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Introduction 
 
Sport for Life provides information and ongoing support for the integration of Long-Term Development 
in Sport and Physical Activity to national sport organizations, sport and non-sport sector leaders, and 
other contributors to the Canadian sport and physical activity ecosystem. Quality sport and advancing 
physical literacy are central to the work of Sport for Life. 
 
This Handbook of References provides relevant literature to support Long-Term Development in Sport 
and Physical Activity 3.0. For each identified topic, highlights from the literature are summarized 
followed by select references. Additional references from leading researchers who have helped to shape 
our understanding of athlete development and high performance sport are packaged at the end of the 
document. 
 
This resource may be used by anyone wishing to know more about the underpinnings of Long-Term 
Development in Sport and Physical Activity—the personal, organizational or system factors that bring 
Long-Term Development to life in all sporting and physical activity environments. 
 
We encourage all readers to understand the landscape of athlete development, high performance sport, 
and quality involvement in physical activity is ever-changing—most data, findings, conclusions and 
interpretations are not universally accepted—there are many different ways to build a champion. Use 
this bank of information to inform your thinking, actions and discussions with others. Be open to new 
ideas and new ways of thinking about this exciting area of Long-Term Development. 
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Athlete Development Pathways or Models 
 

Francis Galton (1869) first described the attributes of high achievement and expertise: 
• innate capacity 
• zeal 
• power to work hard 

 
The demands and requirements of different sports will guide the athlete development pathway for high 
performance athletes. 
 
Sports have different demands and requirements: 

 
 
Observations of current athlete development pathways: 
 
Current demand in sport makes for too much competition and not enough practice, training or recovery 
(Platonov 2006): 

1. $$ drives increased # of competitions at expense of suitable recovery and training. 
2. We ask/demand too much and too early of our young athletes. 
3. We lack solid/evidence-based planning (training, recovery, competition) over years. 
4. We lack valid/reliable assessment tools to evaluate athlete status and progression (eg core 

strength, strength of the ligaments, etc). 
5. We don’t do enough to prevent injury. 
6. Must provide psychological development to enable athlete to deal with all the stresses of an 

elite athlete. 
7. Quell the urgency to “be the best now”. 
8. Must do better job transforming our junior into senior athletes. 

 
 
Common Athlete Development Pathways or Models 
 

1. Deliberate practice theoretical framework (DPTF; Ericsson 1993 – 10 yrs/10,000 hours). 
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2. Developmental model of sport participation (DMSP; Côté 1999 – sampling, deliberate 
play/practice, specializing, investment). 

3. Differentiated model of giftedness and talent (DMGT; Gagné 2004). 
 
Most data derived from non-sport activities (music, chess) 
 

1. Deliberate Practice Theoretical Framework (DPTF – Ericsson et al 1993) -- “the amount of time 
that an individual is engaged in deliberate practice activities is monotonically related to that 
individuals acquired performance” (this framework makes a strong argument in favour of 
starting deliberate practice at an early age, and suggests that this is also closely tied to the level 
of elite performance that is eventually achieved). 
… “across many domains of expertise, a remarkably consistent pattern emerges: the best 
individuals start practice at earlier ages, and maintain a higher level of daily practice”. 
 

 
 

The origin of the 10,000-hour rule came from the world of music and chess 
 

 
2. Developmental Model of Sport Participation (DMSP – Cote 1999) -- identifies two distinct 

pathways to elite performance, namely early specialization and early sampling 
• also ignores contribution of “natural abilities” (focus on developmental aspects of expertise) 
• the early specialization pathway is in fact quite consistent with the Deliberate Practice 

Theoretical Framework (Ericsson et al., 1993; Ericsson et al., 2009), in that it involves 
specialization in a single sport from as early as 6 years of age combined with a strong emphasis 
on deliberate practice from the outset of involvement. 



 

7 

• early sampling pathway, on the other hand, focuses on a diverse sporting involvement during 
childhood, and emphasizes the particular importance of ‘deliberate play’. 

