States 

military and in the oil business. Other swimmers lived within 50 miles of where they were born 

all their lives, e.g., E1 has lived in Florida her whole life.  
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Swimmer E6b also spoke of engaging the environment. One example he gave follows: 

I feel like every day is an opportunity. Some people just kind of go through the motions. I 

feel like whenever there’s an opportunity for me to train or compete or have a challenge 

in front of me I think that those build upon each other so the more you face those and the 

more you perform them the better off you’re going to be. I don’t let any opportunity slip.  

He clearly expressed the importance of his environmental experiences as opportunities to build 

and improve his performance. He did not begin competitive swimming until the relatively late 

age of 15 years old. However, until that time he was actively involved with his environment. He 

reported, and his father confirmed, that during his preadolescent years he would spend 15 hours a 

week playing golf, soccer, basketball, and/or baseball. The elite athletes in this study provided 

accounts similar to this. The sub-elite swimmers provided both positive and negative examples 

of this type of perception. Swimmer S6b said: “I’d hide before work out. My sister had to go, so 

if I’d hide out long enough my mom wouldn’t wait forever. Once every 2-3 weeks.” Another 

sub-elite swimmer who provided a differing account was S3 who described a manipulation of his 

environment at age 14. He and his family were not satisfied with the team he was on at the time 

and wished to find a group that had perceptions and goals more congruent with his. He shared:  

It wasn’t challenging and they didn’t do any of the big meets like JOs and other big 

meets. It’s kind of a smaller team so I kind of grew out of it and went to a bigger team, a 

more serious team. 

As with high effort factors, similarly experienced and perceived environmental factors 

among those in the elite group and some in the sub-elite group were reported. It is probable that 

positive and facilitating environmental factors increase the probability of achieving elite 

performance. However, as evidenced in this study where swimmers of differing achievement 

levels trained at the same site and grew up in similar families with adequate financial means, 

environmental factors do not appear to be necessary and sufficient to develop elite athletes. The 

actual structure of one’s family does not appear to be as significant as does its ability to 

systemically optimize the athlete’s probability of achieving expert athletic performance. This is 

similar to the idiosyncratic perception of one’s training facilities and opportunities.  

 Table 9 summarizes the similarities and differences between each group of swimmers as 

pertains to the “Environmental Condition” factors of coach, significant others, facilities, and 

opportunities. 
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Table 9 

A comparison of the study’s elite and sub-elite swimmers on the “Environmental Conditions” 

factors of the 4-Factor model. 

 

 Elite Swimmers Sub-elite Swimmers 

 

Coach’s 

knowledge 

 

Extremely knowledgeable about swimming and adept at training swimmers 

 

Coach 

relationship 

Perceived as a focused and authoritative 

task-master who collaborated with the 

swimmer 

 

Perceived as a focused and 

authoritarian task-master who 

directed the swimmer 

Significant 

others 

Parents were supportive and actively involved; friends and other people playing 

facilitative roles in their lives respected and supported the swimmer’s 

dedication and effort 

 

Facilities 3 of the 8 said they had optimal training 

facilities; every elite swimmer expressed 

having a quality coach was more 

important 

3 of the 11 said they had optimal 

training facilities; the 8 without 

expressed various levels of 

frustration with that fact 

 

Opportunities All swimmers consistently mentally 

manipulated their experiences to their 

advantage, e.g., poor training pool to 

great racing opportunity at important 

competitions and feedback from the 

coach was helpful 

3 of the 11 swimmers reported 

mental manipulations similar to the 

elite swimmers; 8 commented about 

less-than-optimal environmental 

exposure as “just the way it is,” or 

the coach is a task-master 

 

 

Every swimmer acknowledged the importance of their environment. Each of them swam 

for a coach with a proven history of training elite swimmers. Additionally, their coaches have a 

great deal of knowledge about swimming and the ability to facilitatively apply that knowledge to 

their training. However, differences appeared between elite and sub-elite swimmers in the way 

they interacted with their coach. Seven of the 8 elite swimmers commented about the 

collaborative effort he or she engaged in with the coach. Nine of the 11 sub-elite swimmers 

shared their feelings of the coach as more of an authoritarian individual whose direction they 

were to plainly follow. 

 96 



 

The swimmers’ families were all highly supportive and actively participated in the 

swimmers’ sporting, academic, and social life. Family members knew what was going on in each 

others’ lives while they also respected relational boundaries, e.g., the coach coached and the 

parent parented. The only swimmer who expressed periodic role confusion in this sub-factor was 

swimmer S2c, whose parents were also her coaches. Friends and a social life, albeit possibly 

fewer in quantity and less in frequency due to the time commitment to swimming, were also 

cited as important aspects of life.  

Although quality facilities were recognized as a positive sub-factor by every swimmer in 

this study, they were not identified as necessary for attaining expert performance (i.e., as long as 

the facilities were above some minimal standard). Interestingly, two of the elite swimmers 

verbalized the positive aspects of sub-standard training natatoriums, i.e., their environment could 

make a swimmer stronger and facilitate positive feelings when competing at an ideal site. None 

of the sub-elite swimmers made comments similar to this.  

The final sub-factor under “Environmental Conditions” includes opportunities, i.e., the 

amount of control the swimmer had over change and the feedback he or she received from the 

environment. Athletes are constantly exposed to potential sources of feedback from their 

environment. Both elite and sub-elite swimmers reported situations that exceeded some 

idiosyncratic threshold that prompted a change; whether that was (a) precipitated by a discussion 

with their coach, or (b) a way of perceiving how a poor training facility can actually aide 

performance. The swimmers in this study did not always have optimal opportunities available, 

but it appears that what mattered more than their current state was how they interacted with that 

environment. One’s affective and cognitive coping strategies, coupled with his or her 

attributional style, as they relate to this topic (and other topics/factors) may be quite significant. 

This third factor, “Coping Strategies” is elaborated on next. 

Coping Strategies 

 The third major category that arose from the interview data involved the athletes’ coping 

strategies employed within a stressful environment. This study’s swimmers provided data 

regarding their cognitive and affective strategies, as well as their attributions related to their 

swimming experiences. This information is presented next. 
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Cognitive. The cognitive coping strategies employed by these swimmers included the 

lower order themes of self-talk, monitoring of internal states, and the cognitive presentation of 

their idiosyncratic perceptions. 

Every swimmer commented on his or her perceptions of the world. Swimmer S1 noted: 

My first swim coach, he really was kind of weird. My parents weren’t very comfortable 

with him. Here I was, sixth or seventh grade and he was talking to me about his 

alcoholism [first coach in Florida]. I was with him like three months. He got fired. He 

wasn’t a very good guy. He stole money from the team. 

E1 shared some of her environmental perceptions and the cognitive mechanisms she used to 

make sense of her experiences when she said, “My parents and I, we experienced it all. We went 

through everything. It was a jealous factor;” “I’ve had the opportunity to do more things at 23 

than people will ever do in their lifetime;”  

There have been some bumps in the road, but you know when does life not have 

bumps? And there are still people out there that I know are still saying there’s no way she 

can do it… but that’s the human race…; and 

I was going into my junior year of high school [1996-1997 school year] and all I 

wanted to do was try to go to school my junior and senior year, kind of down times in 

swimming, you know the year after the Olympics there’s not a whole lot going on, and I 

just wanted to try to, you know, have boyfriends, have friends, do some more things 

involved in school. I learned really quick that either people really respected you and 

understood, and just wanted to know who [I] was as a person, not who she was as a 

swimmer and an Olympic Gold medallist, and there were people that would slam the 

door in your face and not ever give you the opportunity and think that you were this big-

headed, egotistical bitch. And I just kind of learned at 17 “if you don’t like me that’s fine 

because I’m not going to kill myself to make friends.” I would come home crying to my 

mom “why can’t I just be accepted as normal?”… The Olympics were over, and great I 

had a gold medal, but God, I just wanted to go to a normal high school and be normal. 

There were times when I would come home crying. My mom would just “you know, 

you’re strong, you’ll figure it out.” And finally I did. 

All 19 swimmers provided life stories. They were all able to use thoughts in a manner 

that helped them make sense of, and cope with their environment. Table 10 provides an example 

 98 



 

of the cognitive methods utilized by each swimmer. Additionally, these idiosyncratic 

elaborations allow for easier differentiation between this study’s elite and sub-elite swimmers. 

Following this table is a brief summary of this data. 

 

Table 10 

Examples of the cognitive coping mechanisms employed by each swimmer in this dissertation. 

 

Training Site Elite Swimmers Sub-elite Swimmers 

 

1 

 

I’d test anything, put anything to the 

limit.  

 

ACCs I didn’t swim well. The next week 

the guys had ACCs…since coaches were at 

guys’ ACCs we were on our own and our 

coaches were emailing us practices to do, 

but I was like “I’m not going to do that.” So 

I kind of did my own practice and I swam 

so much faster than I did at ACCs like the 

week before. 

 

  

You know, I really think swimming 

should be left on the pool deck [a 

comment to mom at dinner during a 

competition] 

 

A: I just tried to deal with it [shoulder 

problem], I don’t know… I think I talked to 

[coach] a lot. He tells you, you’re gonna get 

through it, and its gonna get better... he says 

that a lot. [Feels] frustrating kind of, but… 

2 

B: I did the 200 fly, then one heat of boy’s 

200 fly, and then my 500 free… So I got 

out, I got my towel, and I didn’t get to swim 

down, and I had to go swim my 500. I did a 

good 200 fly, 2:16, and my 500 free was a 

best, I did a 5:09, I really wanted to get a 

5:05, so I wanted to break 5:10. My coach 

was like you could probably do it, don’t 

worry, I’m sure if you wouldn’t have swam 

that 200 fly you would have been 5:05, 

5:04. I was like ok, that’s good, but I 

haven’t figured that out yet. 

C: I was thinking I didn’t even want to go to 

that meet. I was like ‘lets skip it this 

summer, lets not even go,’ and 2 weeks 

before the meet we had a meet in Ft. 

Lauderdale called regions, I went to that 

and swam out of my mind. I dropped 5 

seconds in my 200 breaststroke, 5 seconds 

in my 400 IM, and I saw that I was so close 

to seniors, and I knew that I would be a 2nd, 

3rd seed at juniors…  
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Table 10 – continued 

 

 

Training Site Elite Swimmers Sub-elite Swimmers 

 

3 A: At that meet I remember sitting out 

and watching. I didn’t make the relay 

that night… I remember being so angry 

and so motivated to get back…, and I 

committed to myself that I would be 

back the following year swimming on 

that relay [2000 Olympics]. And then 

after that I swam in local meets and my 

times were all best times in season. 

B: After the 1st week of practice I 

wanted to quit, but I went to the first 

meet I loved it. USS swimming it was 

really hard, and the coaches were 

[stricter] than summer league 

coaches… it’s going to sound really 

stupid, but I really liked to get ribbons 

[at age 6], and they had a lot of ribbons 

for me, it was a big influence… 

 

We just weren’t satisfied with the team we 

were on… wanted to go to a better team. It 

wasn’t challenging and they didn’t do any 

of the big meets 

  

I think probably around 8th grade I 

really started to realize that work is the 

only way to get better, and I think it 

really took off when I started growing 

too. That gave me more of an incentive 

to work hard - I was getting results a lot 

faster and I was just swimming a lot 

better. I try to give as much as I can, 

depending on the circumstances. 

 

 

A: It was kind of like if I got a bad grade 

they’d get in my face about it to see what I 

needed to do to do better. I took it well. I 

just tried to do better. I don’t know if it was 

I wanted to do better or if I didn’t want to 

disappoint my parents or a combination of 

both. 

4 

B: I overtrained my shoulder… I basically 

just beat the hell out of it. I didn’t let it 

recover and I didn’t take any time off. I just 

kept swimming and training hard… I 

couldn’t move my arm above my head any 

more, it hurt so bad… I had basically 

shredded the bicep tendon. 

 

5 I was committed to doing everything in 

my power to make that team. 

It was hard to put in that amount of time 

day in and day out… but that’s what you 

had to do.  
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Table 10 – continued 

 
 

 

Training Site Elite Swimmers Sub-elite Swimmers 

   

6 A: I was a good kid, I did well in 

school, I had a good family history, so 

[college coach] was just like “well, I’ll 

give you a shot.” 

A: One of the things I remember is going to 

Zones for the first time my sophomore year 

in high school…, it was a pretty cool thing. 

It was the first time I had ever been there 

but I brought my water balloon launcher… B: I feel like every day is an 

opportunity. B: [my parents said] if you don’t want to do 

it that’s fine, but then I wanted to do it again 

in high school to be competitive in high 

school swimming. 

C: I would give it everything I had, but 

sometimes… 

 

 

As Table 10 illuminates, two of the elite swimmers, i.e., E1 and E5, reported doing 

whatever it takes, i.e., a total commitment. Swimmers E3a, E3b, and E4 shared their thoughts 

about how the results they earned provided them with motivation to focus and strive with ever 

increasing diligence toward their ultimate goal of being the best. The two elite swimmers in the 

Virginia training group also recognized the results associated with hard work and the importance 

of taking advantage of every moment available in order to outperform others. The final elite 

swimmer, i.e., E2, was beginning to show cognitive processes at the age of 14 that were 

exhibited by E3b early in her career, i.e., setting boundaries with her parents. 

Some of the sub-elite swimmers exhibited similar cognitive coping strategies when 

reporting their environmental interactions. Swimmers S1 and S3 reported making adjustments to 

the environment in order to improve their chances of becoming an elite swimmer, and S6c 

realized as she matured that she had choices and could play an active roll in her processes toward 

her outcome goal. Her behavior reflected this realization as she implemented the changes she 

could and those that provided her with an improved chance of reaching her goals. However, the 

remaining sub-elite swimmers, i.e., 8 of the 11, reported cognitive processes that differed from 

those of the elite swimmers’. Swimmer S6a provided perhaps the most illuminating example 

when he reported his experiences with his first big regional competition as a 15 year old. He 

brought a water balloon launcher and comprehensively shared his experience with this toy and 

his friends in the hotel, while thoroughly excluding any reference to his competitive experience. 

 101 



 

Additionally, S6b shared his cognitive indecisiveness toward committing to the sport. 

Furthermore, S4b’s reports reflected a lack of cognitively elaborating about how to do better or 

how to self-monitor so that future potential set backs are proactively avoided through cognitively 

means. Swimmers S2a and S2c reported cognitions in a manner that you “just deal” with 

challenges and things “just happen,” respectively. S2a’s challenging interpersonal situation was 

similar to E1’s experience. The difference between these two swimmers appears to be that E1 

disengaged, i.e., “it just doesn’t matter,” while S2a approached her situation by just ignoring the 

discomfort in the hope that the relationship would improve. Neither person confronted her 

challenge, but the elite swimmer was able to release it from her thoughts. Swimmer S2b was 

quite candid in her current inability to “figure it out yet.” However, she is 13 years of age and 

likely is in the early stages of Piaget’s formal operations phase where this type of cognitive 

processing is developing. How this develops as part of her cognitive schema may play a role in 

her future performance level, along with the other factors cited in the 4-factor model introduced 

in this dissertation. The different cognitive coping styles and strategies between elite and sub-

elite swimmers may interact with their affective coping styles, the amount of effort expended, 

environmental conditions, and predispositions in a way that results in certain performance levels. 

Each of these swimmers also communicated an organized schema that was related to his 

or her affective experiences and attributional style. These two sub-factors are presented next. 

Affective. Lower order affective themes included insight into each swimmer’s level of (a) 

motivation that led to persistence, perseverance, and tenacity, and (b) willingness to accept 

challenges. 

Statements by swimmer E1 provided insight into how the elite group members perceive 

sport when she said: 

I realized then [when she made the decision to have surgery rather than retire] that 

I can’t quit swimming, I’m not ready to, I want to try to make three Olympics, and try to 

win the 800 again. You know there are so many things I can do this summer that have 

never been done in the sport of swimming… It’s quite an opportunity. And I don’t take it 

for granted. It’s a hard job, but it’s also a great job.” She went on to elaborate by saying 

“And, of course, it’s always been my goal… it’s always been what I wanted to achieve. 

And nobody has said “[E1], I want you to be an Olympic gold medallist, now go out and 

do it.” And I’m thinking “Ah yeah, whatever, ok, yeah I’ll give it 60%”… so I think it’s 
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because it’s 100% my dream, my goals, everything that I want to do definitely plays a big 

role in being the best. And making sacrifices. That has been some of the hardest for me.  

Swimmer S1 provided evidence that her motivations may emanate from more external sources 

and be more associated with outcomes rather than processes with her statement, “I guess I just 

really like performing in front of people, like entertaining people.” The salient difference 

between elite and sub-elite athletes may be in their persistence, perseverance, and tenacity as it 

relates to the process and the outcome. However, some of those in the sub-elite group also 

presented with high motivation and great willingness to accept challenges. Swimmer S4b shared 

one of his first swimming experiences: 

I remember the first practice was just a nightmare. Well the first… the warm up was like 

a 300 swim and I had never swam that far continuously before and so I barely made it. 

By the end of that season, and it was only 2 or 3 months, I had improved a ton. 

This was a novel experience for him and he willingly accepted it even though it was a daunting 

challenge for him at the time.  He persisted and, over a 14 year career he rose to be an NCAA 

qualifier and is now planning on attending medical school beginning in the Fall of 2005. 

Additional examples of each swimmers’ affective coping styles and strategies presented in Table 

11. Following Table 11 a discussion of the similarities and differences between elite and sub-

elite swimmers is offered. 

 

Table 11 

Examples of the affective coping mechanisms employed by each swimmer in this dissertation. 

 

Training Site Elite Swimmers Sub-elite Swimmers 

 

1 

  

“Mom I am not going to swim and I’m really 

kind of upset and I’m going to go to church 

and pray.” I was so mad I was swimming 

that… she showed up to church and I was 

crying and she just kind of prayed with me 

about it. 

There’s times in practice where I’ll cry 

just… because I’m just so mentally 

drained that you just kind of do that 

uncontrollable like tear thing. But I 

have this… I know it more now that 

I’ve gotten older,... there’s just 

something a little bit different about me 

that I have this psycho 

competitiveness,… I think you have to 

in order to be in the same sport doing 

the same thing since I was nine… 
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Table 11 – continued 
 

 

Training Site Elite Swimmers Sub-elite Swimmers 

  

I have a real fear that if I don’t train 

someone’s going to get past me… And we 

went on vacation we emailed and [Coach] 

got me a pool and I went and trained with 

another team in Iowa. I do it when I’m away 

from here [with my family, e.g., on 

vacation]. 

 

A: It might be better the way I have it 

[training far from home] cause, if you have 

a best friend that swims then they quit you 

feel abandoned maybe, it doesn’t really 

bother me that much 

B: [If] I missed a hard work out, guilty 

basically that’s exactly how I feel. My dad 

knows that I’ll like never skip. Coach said 

there’s a practice last week in the morning 

and it was supposed to be 37 degrees, and 

Coach that night said that we didn’t have to 

go, and then at the end of practice he [says], 

“you know what, we’re going to have 

practice, it doesn’t seem like its going to get 

that cold.” We’re all so excited that we’re 

not going, I was so mad at him. I was like 

I’m not going, he’s [says], “it’s mandatory.” 

I can’t do that, I feel so guilty not going. 

2 

C: I’d question everything. Like if I’m 

training hard enough, if I’m supposed to 

train at my best times, the older you get the 

harder it is, but I always had that thought…, 

so mentally I’d just start feeling like giving 

up because I couldn’t do that no matter how 

hard I’d try, I’d feel like my strokes were 

always flipping… Cause it’s always, well, 

maybe I’m not deserving of having a good 

swim at this meet… That’s the final answer, 

you just do. It’s good and it’s bad, it’s like 

there’s no happy medium. 

 

 

3 

A: I guess it’s just being scared of not 

knowing what’s next, or whatever this fear 

was. It was stopping me from being as good 

as I could’ve been. That was the turning 

point when I decided I was going to Trials 

and winning. 

That’s unbelievable (Ryan Lochte going 

1:38 in the 200 back). I couldn’t even 

imagine going that fast; or going 45 in the 

100 back. Just out of my league I guess. 

B: I think about it [missing out on the 2004 

Olympics] quite a bit. Like the weeks after 

it, sometimes I would just start crying for no 

reason. I try to keep it more to myself 

because I don’t want anyone to feel sorry 

for me or anything. I don’t have a bad life. 

Just sorry that I put in so much effort and I 

didn’t perform how I should have, how I 

was expected. 
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Table 11 – continued 
 

 

 

Training Site 

 

Elite Swimmers 

 

Sub-elite Swimmers 

 

4 

 

You come in [some days] and 

you’re not feeling well, or if you 

had a bad day in school it’s harder 

to focus but I’d say most of the time 

I’m really focused and, you know, 

I’m giving 100%. 

 

A: The knee injury was a lot worse 

emotionally [than my heart surgery] 

actually because I was so stressed out 

from being so close to getting my 

[Olympic Trials] cut and then I got the 

flu too and then that even stressed me 

out more and I thought “time’s running 

out, I’m not going to be able to get my 

trial cut.” And that was the main focus 

of my career up until that point. That 

was real emotional. I really never let it 

get to me. I always try to stay positive 

and look at the bright side I guess. And 

I just kept going and I eventually got it. 

B: Especially when you’re taking a lot 

of hard classes but that’s just something 

you’ve got to work out and get good at. 

[how’d he learn how to do this?] Just, I 

guess, years of practice. 

 

   

When I was younger I would have a 

good swim and then not so much, in 

practice. And so that frustrated me a 

lot. I also feel like everybody 

should train like I do and when they 

don’t and then they get a “good 

job” or they get a… I just don’t feel 

it’s real equal. I was very into my 

coach’s compliments and what he 

said to me. But I remember also 

telling him to stop telling me I’m 

doing ok when I’m not. 

 

He [coach] demoted me down to 

another group to train in that summer. I 

trained with [coach X], a distance 

coach. That happened my junior and 

senior year of high school. I wanted to 

swim with [coach], but only when I 

wanted to show up, and he didn’t let me 

do that, so I was fine in the other group. 

Do it for fun, not take it so seriously all 

the time.  

 

5 
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Table 11 – continued 
 

 

Training Site Elite Swimmers Sub-elite Swimmers 

   

6 A: There’s a lot of people that do that. 

They’re afraid that on number five 

they’re going to be dead and hurting so 

they don’t try till the last one. Just cause 

they’re afraid of the pain of what it 

takes to be better. They’re not willing to 

give that. They’re just afraid to be tired. 

A: I felt like I lost my stroke. I 

didn’t feel like I had the… those 

last few meets leading up to trials I 

was going slower than I’d ever gone 

in season. I don’t know. It was just 

kind of weird. I don’t know I can’t 

explain it. I just think I did some 

different things that I shouldn’t 

have, but I guess if I didn’t try them 

I never would have known, you 

know? [how did that feel?] It was 

tough. Honestly I still am “God, I 

wish I would’ve made the Olympic 

team.” 

B: So my stroke wasn’t feeling good at 

all. My stroke was off, and I wasn’t 

mentally in it. 

C: I remember this year at ACC’s on 

the first night was the 200 medley relay, 

and it was pretty close after the fly, I 

anchored. I felt like I was going to pass 

out on the block, cause there was so 

much noise, so much adrenaline, I had 

taken pain killers cause I had a 

headache when I woke up from my nap 

with caffeine. I was thinking, I don’t 

know if I can dive in. 

B: It [knee surgery] was definitely 

difficult. One, you never know what 

to expect from surgery. And two, I 

felt like I might not ever be the 

same… I was real nervous about it 

but after the surgery everything felt 

like it was going to be ok, you 

know, and enough doctors and 

coaches explained that it was just 

minor surgery that you could get 

back to 100%. Since I had their 

security in a field that I wasn’t 

familiar with that made me go after 

it a little more. 

 

 

All 8 of the elite swimmers in this study consistently reported coping strategies with their 

affective states that resulted in increased levels of persistence, perseverance, and tenacity, or in 

their willingness to accept challenges. Examples presented in Table 11 for the sub-elite 

swimmers illustrate that just 4 of the 11 (i.e., S2c, S4a, S4b, and S6c) provided examples of 

strategies similar to those employed by the elite swimmers in this dissertation. Swimmers E2, 

E3a, E3b, and E5 reported responding to frustrating circumstances with increased motivation. 

They used an event in their life to increase their drive, persistence, and perseverance. Swimmer 

E1 reported consistently being able to push herself to the limit and accepting nothing less. 
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Swimmer E6b reported a willingness to trust experts in other fields, e.g., coach and surgeon, to 

allow him to relax and experience an anxiety provoking situation with facilitative emotions, 

thereby permitting him to increase his persistence and perseverance in training to facilitate his 

recovery and return to being highly competitive. Swimmer E6a spoke of the affective experience 

he encountered after attempting to implement some changes to his training prior to the 2004 U.S. 

Olympic Trials. These changes resulted in a relatively poor performance and he did not qualify 

for the team. However, he also expressed some personal satisfaction in trying; his willingness to 

accept challenges continues even after such a personal disappointment. 

In contrast to the other seven elite swimmers, E4 provided very few affective statements 

during his interview. However, when he did his focus was on persistence and engaging the 

challenge that presents itself with the tools available. His brothers, i.e., swimmers S4a and S4b, 

reported similar affective coping strategies. They stated “just don’t let it get to me,” and “just 

work through it.” These three swimmers provided stimulating data for this study’s purposes. 

They grew up in the same house with the same parents. They trained in the same program under 

the guidance of the same coach. The reports from all three supported similar affective coping 

styles, yet their performance levels differ. 

Two other sub-elite swimmers, i.e., S2c and S6c, provided reports of affective coping 

styles that incorporated increased motivation and willingness to engage challenges. The 

remaining seven sub-elite swimmers presented affective styles that included (a) accepting one’s 

limits or the outcome, i.e., S2a, S3, and S5, (b) retreating to a parent or church in an effort to 

have some external source “solve” the problem, i.e., S1, (c) identifying what others should do 

while he did not exhibit behaviors congruent with his statements about how others should best 

meet affectively challenging states, i.e., S6b, and (d) expressing guilt, which, unlike shame, is 

due to one’s feeling of not meeting idiosyncratic standards of achievement or behavior, i.e., S2b. 

This final example is from the 13 year old female who participated in this study. The processes 

she engages in as she develops during the formal operations stage may ultimately play an 

important role in her achievement level.  

The different affective coping styles and strategies employed by elite and sub-elite 

swimmers may provide insight into the mechanisms salient to the development of expert athletic 

performance and a better understanding of how some athletes rise to the pinnacle while others 

who experience identical training and coaching do not. This data supports the notion that elite 
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swimmers’ and some sub-elite swimmers’ are highly motivated and are willing to accept 

challenges. Therefore it appears likely that motivation and affective tendencies similar to those 

noted here may be necessary to reach high levels of athletic achievement. Every swimmer who 

participated in this study was highly motivated. However, this may not be a consistently 

differentiating factor between becoming the best in the world and achieving a national ranking as 

some sub-elite swimmers were also highly motivated . Once again this study illuminates a factor 

that is probably necessary but insufficient for the development of expert sport performance. 

Attributions. The attributional strategies employed by these swimmers were an additional 

lower order theme to emerge from the interviews. Each swimmer provided information regarding 

his or her idiosyncratic way of perceiving locus, stability, and controllability within the 

environment. Swimmer S1 shared her typical attributional style when she commented on her 

preparations for the 2000 Olympic Trials by reflecting: 

And, like in practice [coach], he had my stroke count down perfectly as to how I would 

swim it. How many strokes I needed to take in a 50m, and we did it countless times 

during taper, but I just got in that water [the race] and I felt so good with that foxskin 

[swimsuit style] on and just the tension of the meet I just like shhhh… I was supposed to 

split a 28 going down. I went out at 27.4 with the foot… It was just bad [internal, 

unstable, uncontrollable] 

Swimmer E1 expressed her consistent attributional style with statements such as “I had a dream 

of being an Olympic swimmer [at 8 years of age], and you know people are of course going to 

put me down and say ‘it’s never possible,’ ‘she’s too small,’ ‘you don’t have enough height’…” 

[internal, unstable, controllable], and 

I’ve found through the years – going through two Olympics, and now going to try to 

make my third, and I’ve done my Olympics at 16, 20 and will be 24 – and those are the 

biggest growing spurts of a woman’s life… so one thing that my coach and I realize that I 

think has been so successful for us is what I did to prepare myself for Atlanta was 

completely different from what I did to prepare myself for Sydney, and then completely 

different again for Athens [internal, unstable, controllable]. 

This study’s athletes also provided insight into their attributional styles when making 

statements about their non-swimming experiences. E1’s comments regarding her injury 
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experience were typically expressed as follows: “I developed a new respect of my swimming 

after my surgery” [internal, unstable, controllable], and 

When I had the MRIs done my surgeon was amazed that I was able to swim that well for 

such a long period of time [18 to 21 years of age] and avoiding surgeries… If I come 

back from two major surgeries like this, this will be one of the first times an athlete’s 

come back from such a major surgery. I had to retrain my body [internal, unstable, 

controllable]. 

S1 shared her attributional style when commenting about non-swimming life experiences as 

exemplified with the following comment: 

My brother and I would just play with those [little green plastic army men], and also 

inside we loved building forts, and sometimes we’d gather up all the pillows in the house 

and just jump on all the pillows. We were very active kids. Loved to play. [internal, 

unstable, controllable] 

Swimmer E1 also made statements about coaching, career decisions, and emotional 

challenges such as “I’ve, of course, been with [coach] a long time since I decided to bypass the 

college route” [internal, unstable, controllable] and “I would say frustration is definitely 

something that just brings me to tears because I feel I can do better than this but, you know, 

something’s [her shoulders] frustrating me and getting in the way” [internal, unstable, 

uncontrollable]. Additionally, she stated “There’s times in practice where I’ll cry just in practice 

because I’m just so mentally drained that you just kind of do that uncontrollable like tear thing” 

[internal, unstable, uncontrollable]. 

Many of the athletes in this study experienced injuries during their careers, i.e., E1, S1, 

E2, S2c, E3a, S4a, S4b, E5, S5, E6a, E6b, S6a, and S6c. Swimmer S1 spoke about her injury 

with the following statement, “I chipped a bone in there [her elbow] – 10, or 9 or 10 [years old] 

during gymnastics… I don’t even really remember how they [her parents] acted” [internal, 

unstable, uncontrollable]. She reported no other injuries. Swimmer E1 had major shoulder 

surgery in the Fall of 2001. Her experience was expressed as follows: “I was out of the water for 

four and a half months, which was the longest period I have ever been out of swimming” 

[internal, unstable, uncontrollable], “My first practice back swimming was 600m. That was all I 

could do. To put it in perspective for just average normal people it was like learning to walk 

again” [internal, unstable, uncontrollable], “I was emotionally stressed, mentally stressed, but 
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what I had gone through after Sydney before I had the surgeries I rode an emotional roller 

coaster for a long time. I was trying to fight this pain” [internal, unstable, uncontrollable], and 

“My first ever shoulder pain was at 18, and I had my surgeries at 21” [internal, unstable, 

controllable]. 

 Every athlete interviewed in this study presented with high levels of motivation and the 

ability to cognitively process his or her experiences verbally, although to varying degrees. These 

two themes appeared consistently among elite and sub-elite swimmers. Differences began to 

appear between elites and sub-elites in their affective coping once willingness to accept 

challenges (the lower order theme) was analyzed more closely. All of the elite swimmers 

verbalized and behaved in a manner that supported their willingness to confront challenges. 

Some sub-elite swimmers expressed similar levels of willingness and some did not. This 

differentiation became more apparent once the swimmers’ attributional styles are analyzed. An 

in-depth analysis of these 19 swimmers’ attribution styles is beyond the scope of this 

investigation, however, it is possible that the elite swimmers tended to employ more internal, 

unstable, and controllable perceptions of the environment. It may be that this allows them to feel 

more empowered when it comes to a domain such as athletics. They may experience far less 

hopelessness when encountering a challenging practice or intimidating competition (e.g., 

Olympic Games) than do the sub-elites, who may present more frequently with external, stable, 

and uncontrollable attributional tendencies. These beliefs about events in their lives affect what 

they believe and how they feel about themselves. These emotions and beliefs may affect their 

motivation when they face similar situations in the future.  

Talent 

The final major category in this study’s thematic results presentation includes statements 

each swimmer made in response to the closing question asked by the researcher: “What do you 

feel contributes to a swimmer achieving top performances (e.g., World Records…) vs. excellent 

performances (e.g., qualifying for NCAAs or the U.S. Olympic Trials…)?” This higher order 

theme required each swimmer to acknowledge or refute their belief in some predisposing 

physiological trait. All 41 participants in this study agreed that there must be some type of 

“talent” and that this likely differs by person. Two higher order themes that arose during the 

interviews are presented in this section: (a) innate talent, and (b) the impact of talent on 

performance. 
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Innate talent. Actualizing one’s potential in an athletic domain was addressed by every 

participant. Since every coach who participated in this study has extensive experience with the 

day to day performances, behaviors, and attitudes of a number of elite, sub-elite, and non-elite 

performers, the data presented here are based primarily on their reflections. However, it is 

important to note that athletes with predominantly internal, unstable, and controllable 

attributional styles (i.e., swimmers in this study’s elite group) also recognized that there is likely 

an internal, stable, and uncontrollable factor (i.e., talent) that greatly influences anyone’s 

potential achievement level in an athletic domain. For example, one swimmer’s statement, i.e., 

from E1, about her anthropomorphic characteristics is important. However, what may be more 

important is how she used her understanding and perceptions, not as a crutch to excuse a lower 

performance level, but as a motivator to achieve even greater performance heights. E1 said, “I 

broke 100 pounds at 14. My first international meet was 1994 and I was like, 5’2” 94, pounds so 

I needed room and distance to swim.”  

The coaches interviewed for this study provided greater depth and breadth than the 

athletes and parents due to their exposure to numerous athletes of differing achievement levels 

over the course of their coaching careers. Therefore the coaches’ statements regarding talent are 

the most representative for the purposes of this study. 