 

 
Côté et al (2009) 

 

• deliberate play activities (e.g. backyard soccer or street basketball) are “intrinsically motivating, 
provide immediate gratification, and are specifically designed to maximize enjoyment” 

• these authors also pointed out that deliberate play activities normally involve modified, age-
adapted rules, and are typically set-up and monitored by a child or adult who is directly 
involved. 

• potential for another stage, which would reflect the realities of continued development during 
adulthood 

• “the existence of a fourth stage marked by maintenance and perfection of skills”. According to 
Côté, this additional stage would appear after the investment years, which is a conception that 
would broaden the utility of the DMSP as a framework to account for ongoing talent 
development from an athlete’s first formal involvement in their sport until the moment that 
serious competition is discontinued. 
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3.  Differentiated Model of Giftedness and Talent (DMGT) – Gagne 2004) 

i. Gifts (G) “the possession and use of untrained and spontaneously expressed outstanding natural 
abilities or aptitudes, in at least one ability domain, to a degree that places a person at least 
among the top 10% of age peers” 

ii. Talents (T) “outstanding mastery of systematically developed competencies (knowledge and 
skills), in at least one field of human activity, to a degree that places a person at least among the 
top 10% of ‘learning peers*’” 

 
*the term learning peers is used in reference to others who have accumulated a similar amount of 
learning time from either current or past training. 
 

 
 
Gagné (2004) 
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Gulbin et al (2013) 
 
4. “The proposed FTEM (Foundations, 
Talent, Elite, Mastery) framework offers 
broad utility to researchers and sporting 
stakeholders alike. FTEM is unique in 
comparison with alternative models and 
frameworks, because it: integrates general 
and specialised phases of development for 
participants within the active lifestyle, 
sport participation and sport excellence 
pathways; typically doubles the number of 
developmental phases (n = 10) in order to 
better understand athlete transition; 
avoids chronological and training 
prescriptions; more optimally establishes a 
continuum between participation and 
elite; and allows full inclusion of many 
developmental support drivers at the sport 
and system levels. The FTEM framework 

offers a viable and more flexible alternative for those sporting stakeholders interested in managing, 
optimising, and researching sport and athlete development pathways.” 
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Athletes with Disabilities 
 
Block et al (2013) 
“While a physically active lifestyle is important for everyone in promoting overall well-being and 
prevention or delay of chronic disease, physical activity is even more important for children and young 
adults with disabilities.” 
 
Barriers to participation 
These barriers include: (a) a lack of understanding about the benefits of physical activity; (b) a lack of 
awareness of the available physical activity options and community programs; (c) environmental 
constraints such as accessibility, transportation, and architectural design; (d) fear of liability of the 
program leader and lack of knowledge and training of instructors; (e) lack of appropriate programs; and 
(f) programs’ emphasis on competitive sports 
 
Supporting participation 
Quality instruction and training of instructors, teachers, coaches 
Ongoing support for instructor, teacher, coach 
Appropriate programming 
 
Braun & Braun (2015) 
For those participants with “hidden disabilities”: 
 
Specific Learning Disabilities (SLD) 
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Attention Deficit Hyperactivity Disorder (ADHD) 
 

 
 
Autism Spectrum Disorders (ASD) 
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Benefits of Outdoors 
 
Improved physical, psychological, emotional, cognitive outcomes associated with physical activity, play 
and time in the outdoors.  In addition to benefits to the individual, marked improvements to social 
cohesion and group dynamics across all age groups.  Supports advancement of Human Capital Model 
(Bailey et al 2013). 
 

 
 
Primary contributions to children and adolescents is in the form of risky play: 

• thrilling and challenging forms of play 
• involves a risk of physical injury 
• most often takes place outdoors and in children’s free play (Sandseter (2009) 

• Play in natural environments is associated with young children’s improved motor abilities and 
increased creativity. 

• Access to nature nurtures self-discipline and self-confidence among children, including children 
with disabilities. 