The coach of swimmers E3b and S3 responded to the question regarding talent and its 

source by saying: “God. God’s sense of humor [is the reason for differentiation among the top 

2% of athletic performance].” He went on to elaborate by saying: 

You know, I think [E3b]’s a great racer. She works extremely hard. Physically she’s got 

all the gifts. I think emotionally and psychologically she’s got all the gifts. She’s got a 

wacky personality, which I think serves her really well and you know at some point I 

think the talent’s got to come in there somewhere. And I think any kid who’s swimming, 

if they gave the effort…, anybody can get to nationals… You know [E3b] wasn’t even 

the most talented kid on our team… I think we had kids who swam with [E3b] over the 

years who were more talented… But another thing about [E3b] – she’s a great racer. And 

I think that’s another aspect of it too, that I mean there are kids that work their asses off 

and they’re just not… you know I have girls who work really, really hard, they’re just too 

nice… [another athlete] has 2 issues: #1 she’s such a really nice girl and I think the other 
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issue is she doesn’t see herself at that elite level athlete. She doesn’t see herself 

competing with these girls. 

The coach of swimmers E4, S4a, and S4b provided additional insight as follows: 

Well… I mean, a lot of times it’s talent. I mean there’s just no arguing against that… You 

can work as hard as you want but when somebody has the gift and they’ve decided 

they’re going to work with it, you’re not going to beat them… On the other hand I don’t 

think it’s fair to ever dismiss someone like Phelps [20 year old male; 3 world records] for 

example. He obviously has the gift but he had to do something with it. I mean… to 

dismiss what he did in Athens and just say “well he just is gifted,” well that’s an insult to 

what he’s done. It’s an insult to how hard the kid has worked since he was 10 years old… 

I think there are a lot of kids out there that are very, very talented – Michael Phelps 

talent? Probably not, but in our sport it’s so hard and there’s so much sacrifice to get to 

that level that I think very, very few kids will do that. I think there are hundreds and 

hundreds and hundreds of [E4s] out there. But I think in the last little bit of time there’s 

only been one that decided to do what he did with what he had because it’s very difficult. 

I think that’s the mistake coaches make – I think there are a lot more talented kids out 

there than we think there are, but I don’t think we have enough systems in place to 

provide the environment for those kids to be as good as they are. Because it’s very 

difficult to be that long term minded. It’s very difficult to think that far down the road. 

It’s very difficult at 12/13 years old to not worry about how fast you are but to get the 

skills necessary to think about like building an aerobic base enough so I can be world 

class… And so many factors are involved – parents are involved, coaches are involved. 

Parents, coaches, the kids themselves, the community you live in, the area of the country 

you live in – some areas of the country it’s easier to do that than others… There are so 

many factors, but, so for the ultimate world record performance I do believe that talent… 

there’s no doubt that’s a key factor, but when you talk about kids just making Olympic 

Trials or even qualifying, or finaling at Olympic Trials, I think there’s a lot more kids out 

there with that talent than people give credit for. I just think the amount of time and effort 

and sacrifice that goes into getting to that though is so hard that very few people will do 

it. And some kids, unfortunately, will never achieve that… They’re just not talented 

enough. Those are the people you feel for, but that’s the way the world is. 
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When asked about E1’s training her coach said: 

As she got into the 12 years of age we were starting to step up into the 70-80,000m a 

week. And that was because she wasn’t the typical 11-12 year old. Just because she was 

talented and she was willing to work hard she was working with the older swimmers so 

she was able to do that. 

The swimmers and their coaches clearly feel that some concept of talent exists and 

impacts performance in some way. The concept of talent’s impact on performance is discussed 

next. 

Talent’s impact on performance. Although this study’s swimmers recognized the 

existence of innate talent they were reluctant to give the notion of some innate gift all the credit 

for an athlete’s eventual achievement. The coach of swimmers E6a, E6b, S6a, S6b, and S6c 

summed this up by offering: 

I have to say that there has to be God given skills that can be developed with a great 

approach to training and that has to be in combination with a determination physically on 

the part of the athlete to be the best. I don’t think hard work can overcome a deficiency in 

skills, not at the highest level. When it comes to competitive it doesn’t matter if I’m 

racing you in the pool or playing you in pinochle… there’s no place but first place – and 

who comes in second is the first loser [this appears to be the attitude that’s necessary for 

the top level performers]. 

He acknowledges the concept of actualizing potentials via a systemic interaction of factors. The 

idea that predisposing factors exist, that they can be manipulated via the environment, but that 

there may be a limit, is a salient thought for those interested in the development of expert athletic 

performance. Perhaps athletes, coaches, parents, and others who are interested in elite sport 

development, can improve their understanding of this concept via a greater emphasis on a 

systemic approach. There may be many different paths to expert athletic performance that 

depend on the individual’s (a) effort level, (b) coping strategies, (c) environment, and (d) 

physical and psychological potential. 

Summary 

The quantitative and qualitative results presented in this chapter provide insight into the 

developmental experiences of two groups of swimmers, i.e., one with 8 elite swimmers and the 

other consisting of 11 sub-elite swimmers. Elaborations on the differences and similarities 
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between groups, and among and between the swimmers of each group were provided. Although 

11 of these swimmers were termed “sub-elite,” it is apparent that every swimmer who 

participated in this study is highly accomplished, e.g., the sub-elite swimmers ranged from an 

NCAA Division I swimmer to a U.S. Olympic Trials qualifier and a 4
th

 place finisher at the 

British National Championships. 

The 19 swimmers who participated in this study provided quantitative data that reflected 

the following between group similarities; (a) the average number of hours the swimmers in each 

group spent deliberately practicing swimming (i.e., at 19 years of age the average of those in the 

sub-elite group was 5,138 hours and for those in the elite group the average was 5,090), and (b) 

the average number of hours the swimmers in each group engaged in all activities (i.e., at 19 

years of age the average of those in the sub-elite group was 6,294 and for those in the elite group 

the average was 6,715). The data provided by these swimmers supports the notion that different 

performance levels can be achieved with similar amounts of deliberate practice in the domain of 

swimming. 

Dissimilarities among these 19 swimmers were also reported in the following areas: (a) 

the age at which these 19 commenced their competitive swimming careers, which ranged from 4 

(swimmer S2c) years of age to 16 (swimmer E6); (b) the age at which each achieved certain 

performance milestones, e.g., national level performance achievements ranged from 12 years of 

age (swimmer E1) to 20 (swimmers E5 and S5); (c) the number of hours spent in swim training 

prior to their the first elite or highest performance, which ranged from 2,956 hours (swimmer 

E6b) to 10,099 (swimmer E4); and (d) the number of hours each person engaged in all activities 

prior to their highest achievement, which ranged from 6,754 (swimmer E3a) hours to 11,491 

(swimmer S6c). Therefore, based on this data in these four areas there was no apparent 

relationship between these swimmers’ achievement level and (a) the age at which he or she 

commenced competitive swim training, or (b) the number of hours he or she engaged in 

deliberate practice. However, there was evidence that there may exist a minimum number of 

hours an athlete must engage in prior to achieving a performance level attained by the swimmers 

in this study, i.e., the fewest hours engaged in training by any swimmer in this study prior to an 

elite achievement was almost 7,000. 

Qualitative data was broken down using content analysis of the 41 interviews conducted 

for this dissertation. Four factors emerged during this analysis and it is possible that these are 
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necessary and sufficient precursors for elite athletic achievement. The quantitative analysis 

uncovered support for potentially large idiosyncratic differences in the amount of time swimmers 

need to engage in deliberate swimming practice prior to setting a world record. Therefore, even 

though hard work is important it appears that other factors must also play a significant role in 

achieving elite athletic performance. The four factors uncovered in this dissertation’s qualitative 

analysis include (a) facilitative amounts of physical work, (b) a supportive environment, (c) 

appropriate coping strategies, and (d) talent, i.e., some adequately high predisposition for elite 

performance, that is actualized via its interaction with the first three factors. Qualitative 

similarities among the swimmers in this study included their active lifestyles, the high levels of 

motivation and desire reported by each, and the phases of athletic development each 

experienced. Additionally, due to the design of this study, every swimmer was exposed to an 

environment favorable to elite swimming performance. However, differences between elite and 

sub-elite swimmers were also reported. All 8 of the elite swimmers reported highly integrated 

physical work and facilitative coping strategies. They also reported actively managing their 

environment to seek out novel experiences in an attempt to optimize their performance. 

Additionally, the elite swimmers reported relying on others to assist them with processing 

emotional challenges, not solve them. These last three concepts were not as well developed by 

any of the sub-elite swimmers in this study. 

All 41 interviewees also reported that there likely exists an idiosyncratic predisposing 

factor, i.e., innate talent. However, they stressed that the important thing was not the existence of 

talent, but how the swimmer interacts with his or her idiosyncratic hard work, environmental 

opportunities, and coping strategies. They all reported the impression that an inherent, personal 

endowment does not dictate supreme performance. 

Every participant in this study reported an understanding that hard work increases one’s 

chances of reaching the top. However, it is also apparent that diligently applying one’s self does 

not ensure elite sport achievement. As is apparent from the data presented in this study, engaging 

in copious amount of hard work; having high levels of desire, commitment, motivation, and 

concentration; while being exposed to an appropriate environment and setting goals is sufficient 

to achieve elite performance. The 11 sub-elite swimmers who participated in this study support 

this conclusion. Based on the data provided in this chapter, elite athletic performance can be 

achieved with high levels of effort and a supportive environment that is appropriately integrated 
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with well-developed coping strategies in a manner that idiosyncratically incorporates an athlete’s 

innate physical and psychological talent. If all four of these factors are present in appropriate 

amounts and work systematically, then elite athletic achievement will likely result. A discussion 

regarding the implications of findings presented in this results section is proffered in the 

following chapter of this dissertation. 
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CHAPTER 5 

DISCUSSION 

 

 

 Theories explaining the development of expert sport performance (e.g., Bloom, 1985; 

Côté, 1999; and Ericsson, Krampe, and Tesch-Romer, 1993) were the guiding premises for this 

dissertation’s questions and method of investigation. These theories’ were supported by data 

collected from experts in a number of athletic domains, which is both one of their strengths and 

weaknesses. One way to potentially strengthen these theories is to conduct research that 

compares elite and sub-elite athletes. This is because each of these three theories espouses that if 

an individual experiences developmental patterns that are identical to those experienced by those 

in their respective research (i.e., elite athletes) then all the necessary and sufficient factors for the 

achievement of elite athletic performance will be addressed, and that person will perform at an 

elite level, i.e., an individual who works out with great physical and mental effort, practices 

appropriate recovery, and has a facilitative environment will achieve athletic expertise. However, 

this conclusion has a potential weakness because the cause-and-effect conclusions are drawn 

from a possible correlational relationship. Perhaps there are those individuals who apply 

themselves deliberately to their chosen sport and who experience facilitative environments, yet 

do not achieve expert performances. The current study overcame this shortcoming by analyzing 

data from both elite and sub-elite athletes who experienced similar developmental patterns and 

training environments. Comparisons such as this are likely to improve our understanding of the 

idiosyncratic factors that can enhance and inhibit the development of expertise in sports. 

Six training environments from around the U.S.A. were included in the final analysis. 

Each environment had at least one athlete who is considered elite as defined in this study (i.e., he 

or she achieved an Olympic gold medal, was ranked in the top-5 in the world for at least one year 

in his or her primary event, or is currently ranked as the top 13 year old in the world in her 

primary event). Additionally, 5 of the six sites provided the author with the opportunity to 

interview an athlete defined as sub-elite as defined in this study (i.e., he or she had achieved a 
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national ranking in the U.S.A. or competed in a national meet but had never achieved a world 

ranking of 50 or better). The sixth site offered the chance to obtain data from a swimmer who 

had never qualified for a national meet, however was one of the better swimmers on his NCAA 

Division I university team. Additionally, interviews with some of the coaches involved in this 

study provided information about other swimmers who were not interviewed for this study. This 

allowed for additional comparisons beyond those interviews provided by the 19 swimmers 

participating in actual interviews, although caution was used when incorporating this data into 

the larger body of information as no validation checks were employed, i.e., neither the swimmers 

themselves nor their parent were interviewed. 

 Two of the most interesting comparisons, as they relate to the current theoretical bases 

for the development of expertise, were: (a) the swimmers from Michigan, and (b) swimmers E1 

and E6b. The swimmers from Michigan are of interest because the three are brothers (i.e., E4, 

S4a, and S4b). This training site in Michigan offered a unique opportunity for understanding 

expert development as all three young men grew up in the same household, trained with the same 

club team and coach, and attended the same high school and university. At college all three were 

on the swim team at the same time. The oldest was a 5
th

 year senior, the next was a junior, and 

the youngest was a freshman. The middle son earned a gold medal at the 2004 Athens Olympics, 

and the other two qualified for and competed in the U.S. National Championships, yet neither of 

these two ranked in the top 50 in the world. The individual who coached these three brothers 

from the ages of 14 to 18 years provided perhaps the most thought provoking statement during 

the approximately 40 hours of interview data collected when he stated: “Hard work beats talent, 

until talent decides to work hard.” His comment succinctly expresses the primary hypothesis of 

this dissertation. Data collected from these three young men, their coach, and their mother 

illustrated a number of commonalities and differences among them. One of the consistent 

behaviors they all exhibited was a willingness to train rigorously with the goal of being the best 

swimmer in the world. However, to date, only one of them achieved this goal. All three brothers 

grew up in the same environment, trained with the identical resources, and exercised very similar 

mental and physical effort. How different performance levels can result from similar 

developmental experiences is the primary area that this dissertation investigates; this coach’s 

statement provides a potential rationale for this conundrum. There is a distinct possibility that, in 
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addition to effortful and intelligently applied work, sufficient and necessary factors exist that 

lead to exceptional athletic performances. 

 A comparison of swimmers E1 and E6b was also of unique interest. Swimmer E1 started 

swimming at the age of 6, exhibited exceptionally strong motivational tendencies, and put in 

years of practice resulting in a 5 year span (i.e., from age 16-20) as the top ranked female 

distance freestyler in the world. Swimmer E6b didn’t begin competitive swimming, from a 

deliberate practice perspective, until he was a senior in high school (i.e., at age 17 in 1998). 

Within a year and a half he was one of the top breastrokers in the world. A year later he won an 

Olympic gold medal in Sydney, Austrailia. His swimming experience in terms of the amount of 

deliberate practice differed greatly from swimmer E1’s, however, his motivational capacity, self-

awareness, and attentional focus were highly similar to E1’s. 

 The 19 swimmers who participated in this study achieved remarkably high levels of 

performance at some point in their careers. Seven of them are, or were, arguably the best in the 

world in their respective events. Among these seven they own 7 Olympic gold medals, 3 world 

records, more than 25 top 5 annual world rankings, and numerous American records. Of the 

remaining 12 swimmers, 9 are senior level athletes who achieved extremely high performance 

levels (e.g., a junior national champion, national consolation finalists, nationally ranked in the 

top 50, members of NCAA division I university swim teams, and U.S. Olympic Trials qualifiers) 

yet never met the criteria for an elite swimmer as defined by this study. The remaining 3 

swimmers are age-group swimmers (i.e., ages 12, 14, and 16) who were included in this research 

project because they were all ranked in the top 5 in the U.S. for their age-group at one time, and 

their training regimen meets the criteria for deliberate practice. Individuals in both the elite and 

sub-elite groups can be considered exceedingly accomplished swimmers as very few athletes 

reach the performance level achieved by these individuals. However, there are clear differences 

between the achievement levels of the members of these two groups as their achievement levels 

can easily be differentiated. Analyzing the developmental processes and stages of the individuals 

in these two groups will likely provide important insight into the factors that are necessary, but 

perhaps not sufficient to reach elite athletic performance. This insight is presented next. 

Developmental Phases 

 Tables 12, 13 and 14 provide an overview of the two groups’ similarities and differences 

during the three phases of athletic participation as espoused by Bloom (1985) and Côté (1999). 
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Each phase is presented in table format and then followed by a brief comment. Once this process 

is concluded a discussion of these athletes’ experiences as they relate to deliberate practice is 

presented. Finally, a general discussion of the factors affecting the development of expertise in 

sport is presented. 

The development of expert athletic performance may follow a stage pattern as espoused 

by Bloom (1985), Côté (1999), and Piaget (1952). Applying Piaget’s stage theory perspective of 

cognitive development to athletic development may provide some valuable insight into the topic, 

provided the recent empirically based criticisms of his work are entertained.  

Piaget’s sensorimotor phase may play a role in future expert athletic performance due to 

some factor not included in this dissertation. According to constructivist theories such as 

Piaget’s, two of the processes that aid learning and improve each person’s understanding of how 

the world operates (i.e., form an individual’s schema) are assimilation and accommodation. 

These processes begin idiosyncratically impacting each person’s schema when he or she interacts 

with the world for the first time. Although not included in the interviews, questions of the parents 

regarding their child’s activity level and environmental interactions from birth to the age of 

around 2 years could provide insight into the factors that may play a role. There was consistent 

family involvement reported from elementary school to the present. A positive and facilitative 

environment may provide the future athlete with modeling opportunities involving high effort, 

facilitative environmental interactions, and ways of coping with successes and failures in 

everyday life, thereby raising the child’s self-efficacy in multiple domains and his or her self-

concept in later years. This may have salience in the lives of the 19 swimmers interviewed here 

as all are or were highly accomplished. 

In the Piagetian second stage of preoperational thought the future elite athlete is still 

likely to be poorly equipped to exercise behaviors toward any goal beyond egocentric thought 

(McDonald & Stuart-Hamilton, 2002; Piaget, 1924) and with a tendency toward centration, i.e., 

an inability to perceive more than one aspect of a situation (Craig, 1999). However, the ability to 

persist, persevere, plan, concentrate, focus, and develop functional attribution styles may be 

influenced by person-environment interactions during this stage. Every swimmer in this study 

was raised by parents that they perceived to provide support. The constructivist basis of Piaget’s 

theory implies continuous feedback between the child and the environment. Those interactions 

and transactions likely have implications for future thoughts, feelings, and behaviors. This 
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system may interact in a manner that manifests itself in specific thoughts, feelings, and behaviors 

later in life that affect one’s future athletic achievement level. For the athletes in this study these 

interactions either facilitated high performance or did not inhibit it. Their parents provided some 

examples of data illuminating a consistent theme of support, not control. The mother of 

swimmers E4, S4a, S4b said, “I have to say we’d take a night sometimes and not do anything. 

They needed some time to not be so programmed. They just needed to be kids.” Furthermore, the 

father of swimmer S1 stated: 

We didn’t want to pay our children for what they should be having fun at… we 

congratulated them on sort of a low key way… It was more feelings and we wanted her 

to have a good gut feeling that this was something good – to be successful and to work 

hard. 

It appears that the swimmers in this study were reared in environments that emphasized learning 

over dichotomous, right-or-wrong thinking, and perhaps this type of environment provides 

young athletes with the necessary environmental stimuli to achieve extraordinary performances 

later in life. 

Piaget’s concrete operations phase coincides with Bloom’s first stage of athletic 

development. During this stage the child begins to become proficient with behaviors and mental 

operations such as conservation, seriation and classification, negation, identity, and 

compensation. Once at this age the athlete is better able to understand cause-and-effect 

relationships. For example, the young athlete begins to understand the link between certain 

behaviors and his or her feelings, e.g., enjoying playing with friends at basketball or going to the 

pool in the summer. Likes and dislikes became clearer and the athletes began to link their 

motivations with those behaviors most likely to lead them toward achieving their goals. The 

child’s world becomes more concrete, meaning he or she better understands the nature of their 

physical reality. Examples of this were provided by swimmers S6b, who said, “I think I also did 

it so I could compete better in summer league the following year. 9/10, 11/12, cause I wasn’t the 

fastest one on my team, and I wanted to be competitive,” and E3b who shared her rationale for 

switching teams at the age of 11 years in order to train at a more intense program, “It’s going to 

sound really stupid, but I really liked to get ribbons, and they had a lot of ribbons for me, it’s a 

big influence on me.” The other swimmers in this study provided similar examples of behaviors 

that were driven by their motivations. 
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Piaget’s fourth and final stage coincides with Bloom’s second stage. Here the athletes 

were able to develop their ability to reason and deduce likely consequences. This dissertation’s 

41 interviews illustrated that in, and around, middle school age these 19 athletes worked through 

a process that formed their way of perceiving the environment and how the world operates, i.e., 

their “swimming schema.” Once this stage was complete these swimmers presented information 

illuminating how they implemented the schema they formed during Piaget’s fourth stage, i.e., 

formal operations. This led to Bloom’s third stage of athletic achievement where the athlete used 

environmental feedback to implement any adjustments to his or her schema and behavior with a 

goal of optimizing his or her achievement level. Examples of this were provided by every 

swimmer, their coaches, and the parents. To illustrate this three specific citations are included 

here. The first is from swimmer E1, who said:  

One thing that my coach and I realize that I think has been so successful for us is what I 

did to prepare myself for Atlanta was completely different from what I did to prepare 

myself for Sydney and then completely different again for Athens. 

Swimmer E4 stated: 

I think probably around 8
th

 grade is when I really started to realize that work is the only 

way to get better, and I think it really took off when I started growing too. Because that 

gave me more of an incentive to work hard because I was getting results a lot faster and I 

was just swimming a lot better. 

And for this section’s final example, swimmer S6c shared: 

I was really, really small in high school… but that is more from my family, cause my dad 

and brothers were also really small until 16, and then my dad is over 6 ft, [brother 1] is 

6’4”, [brother 2] is 6’1” maybe… my mom’s about 5’8”… So I wasn’t worried about 

being small, cause my dad told me you are going to grow when you are 16. My dad is a 

twin, it happened to my dad and it happened to my uncle, my dad was like it will happen 

don’t worry about it. 

These three examples provide some insight into the way environmental feedback was 

facilitatively processed by this study’s swimmers. 

Piagetian theory is primarily concerned with cognitive development and performance. 

However, the cognitive processes utilized by athletes likely play a major role in the decision to 

become an elite athlete. Since children’s performance can be influenced by motivation, 
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perceptions, memory, and social development, a multifaceted and multidimensional 

understanding of performance is warranted (Siegel & Hodkin, 1982). The similarities and 

differences among the 19 swimmers who participated in this study are numerous, yet some 

reached the highest performance level in the sport while others did not. The mechanisms 

mediating these differing performance levels among people who share environmental resources 

(i.e., coach, training pool, and in one case the family) cannot be adequately explained by 

appropriately purposeful and difficult bouts of work offset with periods of rest and recovery. 

Two people who experience identical workloads yet differing performance levels are adequate 

evidence of this. Tables 12, 13, and 14, and their associated narratives, provide additional data in 

support the need for a more comprehensive model conceptualizing the development of expertise 

in athletics. 

Table 12 illustrates similarities and differences between the members of these two groups 

during Phase I of their development, which included experiences up to about 10 years of age. 

This data presents the athletes’ and parents’ perspectives. Information from the athletes’ swim 

coaches was not collected at this stage as the athletes did not swim for the coach who was 

interviewed until after age 10 at the earliest. Parent and coach data was collected during this 

study in order to (a) verify and triangulate information provided by the swimmer, and (b) 

illuminate any subjective perceptions the swimmer had that may contribute to, or possibly inhibit 

the chances of, achieving elite athletic performance. 

Information provided from the first developmental stage illuminates the active nature of 

almost all the swimmers. These 19 were involved in a number of different domains when young. 

However, the differences between these swimmers’ activity level at this age could be of great 

interest. Early activity level may play a role in later achievement levels. The elite group members 

spent most of their time engaged in multiple activities. Some of the sub-elite swimmers did not 

participate in other sports (i.e., S2a, S2b, and S2c), while one swimmer (i.e., S3) did not 

participate in any organized activities outside those required by school (e.g., physical education 

and music classes). However, other sub-elite swimmers were highly involved in numerous 

athletic and musical activities (e.g., S1, S4a, S4b, S5, S6a, Sb, and S6c). Everyone in the elite 

group had at least one non-swimming domain he or she was deeply involved in. None of the 

swimmers in either group expressed a habit of spending much time watching television. 
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Table 12 

Comparison of Swimmers: Phase I – The Early Years (Initiation: <~ 10 years of age) 

 

   Elite Swimmers Sub-elite Swimmers 

  

Athlete’s Perspective 

 

Most were engaged in multiple 

activities; short term 

interest/understanding; some had 

competitive attitudes/tenacious 

(however, some did not) 

  High Effort 

 

Engaged in multiple activities; do 

things right; short term 

interest/understanding; competitive 

attitude relative to peers/tenacious 

  Environment 

 

Nurturing; supportive; somewhat 

directive 

Nurturing; supportive; somewhat 

directive 

  Coping and 

attributions 

 

Have fun; willingly accepted 

challenges; high motivation – intrinsic 

and extrinsic 

Willingly accepted challenges; some 

highly motivated 

  Talent 

 

Most were accomplished athletes 

relative to peers 

Most were accomplished athletes 

relative to peers 

 Coach’s Perspective  

  High Effort 

 

N/A N/A 

  Environment 

 

N/A N/A 

  Coping and 

attributions 

 

N/A N/A 

  Talent 

 

N/A N/A 

 Parent’s Perspective  

  High Effort 

 

For the purpose of fitness/health For the purpose of fitness/health 

  Environment 

 

Positive and supportive of child; coach 

as a resource 

Positive and supportive of child; 

coach as a resource 

  Coping and 

attributions 

 

High motivation from within the 

swimmer otherwise not highly 

developed 

Not highly developed 

  Talent Most were accomplished relative to 

peers 

Most were accomplished relative to 

peers  
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During this first phase the focus of the athlete and his or her family was primarily on the 

“here-and-now.” This study’s parents expressed a great interest in involving their child in a fit 

lifestyle that also developed self-discipline and pro-social behavior. The families of all 19 

swimmers were supportive of the swimmers’ activities as evidenced by driving them to and from 

practices, setting acceptable behavioral norms, and regularly attending competitions; all with the 

goal of raising their children in a subjectively appropriate and responsible manner. In contrast to 

the strong familial interactions during this phase, all 19 swimmers had rather platonic 

relationships with their coaches. The coach was viewed as the adult authority figure that guided 

and provided structure for the duration of the activity. There did not appear to be a strong 

affective relationship between the athlete and his or her coach for most of the athletes during this 

first phase. There are two exceptions to this, but these exceptions are more due to environmental 

circumstances than any other factor. In the case of E3b, she noted that her coach in her early 

years was the wife of her coach during her middle and high school years, when she reached a 

ranking of 4
th

 in the world in two events. Since this swimmer is still very close with her male 

coach, she remains close with his wife also. Additionally, one of the Florida sites presented a 

unique situation. The youth athletes who participated in this study (i.e., E2, S2a, and S2b) have 

been training with their current coach for 1-3 years and are still in daily contact with his wife, 

who was their coach during Phase I. This proximity appears to provide a heightened awareness 

of their previous coach’s contributions to their achievement level and an appreciation of that 

coach as a person. Furthermore, S2c is the daughter of the coaches at this site. None of the 

remaining athletes, or their parents, spoke of the individual who coached their child during Phase 

I with much depth or breadth. 

Swimmers in both groups began showing a willingness to accept challenges in Phase I. 

Additionally, many of the athletes from both groups demonstrated exceptional performance 

capabilities relative to their peers with a few notable exceptions (i.e., E4, E6a, S3, and S5). 

However, this did not appear to be a causal factor mediating eventual athletic performance 

achievement. Another consistency among all 19 athletes was that none articulated a well 

developed understanding regarding where this activity and achievement may lead him or her. As 

children, this study’s swimmers became involved in athletic and artistic activities as part of their 

overall emotional, intellectual, and physical growth. Most, if not all, of these activities were 

directed by others, e.g., parents, coaches, and teachers.  
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Most of the swimmers of both groups commented about this stage that most tended to 

perform at or above the athletic level of their peers at a young age in all types of sports including 

swimming, soccer, baseball, and basketball. However, other examples were also present. One 

athlete was described as being adept at swimming, yet not in other domains as evidenced by a 

comment from the coach of E3b who said she was “unable to dribble a basketball if her life 

depended on it.” It is important to note in this case that her coach also stated “you wouldn’t want 

to have her defending you though. She’d smother you until you finally gave up.” Tenacity, 

persistence, and perseverance are qualities recognized at a young age, and recognized by the 

coaches and parents of every single elite athlete in this study. Some sub-elite athletes and their 

parents (i.e., swimmers S2b, S2c, S4a, and S4) described themselves as possessing similar 

characteristics. This factor appears to be one of the more salient ones differentiating members of 

the elite and sub-elite groups, as Phase II and Phase III will illustrate in the following sections. 

It appears as though the entry factors (see Figure 1) and the subjectively perceived 

manner in which they were experienced by each swimmer, may provide a base from which 

future elite performance can, but not necessarily will, develop. Entry factors such as motor, 

physical, cognitive, perceptual, affective, and coping skills were facilitatively experienced by all 

of these athletes at a young age. Early in athletes’ careers, and then consistently over their 

careers, coaches and parents should encourage athletes to attribute their successes and failures to 

causes that are intrinsic, unstable, and controllable. If athletes feel that the cause of an outcome is 

intrinsic then they are taking responsibility for the outcomes they experience. Unstable and 

controllable attribution styles should be stressed as these will likely lead to an understanding that 

future improvement is possible if they make optimal choices in the future and invest the 

appropriate and necessary effort. 

The swimmers in this study all experienced athletic and academic success, some at the 

highest levels for their age, and others at noticeably lower levels. However, these early 

achievements did not correlate well, either positively or negatively, with future achievement 

level. An area that begins to appear during this first phase and becomes increasingly prevalent 

during later phases, is that members of the elite group appear to have had a heightened 

achievement motivation relative to the sub-elite group that went beyond “wanting to win.” They 

appeared to hate losing (at levels far greater than those in the sub-elite group), were aware of 

this, and behaved in a manner that provided every opportunity to win (legally). Members of the 
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elite group were laying the groundwork to facilitatively structure their affective-cognitive-

behavior intrapersonal system in order to maximize their chance of winning.  

This study’s swimmers exhibited many consistencies with Bloom’s and Côté’s first stage 

of expertise development. They experienced active lives: being involved and playing responsibly 

were stressed by their environment, i.e., parents. Each was also more heavily involved in the 

process rather than the outcome of their sport involvement in this phase, i.e., awareness of how 

the present affects future outcomes was low. However, even at this stage differences appeared 

between those in the elite and sub-elite groups. The elite athletes and their parents consistently 

made comments regarding the competitive behaviors exhibited by the members of this group and 

their affinity for engaging in activities for this reason, even at this young age. Comments of a 

similar nature were lacking from interviews with those in the sub-elite group. The parent of 

swimmer E6b stated, “he has always been a competitive type individual,” and the parent of 

swimmer E3b provided a similar comment about her daughter: “Well, she wasn’t afraid to step 

down, I mean when those boys were calling her a boy she was ready to beat them up. That kind 

of thing. She’s not afraid to confront a situation when she was younger.”  

The experiences in Phase I illuminated a number of process that crystallize during Phases 

II and III. Specifically, the elite swimmers became more concretely goal directed during this next 

phase. This, and other Phase II similarities and differences that began in Phase I, emerge more 

concretely as the athletes matured. These are described next. 

Table 13 illustrates the similarities and differences among these athletes during what 

Bloom (1985) referred to as “The Middle Years” and Côté (1999) called “The Specialization 

Years.” According to these two researchers, between the ages of approximately 10 and 13 years 

of age future elite athletes tend to shift the focus of their athletic experience from one of 

participation and fun to one of increasing intensity and goal orientation. All of those in the elite 

group exhibited this tendency during this phase, i.e., swimming for 6 of them and soccer for the 

remaining 2. Six of the sub-elite swimmers also exhibited this behavior, while 5 did not. This 

behavioral tendency may be an indicator of a Phase II developmental milestone that predicts the 

potential for future elite performance. It is valuable to note that over half of the swimmers in the 

sub-elite group exhibited similar behaviors to those in the elite group. Athletes, and perhaps 

others who do not make intellectual, affective, behavioral, and motivational shifts from play, 

participation, and fun type foci, to ones of increased intensity, frequency, duration, and outcome 
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orientation of their own volition likely will not reach expertise in their domain. However, an 

athlete who commits to this type of behavior does not appear to assure himself or herself of elite 

performance; 14 of the swimmers had almost identical experiences, yet 6 did not achieve elite 

performances. 

 

Table 13 

Comparison of Swimmers: Phase II – The Middle Years (Dev: ~10 to 13 years) 

 

  Elite Swimmers Sub-elite Swimmers 

Athlete’s Perspective 

 

 

 High Effort 

 

Active; all swimmers shifted to 

increasingly intense work 

Active; 6 shifted to increasingly intense 

work 

 Environment 

 

Coach as knowledgeable task master; 

parents supportive/provide well-defined 

problems 

Coach as knowledgeable task master; 

parents supportive/provide ill-defined 

problems 

 Coping and 

attributions 

 

Decisive and self-directed; all had 

internal-unstable-controllable perception 

and “wants” emerging; more focused & 

confident 

Indecisive or externally directed; a few 

develop external-unstable-uncontrollable 

perception and “shoulds” emerging; more 

confident 

 Talent 

 

Begins to realize that there may be 

something in addition to the 1
st
 3 factors 

that predisposed athlete to high 

performance 

All stated they worked hard while at the 

same time some admitted that they’d miss 

practice periodically 

Coach’s Perspective 

 

 

 High Effort 

 

All began to employ high effort Moderate to high effort employed 

 Environment 

 

Structures/relationships were sound and 

facilitative 

Structures/relationships were sound and 

facilitative 

 Coping and 

attributions 

 

Resilient Some were resilient, others recovered 

well, while some did neither noticeably 

well 

 Talent 

 

Hard work needed/was applied here to 

facilitate eventual high performance 

Same as elite, but some of the sub-elites 

did not apply themselves so potential 

couldn’t develop 

Parent’s Perspective 

 

 

 High Effort 

 

Very hard worker w/ excellent focus Some felt hard worker and great focus, 

but not all 

 Environment 

 

Good coach/pool; friends; strong family 

support 

Good coach/pool; friends; strong family 

support 

 Coping and 

attributions 

 

Finds a way to cope; learning how to do 

so but not quite sure why 

Some things got in the way of 

performance that he/she could do nothing 

about 

 Talent Most were good for age-group; there may 

be something predisposing 

Some were good for age-group; there 

may be something predisposing  
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Regarding the swimmers’ activity level and intensity, a distinct pattern emerged during 

Phase II. Swimmers from both groups were highly active and involved with the environment. 