• Green exercise may offer added benefits when compared to equal exertion in indoor gyms 
(more space, less structure, more activity). 

• Play and physical activity levels are greater in the outdoor spaces compared to indoor spaces 

• Exposure to natural environments can mitigate symptoms of ADHD 

• Reduced BMI, improved blood pressure, lower stress, increased healing from greater access to 
outdoor/green space 

 
From being smarter to more cooperative to healthier overall. A well-documented article by two 
physicians builds a strong case for the importance of unstructured free play in the out-of-doors for all 
age groups, and especially young children. While concerned about the “obesity epidemic” in young 
children, the authors say that the health benefits from outdoor play are only one aspect of the overall 
benefits. They suggest that the concept of “play” is more compelling and inviting to most adult 
caregivers, parents and guardians than “exercise.” The authors cite cognitive benefits from play in 
nature, including creativity, problem-solving, focus and self-discipline. Social benefits include 
cooperation, flexibility, and self-awareness. Emotional benefits include stress reduction, reduced 
aggression and increased happiness. Children will be smarter, better able to get along with others, 
healthier and happier when they have regular opportunities for free and unstructured play in the out-of-
doors (Burdette HL et al 2005). 
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Benefits of Quality Physical Activity 
 

 
 
“Despite the fact that physical activity is universally acknowledged to be an important part of healthy 
functioning and well-being, the full scope of its value is rarely appreciated. This article introduces a novel 
framework for understanding the relationships between physical activity (and specifically sport-related 
forms of physical activity) and different aspects of human development. It proposes that the outcomes 
of physical activity can be framed as differential ‘capitals’ that represent investments in domain-specific 
assets: Emotional, Financial, Individual, Intellectual, Physical, and Social. These investments, especially 
when made early in the life course, can yield significant rewards, both at that time and for years to 
come. The paper presents a new model—the Human Capital Model—that makes sense of these effects, 
outlines the different capitals, and briefly articulates the conditions necessary for the realization of 
Human Capital growth through physical activity.” (Bailey et al 2013) 
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Benefits of Quality Sport 
 
Improved physical, psychological, emotional, cognitive outcomes associated with quality sport.  In 
addition to benefits to the individual, marked improvements to social cohesion and group dynamics 
across all age groups.  Supports advancement of Human Capital Model (Bailey et al 2013). 
 

 
 
“Sport for development is not a new idea, but its resurgence in Canada over the past decade is having 
profound impacts in rural and urban communities across the country. MoreSports in Vancouver; the 
Active Circle in Indigenous communities; Right to Play; and hundreds of small-scale initiatives launched 
with support from the True Sport Foundation, are among the new programs engaging young people, 
their parents, volunteers and community leaders in underserved and remote communities. 
 
Why is this work important? Improved health and fitness, along with coaching and leadership training, 
contribute to youth’s social productivity – their ability to lead lives that make a net contribution to 
community. Counter to current trends that exacerbate the divide between rich and poor, sport for 
development is about creating a society where differences in income, race, and religion do not prevent 
social cohesion and mobility. It makes our communities more inclusive and resilient.” 

JW McConnell Family Foundation (2013) 
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Brain Development 
 

 
  
The worrisome decline in physical activity and basic movements of daily living is leading to startling 
revelations about development of the brain and its numerous cognitive functions. 
 
“In light of the interrelation between motor and cognitive development and the predictive value of the 
former for the latter, the secular decline observed in motor coordination ability as early as preschool urges 
identification of interventions that may jointly impact motor and cognitive efficiency.” Pesce et al (2016) 

 
“Results suggest that specifically tailored physical activity (PA) games provide a unique form of 
enrichment that impacts children’s cognitive development through motor coordination improvement, 
particularly object control skills, which are linked to children’s PA habits later in life. Outdoor play 
appears to offer the natural ground for the stimulation by designed PA games to take root in children’s 
mind.” Pesce et al (2016) 
 

“Cognitive Outcomes of Enriched Physical Activity as a ‘Side Effect’ of Motor Competence” 
 
Adele Diamond (2013, 2015) has done much work to advance our understanding of executive function 
and the role of physical activity.  Clearly more research is required in this area as we know little about 
the different kinds of activities or sports that promote executive functions, the duration of the effects 
and the age-related impacts. 
 