This ability to engage the environment appears to be a necessary factor for elite athletic 

performance. However, it does not appear to be sufficient to result in elite performance. There is 

a need for increasing intensity and focus in one’s training if the athlete’s goal is to be the best in 

the world and apparently additional factors also contribute to elite achievement. Additionally, 

concrete outcome goals were reported as salient. The similarities and differences among 

swimmers E1, S1, and S2c are discussed here to illustrate this point. During this phase E1 

narrowed her focus to just swimming, voluntarily dropping all other activities as her 

understanding of her goals and the optimal means to reach those goals became idiosyncratically 

apparent. Swimmer S2c also reported narrowing her focus to just swimming. Swimmers E1 and 

S2c were willing and interested in working as hard as possible to reach their self-determined 

goals of being the best. Swimmer S1 was different. She was very active in swimming, non-

swimming sports, and in school. She began her swimming career in this phase, but was unwilling 

to narrow her focus to maximize her burgeoning swimming career, e.g., after a couple of months 

of practice she achieved performances ranking her in the top 16 in the country for her age and 

broke state age-group records. She continued to think of, and feel that sport was more of a play 

and fun activity. As such, she was content during this phase with simply being involved. She did 

not have a highly developed (a) understanding of what was involved in reaching the top, or (b) 

interest in committing to any one activity or sport, for any reason. All three swimmers were 

similar in that they verbalized their thoughts and feelings about ways that would facilitate 

reaching their self-determined goals, whether those goals were explicit or implicit, and regardless 

of whether those goals were outcome oriented or process oriented. During this phase E1 and S2c 

communicated their outcome goals while continuing to be intrinsically motivated. Swimmer S1 

did not exhibit the same ability to explicitly state her goals. S1’s reported behavior, thoughts, and 

affect support the notion that she was following her implicit schema to a more participatory and 

process orientation regarding her athletic involvement.  

The experiences of these swimmers who participated in this study also support the notion 

of a supportive environment as a necessary, yet perhaps insufficient, factor for the attainment of 

elite athletic performance. During interviews, all 19 swimmers described their coach as 
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knowledgeable, caring, and able to help them reach their goals. They also expressed feelings that 

their family was supportive. Any demands placed on the swimmers by their parents came in the 

form of “a process of development as a human being” focus. The parents (as reported by the 

swimmers, coaches, and parents) were uniform in this focus. None of these swimmers’ parents 

provided monetary or other extrinsic incentives to motivate their child to swim fast. For example, 

E1’s mom fit her swimming into her work schedule for the purpose of helping E1 reach her self-

determined goals. However, E1’s mom also dictated specific consequences if E1 did not 

diligently apply herself during practices. These consequences were reportedly administered 

swiftly, consistently, and without fail. 

Some of the sub-elite swimmers, e.g., S1, expressed similar feelings regarding the 

importance of others in their lives. However, the focus of their affect was different. For example, 

S1’s immediate family was close and supported her by having her make decisions and having her 

follow through with those choices for a reasonable time, e.g., her obligation to signing a one year 

athletic scholarship must be met (an event that occurred in Phase III). However, S1 frequently 

found herself quickly regretting making commitments, which is very different from the elite 

swimmer’s, e.g., E1’s, pattern of cognitions. S1 often expressed her obligations as “shoulds” 

rather than “wants.” Apparently, supportive parents are an integral aspect of becoming a 

successful swimmer. However, data reported in this study’s interviews supports the notion that 

the athlete’s interpretation and perceptions, as well as his or her motivations, interact with the 

environment in a manner that may or may not facilitate elite athletic performance. 

According to Bloom, and later Côté, this second phase of elite athlete development is 

marked by a shift toward greater achievement orientation, commitment level, and focus on a 

single sport. Support for this notion was uncovered in this dissertation as during Phase II a 

noticeable difference developed among the elite and sub-elite swimmers in this area. For 

example, although E1 and S1 had consistently facilitative support from significant others and the 

environment, differences became apparent in the areas of persistence, effort, commitment, and 

enjoyment of training. This finding is congruent with prior research that analyzed the behavior of 

elite athletes. Hemery (1986), Ungerleider and Golding (1992), and Vernacchia, McGuire, 

Reardon, and Templin (2000) found evidence that elite track and field athletes exhibited high 

levels of (a) concentration, (b) enjoyment of training, (c) training tolerance, (d) social support, 

(e) persistence, and (f) confidence. In the current study, all of the elite swimmers and swimmers 
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S2a, S2b, S2c, S4a, S4b, and S6c, exhibited these behaviors to a greater degree than did 

swimmers S1, S3, S5, S6a, and S6b. Gould, Eklund, and Jackson (1992a; 1992b) found support 

for the notion that Olympic wrestlers exhibited positive expectancies, and heightened effort and 

commitment. This dissertation’s data provides additional support refuting a factor posited as 

necessary and sufficient by the theory of deliberate practice. The athletes in this study provided 

evidence that behaviors exhibited by elite athletes are often exhibited by sub-elite athletes. It 

appears likely that exhibiting a group of certain behaviors may not be sufficient to attain elite 

athletic performance. 

Another noticeable development during this phase was the emergence of different 

attributional strategies (Weiner, 1986) employed by the swimmers. The elite swimmers, and 

some from the sub-elite group, e.g., S2c, further solidified their internal, controllable, and 

unstable style of perceiving events, while other sub-elite swimmers, e.g., S1, often spoke in 

terms of how her environment was external, uncontrollable, and unstable. These sub-elite 

swimmers began to embrace a coping style that relied on others to make decisions for them, or 

they sought others to affirm their decisions. All of the elite swimmers were very involved in the 

decisions regarding their sport involvement, and thus appeared to be positioning themselves for 

an optimal opportunity to maximize their performance. This differs from the strategies of some 

of the sub-elite swimmers, such as S2c who, although very self-determined to be an exceptional 

swimmer, also had strong parental encouragement to swim, but the source of her decision to train 

hard and race fast was unclear. The elite swimmers, on the other hand, all reported being 

intrinsically directed in collaboration with the environment. This study’s swimmers provided 

examples of some who determined their own path (e.g., the elites), others who allowed the 

environment to dictate decisions (e.g., S1 and S5), and yet others who just assumed that this was 

how the world operates (e.g., S2c, S3, and S6c).  

Three swimmers in this study, i.e., E1, S1, and S2c, provide a vivid example to elaborate 

on and represent the Phase II experiences of all swimmers in this study. Entry behaviors, process 

experiences, and outcome behaviors (see Figure 1), all developed more fully in swimmers E1 

and S2c than in S1 during Phase II. It was as though S1 developed an interest in experiencing 

multiple stimuli while E1 and S2c developed an interest in a single experience; being the best 

swimmer ever. This parallels the reports of every elite swimmer in this study and some of the 

sub-elites, i.e., S2a, S2b, S2c, S4a, S4b, and S6c. All who were interviewed noted that during 
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this phase swimmers E1, S1, and S2c were objectively identified as elite for her age (e.g., all 

three swimmers were ranked in the top 10 nationally for their age-group based on timed 

performances), and professionally identified as having the potential to reach elite levels of 

performance (e.g., comments made by the swimmers’ coach, other coaches, swimmers, and other 

athletes’ parents), yet only one of the three achieved elite performances. The evidence presented 

here illuminates factors that appear to have a direct bearing on the realization, or lack thereof, of 

reaching elite athletic levels, while also illustrating the likely existence of additional factors that 

play a salient role in achieving elite performance in swimming. 

The second phase these athletes experienced was marked by powerful interpersonal, 

intrapersonal, and physiological factors. How different people interpret and interact with these 

external and internal factors during these years may position an athlete to achieve a certain 

performance level. Examples were provided to illustrate differences and similarities between and 

among the elite and sub-elite swimmers involved in this study during this phase. Some were 

identified as engaging the factors necessary for eventual elite performances. Additionally, some 

of these also possessed the prerequisite facilitative attributional styles, commitment level, and 

environmental perceptions that enabled elite performance achievement, while others did not. 

Future research into the development of athletic expertise needs to consider how these factors 

develop during the middle years, how they are influenced by experiences in prior years, how 

these factors interact, and if these factors are malleable in future years. The experiences of these 

swimmers during Phase III (i.e., the Late Years – age 13 years and beyond) builds from their 

Phase II experiences, and are discussed next. The main points of interest are presented in Table 

14. 

 Table 14 illustrates similarities and differences between swimmers from both groups 

during Phase III, i.e., from the age of around 13 years old and on. Differences that appeared in 

the preceding phase became increasingly obvious during Phase III. It is as though a crack 

representing differences between members of both groups formed during Phase I and then, over 

the years, this crack developed into a chasm. These differences as well as some similarities are 

described next. 
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Table 14 

Comparison of Swimmers: Phase III – The Late Years (Perfection: >~ 13 years old) 

 

   Elite Swimmers Sub-elite Swimmers 

 
 Athlete’s Perspective 

 

 

  High Effort 

 

Strong conviction to do what’s 

necessary to reach goals; highly 

self-directed 

Some same as elites, but some 

had less conviction and others 

had no clear goals or an 

understanding how to reach them 

  Environment 

 

Others work with his/her goals 

unconditionally 

Others perceived more socially 

than facilitatively 

  Coping and 

attributions 

 

High levels of persistence, 

perseverance, tenacity; highly 

aggressive attributional strategy; 

perfectionistic tendencies 

Some same as elites, but some 

not as willing to accept 

challenges; less facilitative 

attributional strategy 

  Talent 

 

Hard to verbally commit to an 

uncontrollable factor, but did 

Same as elites 

 Coach’s Perspective 

 

 

  High Effort 

 

Hard worker 99.9% of the time Some same as elites while others 

lacked a willingness to put in 

focused time on task 

  Environment 

 

Facilitating, and if not he/she 

changed his/her environment 

Same as elites but did not do as 

well at forming facilitative 

environment 

  Coping and 

attributions 

 

Facilitatively synergistic 

thoughts, feelings, and 

attributions 

All different from elites (w/ 

possible exception of S4a) in that 

they lack a facilitative direction 

  Talent 

 

Had the tools and applied them 

diligently 

Some had the tools and didn’t 

apply them while others didn’t 

have the tools and worked hard 

 Parent’s Perspective 

 

 

  High Effort 

 

Hard worker always Some same as elites, others stated 

he/she worked hard, but also 

mentioned missing workouts 

periodically 

  Environment 

 

Had all that needed and worked 

with this conscientiously 

Positive experiences & 

opportunities; less self-directed 

manipulation of environment than 

elites 

  Coping and 

attributions 

 

Looked at every hurdle as 

something to go over, through, 

around… – it did not matter 

Statements were positive yet 

descriptions reflected poor coping 

and non-functional attributions 

  Talent Plays a role and he/she couples 

this predisposition with hard 

work 

Some are talented but hard work 

is what matters  
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A highly salient area of difference between these two groups in this phase can be found in 

their approaches to swimming as a sport. Swimmer E1’s workouts were very arduous, which is 

supported by statements from her coach and parent. Every member of the elite group provided 

the same feedback regarding effort. They were all exposed to physical, intellectual, and 

affectively supportive facilities and people (e.g., natatorium and coach). Additionally, during this 

phase all of the elite swimmers and some of the sub-elites exhibited self-demanding and 

perfectionistic tendencies. None of the elite swimmers in this study tolerated losing, whether in 

practice or meets. Members of the elite group perceived almost everything as a competition. 

They were all very committed to performing at the highest level. They consistently and 

persistently employed training methods specifically designed to aid their swimming 

performance, whether these were swimming or non-swimming activities. Swimmers in the sub-

elite group also exhibited a love for competing and performing well but, for the most part, lacked 

an interest in, understanding of, or appreciation for working hard for an extended period of time 

to achieve a specific goal. Everyone in the elite group expressed specific instances exhibiting 

their interest in these factors. Swimmers S2a, S2b, S2c, S4a, and S4b could be considered hard 

workers relative to the general population, however, they did not exhibit the continual attention 

to detail and focus as did members of the elite group. 

 The swimmers involved in this study viewed “others” in their life in very different ways. 

For example, during Phase III, both E6b and S6a swam for the same coach. E6b perceived his 

coach as a knowledgeable expert who worked with him in a collaborative effort toward the goal 

of being the best swimmer in the world, while he applied himself physically and cognitively. 

However, swimmer S6a expressed greater interest in the quality of his social relationship with 

his coach than in this relationship facilitating a high level of performance. His experience of 

behaving irresponsibly at his first regional competition (i.e., throwing water balloons out of his 

hotel window between preliminaries and finals) and the resultant consequences imposed by the 

environment (i.e., his coach and the local sport governing body) were reported by the swimmer 

as an overreaction. S6a was also under the impression that his father felt as he did. Perhaps an 

environment that unambiguously (a) models commitment, persistence, and appropriate behavior, 

and (b) supports the implementation of consequences is a factor necessary to achieve elite sport 

performance. None of the elite swimmers spoke of missing a workout or giving less than 100% 

cognitively, affectively, or behaviorally. However, some of the sub-elite swimmers reported 
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exactly this during their interviews, e.g., S1, S2a, S3, S5, S6a, S6b, and S6c. The coach of E6a, 

E6b, S6a, S6b, and S6c may have a history of developing elite swimmers because he proactively 

constructs an environment that is facilitative for achieving elite sport performance. Hard work 

and discipline are expected of every swimmer in his program. E6b’s descriptions support this. 

Additionally, this coach’s rules and behaviors are consistent with the other expert coaches who 

participated in this study. E6b perceived his coach as someone who worked with him. Behavioral 

discipline was not an issue in the relationship between E6b and his coach. Additionally, the 

coach at site 6 noted that S6a improved his work ethic throughout his career, meaning he was not 

as disciplined as he could have been during his teenage years and had room to improve. This is 

in contrast to E6b who was noted by his coach as having a work ethic second to none from the 

beginning. E6b’s coach noted that he could not keep up with the others in the training group 

when he first began swimming in October of his senior year in high school, but he did everything 

he could to improve his fitness and racing performances, soon surpassing everyone in the 

training group.  

Other swimmers had similar experiences that correlated somewhat with performance 

level. The coach of swimmer S1 stated, as did she, that she had poor workout attendance, and the 

coach noted he worked hard to keep her engaged when she attended workout. S1 also had a 

tendency to rely on others for direction and decision-making when it came to her sport choices. 

She dropped all other activities at the beginning of this phase at her coach’s urging. It seemed to 

be more of the coach’s decision with which she simply conformed. This same coach commented 

about E1 as always willing to work hard and never avoid hard work. This was common among 

all 8 elite swimmers and three of the sub-elites (i.e., S2c, S4a, and S4b). Additionally, although 

these athletes all conveyed feeling supported by their family, the type of support they received 

differed. E1 communicated that her family supported her in whatever she decided. The decision 

to be an elite swimmer was hers. Her family responded with “ok, we’ll support you in that and 

do whatever we can to help.” This perception was very similar to the perceptions of the other 

elite swimmers in this study. S1 also reported being part of a strong family unit that emphasized 

high marks in school, attending church at least weekly, vacationing with the whole family (i.e., 

mom, dad, S1, and her brother who is 2 years her junior), and parental involvement in her 

personal development. However, S1 displayed a far greater need for, and desire of, external 

direction than did E1, who was very self-directed. At this stage the self-direction expressed by 
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the elite swimmers was extremely elevated. Some of the sub-elite swimmers also expressed a 

high level of self-direction (i.e., S2a, S2b, S2c, S4a, and S4b), however, a number of the 

swimmers in this group did not (i.e., S1, S3, S5, S6a, S6b, and S6c). 

Swimmers such as S1 and S2c never expressed a clear understanding of what they were 

working toward or why. This inability to articulate a set of sub-goals designed to build their 

performances toward an end-term goal or one specific objective may have hindered their chances 

of becoming elite swimmers. This inability appears to be an extension of their cognitive and 

affective tendencies that became apparent during Phase II. According to experts in swimming 

(e.g., these swimmers’ coaches and second-hand comments from others conveyed through their 

coaches), S1 had the potential to reach the highest level in her sport. However, the 

aforementioned cognitive procedures, affective processes, and behavioral patterns were not 

conducive to reaching an elite swimming level. Her motivation and affective investment in the 

daily intensity necessary for elite performance did not exist. Many of the sub-elite swimmers 

never engaged their affect, cognitions, and behavior into a synergistic unit designed to achieve 

elite performances. S2c engaged in high levels of persistence and perseverance, but was never 

able to articulate how her behaviors were helping her achieve her goal of becoming an elite 

swimmer. She could only express that hard work was going to get her there. The “how” related 

to this effort was lacking. E6b provided probably the best example of how this is likely optimally 

done when he said: 

I feel like every day is an opportunity. Some people just kind of go through the motions. I 

feel like whenever there’s an opportunity for me to train or compete or have a challenge 

in front of me I think that those build upon each other so the more you face those and the 

more you perform them the better off you’re going to be… you got to say to yourself 

“what’s the big picture?”… I know exactly what I’m doing every second of the workout. 

A lot of people don’t look at the clock. I have short term goals within a practice. And I 

think a lot of people don’t have those or set those. I’m always playing the thinking game. 

Doing what I gotta do. I can know what efforts yield what on the clock without even 

looking at the clock and be pretty close. So that’s something that I feel I do way better 

than everybody else – I have an understanding of what yields what so I really like that 

and I felt like that’s what’s helped me along. 
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He, and a number of the elite swimmers, provided examples of a deep understanding that not 

only effort is necessary, but also an appropriate application of that effort. E6b was somehow able 

to utilize this likely advantageous skill and high motivation to earn an Olympic gold medal after 

two-and-a-half years in the sport. 