“…I predict that the later (movement activities that improve physical fitness and also train diverse motor 
and EF skills) will be the most effective in improving the EFs of young children. Until the many holes in 
the research literature begin to be filled it will be difficult to draw firm conclusions but I put my money 
on activities that improve physical fitness but also (a) train and challenge diverse motor and EF skills, (b) 
bring joy, pride, and self-confidence, and (c) provide a sense of social belonging (e.g., group or team 
membership).” 
 
“The main finding from this study was that being consistently moderately physically active throughout 
adolescence was significantly associated with cognitive performance at age 18 years” …… “adolescents 
who are physically inactive might be losing an important stimulus to improve learning and cognitive 
performance.” Esteban-Cornejo et al (2015) 



 

26 

References – Brain Development 
Barker, J. E., Semenov, A. D., Michaelson, L., Provan, L. S., Snyder, H. R., & Munakata, Y. (2014). Less-

structured time in children's daily lives predicts self-directed executive functioning. Frontiers in 
Psychology, 5, 593. doi:10.3389/fpsyg.2014.00593 

Blakemore, S. J., Burnett, S., & Dahl, R. E. (2010). The role of puberty in the developing adolescent brain. 
Human brain mapping, 31(6), 926-933. 

Carson, V., Hunter, S., Kuzik, N., Wiebe, S. A., Spence, J. C., Friedman, A., . . . Hinkley, T. (2016). 
Systematic review of physical activity and cognitive development in early childhood. Journal of 
Science and Medicine in Sport / Sports Medicine Australia, 19(7), 573-578. 
doi:10.1016/j.jsams.2015.07.011 

Dalziell, A., Boyle, J., & Mutrie, N. (2015). Better movers and thinkers (BMT): A quasi-experimental study 
into the impact of physical education on children's cognition—A study protocol. Preventive 
Medicine Reports, 2, 935-940. doi:10.1016/j.pmedr.2015.10.004 

Diamond, A. (2013). Executive functions. Annual Review of Psychology, 64(1), 135-168. 
doi:10.1146/annurev-psych-113011-143750 

Diamond, A. (2015). Effects of physical exercise on executive functions: Going beyond simply moving to 
moving with thought. Annals of Sports Medicine and Research, 2(2), 1011.  

Esteban-Cornejo, I., Tejero-Gonzalez, C. M., Sallis, J. F., & Veiga, O. L. (2015). Physical activity and 
cognition in adolescents: A systematic review. Journal of Science and Medicine in Sport / Sports 
Medicine Australia, 18(5), 534-539. doi:10.1016/j.jsams.2014.07.007 

Fernandes, V. R., Ribeiro, M. L. S., Melo, T., de Tarso Maciel-Pinheiro, P., Guimarães, T. T., Araújo, N. B., . 
. . Deslandes, A. C. (2016). Motor coordination correlates with academic achievement and cognitive 
function in children. Frontiers in Psychology, 7, 318. doi:10.3389/fpsyg.2016.00318 

Hair, N. L., Hanson, J. L., Wolfe, B. L., & Pollak, S. D. (2015). Association of child poverty, brain 
development, and academic achievement. JAMA Pediatrics, 169(9), 822-829. 
doi:10.1001/jamapediatrics.2015.1475 

Howard-Jones, P. A. (2014). Neuroscience and education: Myths and messages. Nature Reviews. 
Neuroscience, 15(12), 817-824. doi:10.1038/nrn3817 