According to the concept of deliberate practice, the fact that S1 did not “exhibit 

innovative, engaging, and/or diverting activities to refine and improve her performance using 

knowledge of results and feedback,” while E1 and E6b did, is the reason why she did not reach 

elite performance levels. Statements from every member of the sub-elite group were consistent 

with S1’s. The theory of deliberate practice (Ericsson et al., 1993) has potentially great salience 

to the case studies presented here, and is further elaborated next. 

Deliberate Practice 

 The case studies presented in this dissertation support Ericsson et al.’s (1993) notion of 

deliberate practice to some degree. Swimmers E1, E2, E3a, E3b, E4, and E5 exhibited behaviors 

consistent with the theory with modest differences. For example, E1 was highly focused and 

committed to the task of swimming with specific goals and without any immediate external 

rewards. However, she earned a bronze medal at the 1994 World Swimming Championships at 

the age of 14, which was well before she accumulated 10,000 hours of deliberate practice. 

Additionally, all of the elite swimmers expressed an inherently enjoyable aspect to training hard. 

Discomfort was expressed as enjoyable because it was perceived to lead to higher achievement: a 

self-determined goal. Some in the sub-elite swimmers described feelings similar to this, yet S1, 

S3, S5, S6a, S6b, and S6c did not. Those in the elite group were able to consistently enjoy the 

rather challenging and painful experience of daily high intensity efforts because they possessed 

cognitive and affective coping skills and strategies allowing them to interpret this discomfort as 

facilitative toward their ultimate goal, and therefore as a positive and rewarding experience. 

 Several of the interviews elicited data contradicting the theory of deliberate practice 

regarding the attainment of excellent swimming performance. An example of this involved 

swimmers E6a and E6b. Both began swimming in high school: E6a at age 15 and E6b at age 16. 

E6a swam for 7 years until he attained a world ranking in the top 5, while E6b swam on the 

U.S.A. National Swimming Team at the 1999 Pan American Games after 18 months in the sport. 

After 30 months E6b was an Olympic gold medallist and world record holder. These two 

swimmers are examples that emphasize a need for incorporating a more systemic approach to the 
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theory of deliberate practice as it pertains to the development of expert athletic performance. 

Based on the interview data culled from the swimmers who participated in this dissertation, the 

factors of (a) hard, idiosyncratically appropriate work loads, (b) a supportive environment, (c) 

facilitative intrapersonal management skills, and (d) a sufficient predisposition to achieve 

exceptional athletic performance, likely require an improved understanding (e.g., both 

individually and their collective interrelationships) in order to better comprehend the 

development of expert athletes.  

Swimmer E6b is an example of one whose rise to the top followed a number of the 

tenants espoused by deliberate practice. However, he provided data reflective of a very unique 

individual. He began swimming as a sophomore in high school with three hourly workouts each 

week for 14 weeks. He decided his senior year in high school to join a year round club team and 

trained under a coach who had developed swimmers who reached the U.S. National Swimming 

Team in the past. However, the reason he joined this team in October that year was primarily to 

improve his fitness for golf. He was a Virginia High School State medallist during the fall of his 

senior year in high school, and could not golf in the winter due to the weather in Virginia. His 

ultimate goal was to obtain a university golf scholarship. As a senior in high school he described 

his thought process as one that evaluated this option as the best for maximizing his potential of 

achieving his goal in golf. The manner in which he expressed his short term goals, and the steps 

he felt necessary in his quest to be a high level golfer, illustrate important aspects of deliberate 

practice exhibited by this individual. He was highly motivated and had a well articulated plan to 

achieve concrete goals. He also had supportive parents who were willing to provide financial and 

emotional assistance. 

This swimmer exhibited an ability to adapt to situational changes. He became a state high 

school swimming champion in February of his senior year. He then had a discussion with his 

coach who encouraged him to travel to the junior national championships with their club team 

the following month “just to see what happens.” He proceeded to win two races, setting junior 

national records. Based on this performance he then decided to attend the U.S. National 

Championships held a few weeks later where he proceeded to qualify for the 1999 Pan American 

Games representing the United States. It was after this national championship competition that 

he decided to put golf on hold while he accepted a swimming scholarship to an NCAA Division I 

university. His father recalled that during E6b’s visit to the university he would eventually attend 

 138 



 

on scholarship, E6b pointedly asked the university coach “I want to know when I am going to 

train for that Olympic team, and make the team, how is that going to impact what I do at [this 

university]?” A year later E6b set two world records and qualified for the 2000 Olympic Games.  

Interestingly, E6b continues to express that swimming is not his first love. Golf is. After 

failing to qualify for the 2004 Olympic Games he went back to golf for six weeks and worked his 

game down to a 4 handicap. The reason he stopped playing golf and decided to get back in the 

water at this point was again due to the Virginia winter. He then trained in swimming for three 

months and competed in five World Cup meets in Europe and the United States, winning 

numerous races. When asked if he planned on competing in the 2008 Olympic Games he 

responded: 

I don’t know yet. I’m staying with the mentality “I’m taking it one year at a time.” That 

just helps me stay short term so I don’t feel like I’m burning out and have a big picture I 

have to fall into. But there’s a major distraction before Beijing and that’s that I bought a 

house in Orlando and I am planning on hitting the golf course. So part of me feels like I 

need a new big challenge in front of me. This one, I’m enjoying the end of it and I’d like 

to go out where I finish up and I’m really liking it but I feel like I need something really 

really heavy in front of me rather than… you know I’ve come to the point where yeah, I 

can enjoy swimming and everything but I’m just too competitive. I just need somebody 

to tell me I can’t do that. So I really enjoyed these last couple of months and had a great 

time doing it but I feel like I need a big project. That’s what keeps me going day in and 

day out. That’s almost my drive. I mean I think that’s something you gotta have. When 

you hear people that make it to the top they’re always like “yeah I used to say when I was 

younger and all the haters and non-believers are always like ‘yeah, right, we’ll believe it 

when we see it.’ ” And that’s how everything started in swimming for me. That’s how I 

take it as an approach. 

Swimmer E6b presents an extremely competitive attitude. This appears to be a consistent and 

important factor for all of those in the elite group. None of the sub-elite swimmers showed 

evidence of this level and organization of their motivational effort and strategies. 

Behavior exhibited by the study’s sub-elite swimmers and their subsequent achievement 

level, also show some support for the theory of deliberate practice. S1’s behavior, especially 

during Phases II and III, reflected neither a high level of concentration nor effort during training. 
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She never reached the performance level achieved by those in the elite group, even though she 

had similar environmental experiences with E1 (e.g., working under the same coach and having 

supportive families). S2c exhibited a high level of concentration but perhaps this level exceeded 

her ability to handle the workload, or her concentration was not optimally placed as she self-

reported her tendency to focus on the outcome, perhaps to the omission of the daily, or even 

hourly, processes required to reach that outcome goal. These latter qualities were very apparent 

with E6b. 

 E1’s comments at the conclusion of her interview somewhat support implementing some 

modifications to the theory of deliberate practice, particularly as the theory relates to the 

achievement of expertise in sport. During interviews every participant was asked for his or her 

perspective regarding “what does it take to get to the highest level in sport?” E1 commented 

about the importance of her facilitative support group, and how this group supported and did not 

dictate or direct her. The fact that it’s always been her goal to be the best, her willingness to 

make sacrifices and work hard, was very important to her eventual achievement level (e.g., 

“there were a number of people that worked with me in the distance group and did pretty much 

stroke for stroke, yard for yard that I did. But maybe not as hard… I think the difference may 

have been focus, desire.”). She then added “I think talent plays a role too.” However, she was 

quick to point out that hard work is the most important factor. It is important to note the 

congruence of such comments with her attributional style. E1 consistently spoke with a tendency 

toward an internal locus, controllable, and unstable perception of her world. Her comment that 

talent (i.e., an external, uncontrollable, and stable factor) likely plays a role in achieving elite 

performance may be important as this concept is incongruent with her view of the environment. 

Constructivism posits that human beings have a tendency to seek evidence from the environment 

that confirms what they already believe (Cole & Cole, 1993; Feldman, 2000). E1 developed 

feelings, thoughts, and behaviors during the three phases that defined her self-concept as a hard 

worker who is extremely motivated and emotionally, intellectually, and physically tough. Her 

comments and tone throughout her interview emphasized her perception that she is in control and 

through her own volition can reach exceptional achievement levels, i.e., the goal of being the top 

swimmer in the world. Therefore, her statement “I think talent plays a role too” is important 

because (a) it is incongruent with her predominant attributional style, and (b) her decade long 

history of performing at the highest level in swimming apparently led her to an understanding 
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that there is likely something that some people have and others do not that may play a role in a 

person’s potential achievement level. Every athlete, coach, and parent who participated in this 

study mentioned the concept of talent as playing a role in the achievement of elite swimming 

performance, albeit to varying degrees. The coach of swimmers E4, S4a, and S4b stated his 

belief that “hard work beats talent, until talent decides to work hard.” The coach of E3a and S3 

echoed this sentiment. 

Expanding on the Theory of Deliberate Practice 

 The four factor model posited in this dissertation’s pilot study expands on the theory of 

deliberate practice. As was illustrated in the pilot study, even a family that provides support, and 

the presence of an expert coach who has a history of guiding athletes to the highest performance 

level, may be necessary yet insufficient environmental stimuli for some athletes to reach elite 

performance levels. With this information it is also reasonable to hypothesize that there may be 

other, as of yet unobservable factors that limit one’s performance level in sports, e.g., genetic 

predispositions. Lyubomirsky (2001) proposed that it may be possible that genes and traits can 

affect one’s performance level indirectly via intervening, and potentially malleable cognitive and 

motivational processes. An interaction among factors such as physical attributes (e.g., 

anthropometric), physiological malleability, and psychological skills (e.g., motivation and self-

awareness) may exist that mediate one’s performance level in athletic domains. Unlike purely 

cognitive domains, sports require a highly integrated coordination of one’s affect, intellect, and 

physical energies. One person’s potential for physical action is likely to be different than 

another’s, with the noted exception of identical twins who share 100% of their genetic makeup. 

Even two people with similar bone lengths will differ in their potential to lift heavy objects if 

their muscles attach at different locations on the bone relative to each person’s joints (An, Hui, 

Morrey, Linscheid, & Chao, 1981). 

 Psychological factors may also exist that impact one’s ability to even engage in deliberate 

practice. Recently, Bonanno (2004) addressed differences in people’s resilience and resistance to 

stress. Bonnano noted that when confronted with stress there are multiple, and sometimes 

unexpected, pathways to resilience, and that some people continue to have positive emotional 

experiences and show only minor and transient disruptions in their ability to function relative to 

others. In the sport domain this may mean that some people have a facilitative predisposition to 
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managing the stress associated with training and competing (i.e., engage in high levels of 

deliberate practice) that provide them with a psychological edge over their opponents. 

 An optimal theory regarding the development of expertise in athletics will likely include 

a number of the tenants from Ericsson et al.’s (1993) deliberate practice model as well as 

additional points developed from this study. The following 4-factor model for understanding the 

development of expert athletic performance (see Figure 12) was developed during this study’s 

pilot work and was honed and strengthened with the data culled from this dissertation.  

 

 

Talent 

Coping 
Environmental 

Conditions 

High Effort 

Performance 

 

Figure 12. The 4-factor model positing the necessary and sufficient factors required to realize 

expert athletic performance. 

 

As illustrated in Figure 12, in order to achieve elite athletic performance a person must be 

able to functionally experience the following: 

1. High Effort Factors 

a. Affect – high self-efficacy, commitment, desire, and motivation (intrinsic and 

extrinsic) 

b. Cognition – high concentration and focus; and self-directed goals that include 

well thought out plans and strategies facilitating goal attainment 

c. Behavior – high physical effort; including attention to technique and adequate 

recovery time 
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2. Environmental Factors – qualified coach providing well-defined tasks with appropriate 

difficulty levels and opportunities for repetition and error correction, supportive significant 

others, and adequate facilities 

3. Coping Factors – cognitive (e.g., self-talk, monitoring of internal states, facilitative 

perceptions of self and the environment) and affective (e.g., feelings of persistence, 

perseverance, and tenacity, and a willingness to accept challenges) coping strategies that 

allow for the optimal implementation of high effort factors, and a facilitative attributional 

style 

4. Physical and Psychological Talent Factors – inherent individual features that interact with the 

individual’s environment in a manner that allows for the optimal implementation of high 

effort factors and coping factors 

Figure 12 is very similar to the model presented in Figure 1, i.e., a model of expert 

performance proposed by Tenenbaum (1999). The 4-factor model succinctly presents the 

processes that mediate performance of any level, but that can also be used to conceptualize the 

interaction among: (a) a person’s idiosyncratic predispositions toward performance at a 

particular level in a specific domain, (b) his or her effort level; cognitively, affectively, and 

behaviorally, (c) his or her coping attributional style and strategies, and (d) the environmental 

conditions. This model emphasizes that one’s physical and psychological predispositions, which 

are dictated at the moment of conception, impact one’s future ability to apply themselves with 

high effort, to interact with their environment, and to cope with life’s challenges and learning 

opportunities. These final three factors interact in a manner that dictate one’s achievement level 

at a specific point in time relative to some preexisting disposition. Additionally, the final three 

factors (i.e., high effort, coping strategies, and environmental conditions) operate in a systemic 

manner with one’s current and past performances to determine one’s future achievement level. 

How these final three factors develop and interact to mediate athlete performance are fruitful and 

vital areas of future research. 

A theory regarding the development of expert athletic performance should strongly 

consider incorporating these four factors mentioned. Additionally, it is vital to consider the 

athlete’s developmental stage when applying these four factors. Developmental theorists such as 

Piaget (1952), Vygotsky (1978), van Geert (1993), and Bronfenbrenner (1989) offer different 

hypotheses to consider when incorporating a person’s maturation with the four factors as they 
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relate to the development of athletic expertise. People’s perceptions and understanding of 

themselves and the world are strongly influenced by their maturation. For example, a 10 year old 

child and a 17 year old adolescent can have simultaneous and objectively identical experiences, 

yet have quite different perceptual accounts of that event solely because of their maturational 

differences. 

In regards to the 4-factor model, high effort factors and environmental factors are 

generally congruent with the theory of deliberate practice, while the remaining two can be 

conceptualized as precursors necessary for the optimal expression of the former two factors. 

Taken as a whole, these four factors recognize individual differences among athletes. Differences 

in physical make up and personality have substantial empirical support (Eaves & Eysenck, 1974; 

McGue & Bouchard, 1998; Scarr & Weinberg, 1981; Waller, Kojetin, Bouchard, Lykken, & 

Tellegen, 1990). Additionally, differences in (a) the ability of different people to engage in 

different amounts of deliberate practice, and (b) a sub-elite swimmer’s ability to achieve elite 

performances even though they engaged in similar amounts of deliberate practice as a matched 

elite swimmer, are both illustrated in this study.  

Currently it is not explicitly apparent whether (a) deliberate practice leads to expert 

performance or (b) people who possess the potential for expert performance are able to engage in 

optimal amounts of deliberate practice. Differences in peoples’ inherent physical and 

psychological potential in a particular domain may impact their potential level of achievement in 

that domain. It is important to entertain viable possibilities that may enhance the theory of 

deliberate practice as it relates to the development of expert sport performance. Since the theory 

of deliberate practice clings to the tenant of reproducibility under controlled circumstances, i.e., 

performance must be observable under laboratory conditions, the very ecological validity of the 

theory comes into question since superior athletic performances (e.g., world records), never 

occur in the laboratory but on the field, court, track, or in the pool. A theory that clings to a 

Piagetian sensorimotor perspective of “if I can’t see it then it must not exist” (i.e., only if it 

occurs in the laboratory under controlled conditions) becomes subject to a clear challenge. The 

theory’s own youthful developmental stage leaves ample room for future development via the 

evolutionary path of theoretical progression. The 4-factor model is an effort to recognize 

objective events and the subjective experiences of 19 individuals, 8 of whom have achieved the 

highest level in the sport of swimming. This is elaborated on next. 
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The first factor, high effort, includes affective, cognitive, and behavioral components. 

These components involve one’s internal domains by espousing an elite athlete must be able to 

consistently exhibit high self-efficacy, commitment, desire, intrinsic and extrinsic motivation, 

and enjoyment of competition and training (affective states). Athletes must be able to 

consistently concentrate, focus attention, and establish goals including plans and strategies to 

reach those goals (cognitive states). Lastly, evidence from this study supports the need for elite 

athletes to consistently engage in high levels of physical effort (behavioral states) and adequate 

idiosyncratic amounts of recovery. Based on this study’s findings, no one achieves greatness in a 

domain without hard work. The theory of deliberate practice advocates that somewhere around 

10,000 hours of deliberate practice is necessary for achieving elite performance. However, data 

from the current study supports a lower total time necessary for some elite swimmers. It is likely 

that the necessary amount of hours of deliberate practice differs by sport and gender as some 

sports are more physically demanding on the body than others, e.g., running four hours a day for 

6 days a week is more likely to induce an injury than is that amount of swim training. 

Motivational factors are of special note. Every elite swimmer (and their parents and 

coaches) provided data supporting their extraordinarily high levels of competitiveness. They 

were intrinsically motivated to win, and not just in the sport of swimming. Swimmer E3b’s 

coach spoke of her in a non-swimming domain as follows: 

I mean she can’t dribble a basketball to save her life, but she’s very aggressive. I mean 

nobody wants to… she was very aggressive defensively so she’d just smother people. No 

one wanted to be guarded by her – even the guys. 

Evidence for this was also provided in a quote from swimmer E6b’s coach who said: “When it 

comes to competitive it doesn’t matter if he [E6b] is racing you in the pool or playing you in 

pinochle… there’s no place but first place. And who’s coming in second is the first loser.” High 

levels of motivation were also expressed by some in the sub-elite group. However, these 

swimmers (e.g., S2c, S4b, S5, S6a, and S6c) did not exhibit the same ability to explicitly express 

concrete goals and plans regarding how to achieve expert performance. Swimmer E6b spoke 

about the goals he has during every swim in every practice. These sub-goals were all developed 

with his ultimate goal of being the best swimmer in the world in mind. To illustrate how this 

desire to be the best swimmer in the world manifested itself in another of the elite swimmers the 

following example is proffered. E3a spoke of a lack of personal awareness of her best times. Her 
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focus was always on getting to the wall before anyone else. She talked of being very aware from 

an early age of her place relative to others in her events and experiencing a great deal of affective 

dissonance when she did not finish first. Furthermore, E3b spoke of her motivational 

development. Originally, when she was young, she just wanted to win and got a great deal of 

satisfaction from beating everyone else, which she consistently did. As she matured she spoke of 

being able to be pleased with a race even if she did not win as long as she gave it a good effort. 

However, this verbal message was accompanied with a tone that communicated to the 

interviewer that in this situation she used this self-talk as a conciliatory coping strategy to deal 

with a loss rather than as an affirmation that her loss was idiosyncratically valuable. And the 

final example to emphasize the importance that internal motivation played in the achievement of 

expert athletic performance comes from an individual not included in this study. The best male 

swimmer in the world to date recently competed in the U.S. World Swimming Championship 

Team Trials. He opted to withdraw from his two best races, the 400m individual medley and 

200m butterfly. He holds the world record in both. At the 2004 Olympic Games he won these 

races by 3.75 and .52 seconds, respectively. He instead added the 100m freestyle and competed 

in the 200m freestyle. The latter is an event in which he won a bronze medal at the 2004 

Olympics. It has been reported in media interviews with him and his coach that he made this 

decision explicitly because he wants to race people who currently have faster personal best times 

than he does. He is essentially forgoing two highly probable World Championship gold medals 

in order to challenge the best athletes in their best races. This is likely because he loves to 

compete and does not back away from a race. He embraces it. It is this apparent intrinsic joy of 

working toward being the best and competing against the best exhibited by this person and the 

elite athletes who participated in this study that may be a sub-factor of special emphasis within 

“High Motivational Factors – Affect” and how these factors interact with the environmental and 

coping factors discussed next. 

The second factor, environment, refers to aspects of the swimmers’ life such as coaching, 

others involved in the swimmer’s life, training facilities, and opportunities for repetition and 

error correction. These must also be available in a facilitative amount to an athlete who desires to 

attain an elite performance level, and some environmental manipulation by the swimmer may 

have to take place in order to provide the athlete with optimal environmental factors. 
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The design of this study aimed at controlling for a number of environmental factors, i.e., 

coach, training opportunities, and family background. Elite athletes were recruited to participate 

and then sub-elite swimmers from the elite’s workout group who had the same coach were 

solicited to participate. Athletes in this study were also from highly analogous socio-economic 

backgrounds. If other elite swimmers in the United States come from similar families as those 

who participated in this study then it may be a requirement that in order to perform at the elite 

swimming level athletes have supportive families who are well above subsistence economic 

resources. Future studies using athletes from different backgrounds who achieve the highest 

levels in sport may be of assistance in better understanding the impact of this factor. However, it 

is notable that those in the elite and sub-elite groups all had extremely similar developmental 

experiences as they relate to environmental factors and, based on the data from this study, it is 

highly unlikely that elite or sub-elite performance can be achieved in the sport of swimming 

without at least a lower middle-class SES background. Swimming is a financially costly sport 

and requires a large time investment by the family. A single parent family, where the parent has 

two or more jobs, likely pulls a necessary resource from the aspiring elite swimmer, thereby 

seriously limiting his or her competitive swimming potential. 

Families of these swimmers also reflected a number of similar behaviors regardless of 

group affiliation. The parents of E1, E2, S1, and S6b, for example, would all attend their child’s 

competitions as spectators and perform other implicit, as well as explicit, behaviors reflecting a 

supportive familial environment. Some parents were highly involved in the administrative tasks 

of their child’s team. The parents of E3b, E6a, S2a, and S6a were involved in the day-to-day 

operations of the team and/or the team’s competitions. Three of these parents officiated local as 

well as national competitions. And finally, the parents of all 19 swimmers were described by 

their athletes and the coaches as not being meddlesome parents. The parents also verbalized this 

as a self-perception. Each coach was able to provide examples of “over-involved” parents, and 

stated that they did not consider these athletes’ parents in that category. 

The third factor, coping strategies and facilitative attributional styles are also necessary 

for attaining elite performance. Strategies employed by an athlete that allow him or her to 

effectively navigate the challenges inherent in the first two factors enhance the probability of 

achieving elite performance. These coping factors appear to be learned through didactic 

instruction, modeling, and vicarious learning. 
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Most of the athletes in the both groups had histories of challenging life events. Swimmers 

E3b and S4 underwent heart surgeries; E1, E3a, E6a, S2c, and S4b had shoulder surgeries. E6b 

had knee surgery. Only a few of the swimmers in this study had injury-free careers. Swimmers 

from both groups provided examples of coping strategies that allowed them to quickly return to 

pre-injury performance levels. E3b had heart surgery and was “out for 2 weeks and that was the 

summer she made the world team when she won her only national title” [quote from her coach]. 

S4 underwent the identical procedure for the same condition as E3b and was back in the water 

four days after the operation. According to the coach of E3b three other swimmers in his area of 

the country have had the same operation, and none have returned to training this quickly. One 

young female swimmer was out of the water for a year. This ability to quickly recover from, or 

be resilient to, a challenging circumstance may be due to differences in the severity of the 

medical condition. However, this procedure is rather straight forward and presents a possible 

opportunity for other factors to play a role. These elite swimmers may have superior motivation 

and/or coping strategies that allow them to return to training and competition quicker than their 

less accomplished peers. Another possibility is that the elite swimmers possess physiological 

dispositions that differ from their peers in such a manner that they are able to return to their pre-

operation regimen more quickly. A third explanation involves some interaction between the 

factors involved in the two rationales just offered. 

Swimmer E1 provides another example as she had major shoulder surgery following her 

second Olympic experience. Her coach recalled one behavior she exhibited as salient to this 

point as follows: 

The first event that she went to swim at nationals in August she actually froze and 

wouldn’t get up on the block. I had to literally scream at her “This is it. Either you get up 

her now or you’ll never get up again.” So I made her get up there again, and she was 

crying, but she was delighted I did it. She was glad I kicked her in the butt when she 

needed it. It was a mental fear. It was nothing else. It wasn’t a physical fear, it was just a 

mental fear. 

Swimmer E1 apparently confronted this fear and, in conjunction with her environment (i.e., her 

coach) figured out a way to cope with this challenge and continued toward her goal.  

S2c also had major shoulder surgery. She was a junior national champion her junior year 

in high school, and then underwent surgery that summer. She expressed tremendous pressure 
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during her senior year to prove to colleges that she would be better than she used to be, not worse 

due to the surgery. She diligently and methodically worked her way back to her pre-surgery 

performance level and received a swimming scholarship to an NCAA Division I school. 

These examples illustrate that athletes of both elite and sub-elite achievement levels 

exhibited facilitative coping strategies. This factor does not appear to differentiate between 

members of these two groups. The fact that swimmers of both achievement levels exhibited this 

ability supports the argument that in order to achieve a high level of athletic performance, such 

as the achievement levels of the 19 individuals in this study, advanced facilitative coping 

capacities are necessary, yet not sufficient in order to attain elite performances. 

The final factor, physical and psychological talent level (i.e., a person’s genetic 

expression of his or her innate physical and psychological horsepower) addresses the notion that 

there is a limit to a person’s athletic performance potential in a specific domain. There exist 

temporal limits to people’s ability to purposefully concentrate. This limit differs by person, and 

may improve with training. Interpersonal differences such as this support the notion that people 

differ in their levels of talent. 

The coaches of this study’s swimmers provided valuable insight regarding this factor. 

They all have multiple experiences working with elite swimmers as well as swimmers who never 

got beyond the local level of competition. They, perhaps better than most, had the opportunity to 

interact with athletes of various achievement levels and develop a unique understanding 

regarding the causal mechanisms involved in the development of exceptional athletic 

performance.  

Three of these four coaches, based on their observations over 20-25 year careers, 

explicitly attributed an elite athlete’s achievement level to a combination of the athlete’s hard 

work and some predispositional factor. To disregard or assume as moot these observations and 

perceptions regarding some “talent” factor could be fatal to any theory addressing the 

development of expertise in athletics. There may be mediating factors involving the concept of 

“talent” that are not currently “provable” yet should be considered when attempting to improve 

the understanding of the development of expert sport performance. One weakness of the theory 

of deliberate practice that this dissertation attempts to clarify and enlighten involved the 

existence of swimmers who experienced similar environmental stimuli and applied themselves 

diligently and intelligently, yet differed in their eventual athletic achievement level. According to 
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the theory of deliberate practice only factors that can be observed and measured in the laboratory 

can explicate the development of elite performance. However, competitive athletics occurs in the 

stadium or arena, not in the laboratory. The ecological validity of a theory that demands the 

domain fit its parameters rather than the reverse is questionable. It is possible that factors not 

currently measurable play a salient role in the development of athletic expertise. There was a 

time when a majority of the known world thought that the earth was flat because that is what 

could be seen. We now know this to be false due to a number of advances and developments 

over the past 600 years. To approach problem solving from a perspective similar to Piaget’s 

sensorimotor phase of development (i.e., if it can’t be seen then it does not exist) is perhaps 

short-sighted and simply additional evidence of the early developmental stage of this research. 

It is proposed in this dissertation that each of the factors in Figure 12 is necessary but 

insufficient by itself to elicit expert athletic performance. All four factors must be present, and 

are likely sufficient to reach expert athletic performance levels, provided they work in an 

optimally systemic manner. 

A number of studies lend support for the 4-factor model proposed in this dissertation. 

Mallett and Hanrahan (2004) found support for several processes that appear to be associated 

with elite track and field athletes including (a) high motivation with personal goals, (b) high self-

efficacy, and (c) sport being central to their lives. The development of these processes at a young 

age is likely a prerequisite of later elite performance. Additionally, Minuchin, Rosman, and 

Baker (1978) proposed a “systems theory” where an organism tends to maintain itself within 

preferred ranges. Potential change that is perceived as too great, too sudden, or too far beyond a 

subjective threshold of tolerance, is likely to produce behavior moving the system back toward 

its pre-existing homeostatic state. Therefore, once an athlete constructs his or her strategies for 

interacting with the self and the external environment, he or she will likely behave in a manner 

congruent with these schemas. In some situations these schema may move the athlete toward 

elite performance, and in other situations they may impede his or her advancement to the top 

level of athletic performance. The system involved in the development of expert athletic 

performance appears to be highly idiosyncratic and multidimensional. The four factor model 

proposed here conceptualizes the idiosyncratic and systemic nature of expert athletic 

development. These interactions present some very salient features necessary to understand the 

development of an elite athlete. Specifically, analyzing the development of one’s commitment 
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level, methods of setting and managing goals, and other factors internal to the athlete are of great 

interest in the pursuit of improving our understanding of how expert performers develop in sport. 

Athletes of differing performance levels may encounter similarly supportive environments (e.g., 

coach, training opportunities, and familial support) and early success yet their eventual 

performance levels differed. 

Recent research (Marsh & Perry, 2005) studied the contribution of elite swimmers’ self-

concept to winning gold medals. At the 2002 Pan Pacific Championships they were able to 

illuminate the impact of one’s self-concept (i.e., how one defines or perceives himself or herself 

as a person) beyond the impact of the athletes’ previous best performance, on performances at 

that competition. However, it should be noted that only a few of the swimmers that Marsh and 

Perry considered as elite would be considered elite in this study. However, when attempting to 

discern among those few who achieved the highest performance level, it is important to 

emphasize the difference between those in the top 5, for example, and those who rank in the next 

45. This is one of the strengths of the Marsh and Perry work. They were able to illuminate that 

one’s self-concept impacts performance even after statistically controlling for previous best 

performance. The theory of deliberate practice does not explicitly address factors such as self-

concept, while it is part of the 4-factor model of sport expertise development developed herein. 

Psychological constructs such as self-concept that have been empirically demonstrated to play a 

discerning role in the achievement of elite performance are important to include in any theory 

that espouses to clarify the mediating factors involved in the development of elite athletes. 

A theory regarding the development of expertise in athletics may optimally include a 

number of the tenants from Ericsson et al.’s (1993) deliberate practice model as well as 

additional points developed specifically from this study and those developed in other research. 

The 4-factor model proposed in this dissertation accomplishes this.  

Conclusion 

 Comparing the members of the two groups analyzed in this dissertation sheds light on the 

psychological factors that differ between elite and sub-elite swimmers. Although the swimmers 

in this study were afforded similar opportunities, different performance levels occurred. 

Differences appeared between these two group members’ behaviors (e.g., the amount of 

deliberate practice engaged in), cognitions (e.g., goal setting tendencies and attributional styles), 

and affect (e.g., motivation levels). However, there were also noticeable differences among 
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members of each group and similarities among members of both groups, with the notable 

exception of the elites’ motivation level and their ability to systemically integrate multiple 

factors. Every member of the elite group exhibited extraordinary motivation levels and 

effectively integrated their motivation with their coping strategies and effort. Every one of these 

eight elite swimmers actively and enthusiastically engaged the processes that led him or her to 

his or her predetermined outcome goals in the years prior to and during their elite performances. 

Swimmer E3a was able to talk about her past and current experiences as a swimmer. She won a 

gold medal at the 2000 Olympics and then had shoulder surgery. After her surgery she 

experienced a motivational shift. She described this shift as follows: 

I’ve been there, I’ve seen it, I’ve done it. [Now] there are things way more important to 

me. I think that takes away from my edge as an athlete. That’s why I have respect for 

people that can make it back again and can stay on top for a long time, it’s hard to do. 

She has not been near her previous best times since, and she expressed both a cognitive and 

affective acceptance of that. 

A point of additional emphasis in this study is the fact that some swimmers in the sub-

elite group exhibited very similar motivational tendencies as those in the elite group. The reasons 

for performance differences between people who (a) experience nearly identical high effort and 

environmental factors, and (b) practice similar functional coping strategies are not clear at the 

present time. There must be some other factor (e.g., talent) and/or an interaction among these 

three factors (i.e., effort, coping, environment) that result in some athletes attaining elite 

performance while others do not. Further investigation into these possibilities is definitely 

warranted and encouraged based on the data from this study. Specifically, analyzing the 

development of one’s commitment level, methods of setting and managing goals, understanding 

the origins and maintenance of athletes’ motivations, and other factors internal to the athlete are 

of great interest in the pursuit of an ever improving understanding of how expert athletic 

performance develops.  

In the interviews presented here, members of both groups encountered similar supportive 

environments (e.g., coach, training opportunities, and familial support) and early success. In the 

future, additional salient information may come from research that compares not only elite and 

sub-elite athletes who had similar opportunities, but also from research comparing (a) elite 

athletes who experienced different environmental backgrounds (e.g., further analysis of the 
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similarities and differences between swimmers E6b and E1), and (b) elite and sub-elite athletes 

from different backgrounds. The current study only compared athletes of differing performance 

levels with similar developmental backgrounds. Research into elite performers with different 

backgrounds, and athletes who differ in both their performance level and background, may 

provide additional insight into the factors involved in the development of expert performance, 

and any possible interactions among these factors that may affect one’s athletic performance 

level and actualized potential. 
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APPENDIX A: LETTERS OF CONSENT 

For adults 

Dear _________________. 

I  am  a graduate student  under the direct ion of Professor Gershon Tenenbaum  in the 
Departm ent  of Educat ional Psychology and Learning System s in the College of Educat ion at  
Flor ida State University. I  am  conduct ing a research study to enhance the sport  psychology 
understanding of the development  of expert ise in sport . 

Your part icipat ion will involve an interview regarding your development  in sport  and all 
aspects of your life as they relate to your development  as an athlete. Your part icipat ion in 
this study is voluntary. I f you choose not  to part icipate or to withdraw from  the study at  any 
t im e, there will be no penalty. The results of the research study m ay be published, but  your 
name will not  be used. 

There are no foreseeable r isks or discomforts to you if you agree to part icipate in the study.  

Although there may be no direct  benefit  to you, the possible benefit  of your part icipat ion is 
a bet ter understanding of the mental processes involved in the development  of expert ise in 
sport . 

I f you have any quest ions concerning this research study, please call m e at  (850)  878-8812 
or Dr. Tenenbaum  at  (850)  644-8791. You can also e-m ail m e at  
m bj9491@garnet .acns.fsu.edu. 

Sincerely, 

Michael B. Johnson 

*  *  *  *  *  *  *  

I  give my consent  to part icipate in the above study. I  understand that  the interviews will be 
audio taped in order that  the interview may be reviewed by the researchers at  a later t ime. 
I  hereby release the audio tape to Michael B. Johnson. I  am  aware that  Michael B. Johnson 
will be the only person who knows the name of the part icipant  being recorded. Other 
researchers will hear the tapes at  a later date for the sole purpose of verifying data 
interpretat ion, but  they will not  have access to any demographic informat ion (e.g., 
part icipant ’s name) . No one outside the research team  will have access to the audio tape at  
any t ime. All audio tapes will be kept  by the researcher in a locked filing cabinet . I  
understand that  only the researcher will have access to these tapes and that  the tapes, and 
all other documentat ion involved with this study, will be dest royed by Decem ber 31, 2010. 