Janssen, M., Chinapaw, M. J. M., Rauh, S. P., Toussaint, H. M., van Mechelen, W., & Verhagen, E A L M. 
(2014). A short physical activity break from cognitive tasks increases selective attention in primary 
school children aged 10–11. Mental Health and Physical Activity, 7(3), 129-134. 
doi:10.1016/j.mhpa.2014.07.001 

Jonker, L., Elferink-Gemser, M. T., & Visscher, C. (2009). Talented athletes and academic achievements: 
A comparison over 14 years. High Ability Studies, 20(1), 55-64. doi:10.1080/13598130902863691 

Khan, N. A., & Hillman, C. H. (2014). The relation of childhood physical activity and aerobic fitness to 
brain function and cognition: A review. Pediatric Exercise Science, 26(2), 138-146. 
doi:10.1123/pes.2013-0125 



 

27 

Kidd, C., Palmeri, H., & Aslin, R. N. (2013). Rational snacking: Young children's decision-making on the 
marshmallow task is moderated by beliefs about environmental reliability. Cognition, 126(1), 109. 
doi:10.1016/j.cognition.2012.08.004 

Koziol, L., Budding, D., & Chidekel, D. (2012). From movement to thought: Executive function, embodied 
cognition, and the cerebellum. The Cerebellum, 11(2), 505-525. doi:10.1007/s12311-011-0321-y 

Loprinzi, P. D., Herod, S. M., Cardinal, B. J., & Noakes, T. D. (2013). Physical activity and the brain: A 
review of this dynamic, bi-directional relationship. Brain Research, 1539, 95-104. 
doi:10.1016/j.brainres.2013.10.004 

Mueller, C. M., & Dweck, C. S. (1998). Praise for intelligence can undermine children's motivation and 
performance. Journal of Personality and Social Psychology, 75(1), 33-52. doi:10.1037/0022-
3514.75.1.33 

Otero, T. M., Barker, L. A., & Naglieri, J. A. (2014a). Executive function treatment and intervention in 
schools. Applied Neuropsychology. Child, 3(3), 205-214. doi:10.1080/21622965.2014.897903 

Otero, T. M., Barker, L. A., & Naglieri, J. A. (2014b). Executive function treatment and intervention in 
schools. Applied Neuropsychology. Child, 3(3), 205-214. doi:10.1080/21622965.2014.897903 

Pesce, C., Masci, I., Marchetti, R., Vazou, S., Sääkslahti, A., & Tomporowski, P. D. (2016). Deliberate play 
and preparation jointly benefit motor and cognitive development: Mediated and moderated 
effects. Frontiers in Psychology, 7, 349. doi:10.3389/fpsyg.2016.00349 

Piek, J. P., Kane, R., Rigoli, D., McLaren, S., Roberts, C. M., Rooney, R., . . . Straker, L. (2015). Does the 
animal fun program improve social-emotional and behavioural outcomes in children aged 4-6 
years? Human Movement Science, 43, 155-163. doi:10.1016/j.humov.2015.08.004 

Piek, J. P., Straker, L. M., Jensen, L., Dender, A., Barrett, N. C., McLaren, S., . . . Elsley, S. (2010). 
Rationale, design and methods for a randomised and controlled trial to evaluate "animal fun"--a 
program designed to enhance physical and mental health in young children. BMC Pediatrics, 10(1), 
78. doi:10.1186/1471-2431-10-78 

Ploughman, M. (2008). Exercise is brain food: The effects of physical activity on cognitive 
function. Developmental Neurorehabilitation, 11(3), 236-240. doi:10.1080/17518420801997007 

Russell, V., Zigmond, M., Dimatelis, J., Daniels, W., & Mabandla, M. (2014). The interaction between 
stress and exercise, and its impact on brain function. Metabolic Brain Disease, 29(2), 255-260. 
doi:10.1007/s11011-013-9479-y 

Shmuelof, L., & Krakauer, J. (2011). Are we ready for a natural history of motor learning? Neuron, 72(3), 
469-476. doi:10.1016/j.neuron.2011.10.017 