__________________________________ (signature)  _________________ (date)  

I f you have any quest ions about  your r ights as a subject / part icipant  in this research, or if you feel you have been 
placed at  r isk, you can contact  the Chair of the Hum an Subjects Com m it tee, I nst itut ional Review Board, through 
the Vice President  for the Office of Research at  (850)  644-8633. 
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For minors 

Dear _________________. 

I  am  a graduate student  under the direct ion of Professor Gershon Tenenbaum  in the 
Departm ent  of Educat ional Psychology and Learning System s in the College of Educat ion at  
Flor ida State University. I  am  conduct ing a research study to enhance the sport  psychology 
understanding of the development  of expert ise in sport . 

Your part icipat ion will involve an interview regarding your development  in sport  and all 
aspects of your life as they relate to your development  as an athlete. Your part icipat ion in 
this study is voluntary. I f you choose not  to part icipate or to withdraw from  the study at  any 
t im e, there will be no penalty. The results of the research study m ay be published, but  your 
name will not  be used. 

There are no foreseeable r isks or discomforts to you if you agree to part icipate in the study.  

Although there may be no direct  benefit  to you, the possible benefit  of your part icipat ion is 
a bet ter understanding of the mental processes involved in the development  of expert ise in 
sport . 

I f you have any quest ions concerning this research study, please call m e at  (850)  878-8812 
or Dr. Tenenbaum  at  (850)  644-8791. You can also e-m ail m e at  
m bj9491@garnet .acns.fsu.edu. 

Sincerely, 

 

Michael B. Johnson 

*  *  *  *  *  *  *  

I  give my consent  to part icipate in the above study. I  understand that  the interviews will be 
audio taped in order that  the interview may be reviewed by the researchers at  a later t ime. 
I  hereby release the audio tape to Michael B. Johnson. I  am  aware that  Michael B. Johnson 
will be the only person who knows the name of the part icipant  being recorded. Other 
researchers will hear the tapes at  a later date for the sole purpose of verifying data 
interpretat ion, but  they will not  have access to any demographic informat ion (e.g., 
part icipant ’s name) . No one outside the research team  will have access to the audio tape at  
any t ime. All audio tapes will be kept  by the researcher in a locked filing cabinet . I  
understand that  only the researcher will have access to these tapes and that  the tapes, and 
all other documentat ion involved with this study, will be dest royed by Decem ber 31, 2010. 

__________________________________ (signature)  _________________ (date)  

I f you have any quest ions about  your r ights as a subject / part icipant  in this research, or if you feel you have been 
placed at  r isk, you can contact  the Chair of the Hum an Subjects Com m it tee, I nst itut ional Review Board, through 
the Vice President  for the Office of Research at  (850)  644-8633. 
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For parents of minors 

Dear Parent :  

I  am  a graduate student  under the direct ion of Professor Gershon Tenenbaum  in the 
Departm ent  of Educat ional Psychology and Learning System s in the College of Educat ion at  
Flor ida State University. I  am  conduct ing a research study to enhance the sport  psychology 
understanding of the development  of expert ise in sport . 

Your child's part icipat ion will involve an interview regarding his/ her development  in sport  
and all aspects of his/ her life as they relate to his/ her development  as an athlete. Your 
part icipat ion, as well as that  of your child, in this study is voluntary. I f you or your child 
chooses not  to part icipate or to withdraw from the study at  any t ime, there will be no 
penalty. The results of the research study m ay be published, but  your nam e and your child's 
name will not  be used. 

Although there may be no direct  benefit  to your child, the possible benefit  of your child's 
part icipat ion is a bet ter understanding of the mental processes involved in the development  
of expert ise in sport . 

I f you have any quest ions concerning this research study or your child's part icipat ion in the 
study, please call me at  (850)  878-8812 or Dr. Tenenbaum  at  (850)  644-8791. You can also 
e-mail me at  mbj9491@garnet .acns.fsu.edu. 

Sincerely,            
             
             Michael B. Johnson 

*  *  *  *  *  *  *  

I  give consent  for my child ________________________ to part icipate in the above study. 
I  understand that  the interviews will be audio taped in order that  the interview may be 
reviewed by the researchers at  a later t ime. I  hereby release the audio tape to Michael B. 
Johnson. I  am  aware that  Michael B. Johnson will be the only person who knows the name 
of the part icipant  being recorded. Other researchers will hear the tapes at  a later date for 
the sole purpose of verifying data interpretat ion, but  they will not  have access to any 
demographic informat ion (e.g., part icipant ’s name) . No one outside the research team will 
have access to the audio tape at  any t im e. All audio tapes will be kept  by the researcher in 
a locked filing cabinet . I  understand that  only the researcher will have access to these tapes 
and that  the tapes, and all other documentat ion involved with this study, will be dest royed 
by Decem ber 31, 2010. 

Parent 's Nam e:  ________________________________ 

Parent 's Signature:  _______________________________ (Date)  ______________ 

I f you have any quest ions about  your r ights as a subject / part icipant  in this research, or if you feel you have been 
placed at  r isk, you can contact  the Chair of the Hum an Subjects Com m it tee, I nst itut ional Review Board, through 
the Vice President  for the Office of Research at  (850)  644-8633. 
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APPENDIX B: DEMOGRAPHIC INFORMATION GATHERING FORM 

 

 

Name:  _______________________________ 

Date of Birth: _______________________________ 

Age:  ___________ 

Height & Weight: ______________ 

Parents’ Height & Weight: Mother - ____________ Father - ____________ 

Address: _____________________________ 

  _____________________________ 

  _____________________________ 

Swimming Achievements: 

______________________________________________________________________________

______________________________________________________________________________

____________________________________________________________ 

 

Rankings (if any and age of achievement): 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

________________________________________________________________________ 

_______________________________________________________________________ 

 157 



 

APPENDIX C: INTERVIEW PROTOCOL 

Participant: ______________________  Date: ____________ 

Introduction 

1. Early Activities 
 

I.  First, I would like to focus on the activities that you were involved in when you were 

young. I would like you to list your involvement outside of mandatory school activities, for 

example music, dance, play and other domains of activity. I am also interested in your early sport 

involvement. Looking back over your entire life please tell me of any type of activity that you 

engaged in on a regular basis before you decided to specialize in swimming. Please list all of 

these activities, such as piano, dance, drawing, etc. 

 

1. Any sport activity? 

2. Any music activity? 

3. Any artistic activity such as dance or drawing? 

4. Organized games with rules supervised by self and peers (e.g. game of street basketball) 

5. Any other activity that consumed large amount of your time (e.g. watching sports on 

TV) 

If YES FOR ANY OF THE ABOVE THEN RECORD THE FOLLOWING INFORMATION 

FOR EACH YES RESPONSE:  

 

Age began: __________ 

Years of participation: _________ 

Any participation gaps?: _________ 

# of hours/week: ________ 

# of months/year: _______ 

 

II. Please describe your social interactions (e.g., friends, teammates, coaches, and/or family) 

that occurred while participating in these activities. 

III. When you encountered an enjoyable/challenging experience during these activities, how 

did you deal with it? 

IV. Please describe your parents’ (or primary care giver’s) role in your participation in these 

activities (including swimming). 

A. Describe how your parents felt about your swimming at this point in your career? 

How, if at all, did this change from this point on. 

V. Please describe your siblings’ (if any) experiences in athletics (generally) and/or 

swimming (particularly). What was most meaningful to you regarding your siblings’ 

participation? 

 

Parent and/or Coach Question 

How aware were you of this swimmer’s potential to become a high level athlete while he or she 

was young? 

What caused you to feel this way? 
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2. Developmental Chart for Maturation and Performance in 
Swimming 
 

In this section of the interview I would like to focus more specifically on your development as a 

swimmer. We will try to get a sense of your development in swimming by assessing different 

factors that may have contributed to your achievement.  

 

Development as an athlete 

 

In this section different aspects of your athletic development will be explored. However, first I 

would like you to answer a series of questions regarding reference information. 

 

How old were you when you participated for the first time in the following activities on a regular 

basis? 

 

____ date of first regular involvement in swimming as a child or adolescent. 

____ date of first involvement in supervised training by an adult in swimming. 

____ date of first involvement in training not supervised by an adult in swimming (if any). 

 

Describe your progression in training: 

 Teams (USS, YMCA, Summer League – Which ones?) 

 Coaches (Who were they? How good were they?) 

 Training groups at each age (Which ones?) 

 

Performance career 

 

What is the date or how old were you when you first participated in any of the following in a 

scheduled competition with recorded results?  

 

Competition at each of the following levels: 

1. club or school level 

2. regional or zone level 

3. state level 

4. national level 

5. international level (Olympics, World Championships) 

 

For each of these levels, answer the following as applicable: 

    Date of first participation on an organized team     

    have never done it 

 

    Date when recognized among top five swimmer at the club level   

    never happened  

 

    Date when recognized as the best player at the club level   

    never happened 
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• For each age please provide the age of the peers you trained with and competed against.   

 

 

• When looking back I would like you to tell me a little bit about your height, weight, and body 

build. Were you average in comparison to the population? If not, how much more or less were 

you? Are there any significant changes in these areas that occurred during your development? 

(by age) 

 

 

• When people engage in training, their concentration and physical effort differs from time to 

time and from day to day. Can you recall at what age or year your intensity was maximal? Can 

you briefly describe that and what it felt like? I want you to think of that as 100%. At the 

opposite extreme one can engage in training and take it easy. I want you to think of that as 0%. I 

now would like you to go through each age/year and rate the average or typical level of intensity 

for your training. I would like you to give a rating for every stage that you engaged in regular 

training. You will compare the intensity of that stage to the time in which you demonstrated 

100% maximal effort. 

 

 

• For each of the stages listed in the chart can you provide the number of hours per week and 

number of months per year that you were involved in swimming? This includes competitive 

events and specific training activities for your sport (organized training, competitions, self-

initiated training, and individualized instruction).   

 

 

• Additionally, include the number of yards/meters per week you trained (e.g., % quality, 

quantity, taper time, build-up time…). 

 

 

• Whether individuals do or do not take advantage of coaches’ instructions and training 

resources, the availability of such resources for instruction and training might limit the speed and 

quality of development of highly motivated individuals. Disregard for the moment whether you 

used all, or even most of the available resources for your development, and rate for each stage 

the quality of training resources that would have been accessible to a successful and motivated 

swimmer in the same environment. Use a rating of 100% to correspond to the best possible 

environment for the development of world-class swimmers. A rating of 0% indicates a complete 

lack of resources (e.g., no coach or pool, for that matter). Consider that these environments may 

differ significantly as a function of the age of the athlete so identify the best environment for 

each age as your reference point for your ratings. Resources can be defined as the money that 

was put forth by your parents or yourself, the quality of the training facilities and equipment, the 

quality of coaching, and any social support. 

 

 

• How would you describe your training through each stage? For example, was it well/ill 

directed, did it follow a scientific/haphazard methodology,…? 

 160 



 

 

 

• Have you ever sustained an injury that adversely affected your activity involvement? If so, 

please describe this injury. Have you suffered from more than one injury? If so, please describe 

these. How were these injuries incurred? If you have never had an injury, rate health at 100%. If 

you were injured try to rate the percentage of full health (i.e. completely unable to train and 

compete would receive a rating of 0%, missing half the season would receive a rating of 50%).  

 

 

• I would like you to regroup the years for which your training remained consistent and 

identify specific years at which your training changed in terms of quality and quantity. Group 

years only if it makes sense to you. This will allow identification of major periods in your 

development as a swimmer. These periods will be used as a frame of reference for the rest of the 

interview. 

 

 

 

Regarding your athletic training    

 

___  years old when began training year round  

___  have never participated 

 

___ Date when you began non-swimming activities designed to improve your performance in 

swimming (weights, running…) 

 

___  Date (if any) when you first moved (relocated) to attend regular training in swimming     

___   have never done it 

 

___  year when you first established a close and extended relation with a coach  

___  never happened 

 

___ year when you think that you will reach (or have already reached) your maximum potential 

in your swimming career  

 

___  year when you think that you will (or did) retire from competition 

 

 

Developmental milestones 

___  Date when idea for becoming an elite athlete first emerged    

   __ never happened 

 

___  Date when decision was made to become an elite athlete      

___  never happened 

 

___ Date when all available leisure time began being spent focusing on improving swimming. 

___  never happened 
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I would like to summarize the information on the development of your performance in 

swimming. Some of it is related to the information that you gave earlier on your level of 

competition. Let’s start with the first stage of engagement and proceed by column. 

 

 

• What do you think about during training? Competition?  

o Probe for any automatic thoughts 

o Can participant answer for each stage of development? 

 

• Please describe your social interactions that occurred while participating in these activities. 

o Also, when you encounter(ed) an enjoyable/challenging experience, how do (did) 

you deal with that? 

• What, if any differences were there between you and your peers at each stage relative to: 

o Anticipation 

o Attention 

o Selective attention 

o Knowledge base 

o Knowledge structure 

o Memory 

o Perceptual challenges 

o Self-efficacy, and 

o Coping strategies 

• Please describe your: 

o Drive, self-confidence, and competitiveness 

o Impulsiveness (in swimming and in other environments – any differences?) 

o Distractibility 

o Commitment level 

o Motivation 

o Consistency – both quantity (amount) and quality (intensity) 

 

• How would you describe yourself at each stage of your career, as it relates to your identity as 

a swimmer? (e.g., did you consider yourself to be a kid who swam – and did other stuff – or 

did you consider yourself to be a swimmer?) 

 

• How would you describe your family interactions during each developmental stage? 

 

o Were there any changes from one stage to the next? If so, how? 
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3. Development of Relevant Practice Activities and Performance in 
Swimming 
 

The following section includes sections for the related practice activities (i.e., non-swimming 

activities designed to aid swimming performance) you engaged in. This will be done for each of 

the stages you previously identified. 

 

 

Please list all of the non-swimming training activities designed to benefit your swimming 

performance that you engaged in during each of the developmental stages. The activities to be 

listed should encompass both the competitive season and off-season. 

 

 

• Now that you have listed all of the activities you participated in at that stage, we would like 

you, if possible, to categorize these activities according to the following list. 

 

____ 1. Indirect involvement: e.g. going to watch meets, watching TV/video coverage of your 

sport, reading books about your sport 

 

___ 2. Organized games supervised by coach(es) or adult(s): coach structuring game activities in 

practice (e.g., waterpolo, sharks & minnows…) 

 

___ 4. Organized training in-group supervised by coach(es) or adult(s): e.g. team practice that 

focused on techniques and racing strategies  

 

___ 5. Individualized instruction: e.g. private lessons, individualized work with a coach 

 

___ 6. Self-initiated training: e.g. workouts (including dry land) on own during the season or out-

of-season  

 

___ 7. Organized or “other-directed” activities such as weight lifting, running, spinning… 

 

 

Please indicate how many hours per week you were participating in each activity. 

 

 

 

Please indicate the number of months per year that you engaging in each activity. 
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• When people engage in training, their physical effort differs from time to time and from day 

to day. Can you recall being engaged in an activity when your level of physical effort was 

maximal? Can you briefly describe that and what it felt like? I want you to think of that as 100%. 

At the opposite extreme one can engage in training activities and take it easy. I want you to think 

of that as 0%. I now would like you to go through each activity and rate the average or typical 

level of physical effort. I would like you to give a rating for every activity. You will compare the 

physical effort of that activity to the activity in which you demonstrated 100% maximal effort. 

 

• When people engage in training, their mental concentration differs from time to time and 

from day to day. Can you recall being engaged in an activity when your level of concentration 

was maximal? Can you briefly describe that and what it felt like? I want you to think of that as 

100%. At the opposite extreme one can engage in training activities and not being mentally 

focused. I want you to think of that as 0%. I now would like you to go through each activity and 

rate the average or typical level of concentration. I would like you to give a rating for every 

activity. You will compare the concentration of that activity to the activity in which you 

demonstrated 100% concentration. 

 

• How would you describe your training in this third stage? For example, was it well/ill 

directed, did it follow a scientific/haphazard methodology,…? 

 

• Next, I would like you to think of types of activities that were the most fun at the 

corresponding ages, such as watching your favorite program on TV or playing games with 

friends. We can all recall participating in activities that were so fun we did not want them to end. 

Please describe the activity that you would consider most fun for each of the stages you 

previously identified. These activities do not have to be sport related. Let us set each of these 

activities as 100% fun. Using these activities as references now go back and give a separate 

rating for fun in each activity within the stages. Compare each training activity to the activity 

that you identified as being 100% fun at that stage. 

 

 

4. Summary Section 
 

 

• What do you feel contributes to a swimmer achieving top performances (e.g., World 

Records…) vs. excellent performances (e.g., finaling at NCAAs…)? 

 

 

• Finally, for the coach only ask: “What differences between your elite and non-elite athletes 

who I’ve interviewed you about during this session, do you feel exist? Please include any 

differences that you feel play a role in their performing at different levels.” 

 

 

 

This completes the interview procedure. Thank you for your time and patience in filling 

out each of the charts. 
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