Tomporowski, P. D., Lambourne, K., & Okumura, M. S. (2011). Physical activity interventions and 
children's mental function: An introduction and overview. Preventive Medicine, 52, S9. 
doi:10.1016/j.ypmed.2011.01.028 

Tomporowski, P. D., McCullick, B., Pendleton, D. M., & Pesce, C. (2015). Exercise and children's 
cognition: The role of exercise characteristics and a place for metacognition. Journal of Sport and 
Health Science, 4(1), 47-55. doi:10.1016/j.jshs.2014.09.003 



 

28 

van der Fels, Irene M J, te Wierike, Sanne C M, Hartman, E., Elferink-Gemser, M. T., Smith, J., & Visscher, 
C. (2015). The relationship between motor skills and cognitive skills in 4-16 year old typically 
developing children: A systematic review. Journal of Science and Medicine in Sport, 18(6), 697-703. 
doi:10.1016/j.jsams.2014.09.007 

Verburgh, L., Königs, M., Scherder, E. J. A., & Oosterlaan, J. (2014). Physical exercise and executive 
functions in preadolescent children, adolescents and young adults: A meta-analysis. British Journal 
of Sports Medicine, 48(12), 973-979. doi:10.1136/bjsports-2012-091441 

  



 

29 

Deliberate Practice 
 
Ericsson (1993) first describe the role of “deliberate practice” in the development of expertise. Debate 
has emerged regarding the overall contributions of deliberate toward expertise (Macnamara et al 2016). 
 
Ericsson (2016) 
“In their original article, Ericsson, Krampe, and Tesch-Romer (1993) reviewed the evidence concerning 
the conditions of optimal learning and found that individualized practice with training tasks (selected by 
a supervising teacher) with a clear performance goal and immediate informative feedback was 
associated with marked improvement. We found that this type of deliberate practice was prevalent 
when advanced musicians practice alone and found its accumulated duration related to attained music 
performance. In contrast, Macnamara, Moreau, and Hambrick’s (2016, this issue) main meta-analysis 
examines the use of the term deliberate practice to refer to a much broader and less defined concept 
including virtually any type of sport-specific activity, such as group activities, watching games on 
television, and even play and competitions. Summing up every hour of any type of practice during an 
individual’s career implies that the impact of all types of practice activity on performance is equal—an 
assumption that I show is inconsistent with the evidence. Future research should collect objective 
measures of representative performance with a longitudinal description of all the changes in different 
aspects of the performance so that any proximal conditions of deliberate practice related to effective 
improvements can be identified and analyzed experimentally.” 
 
Macnamara et al (2016) 
“Why are some people more skilled in complex domains than other people? According to one 
prominent view, individual differences in performance largely reflect individual differences in 
accumulated amount of deliberate practice. Here, we investigated the relationship between deliberate 
practice and performance in sports. Overall, deliberate practice accounted for 18% of the variance in 
sports performance. However, the contribution differed depending on skill level. Most important, 
deliberate practice accounted for only 1% of the variance in performance among elite-level performers. 
This finding is inconsistent with the claim that deliberate practice accounts for performance differences 
even among elite performers. Another major finding was that athletes who reached a high level of skill 
did not begin their sport earlier in childhood than lower skill athletes. This finding challenges the notion 
that higher skill performers tend to start in a sport at a younger age than lower skill performers. We 
conclude that to understand the underpinnings of expertise, researchers must investigate contributions 
of a broad range of factors, taking into account findings from diverse subdisciplines of psychology (e.g., 
cognitive psychology, personality psychology) and interdisciplinary areas of research (e.g., sports 
science).” 
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Components of Deliberate Practice (Ericsson et al 1993) 
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Developmentally Appropriate 
 
Declining rates of participation in sport accompanied by large increases in youth injury are key indicators 
of excessive demands placed on our developing athletes.  These excessive demands are characterized by 
poor training programs, insufficient recovery, and too much competition.  Treating our children as adults 
is no longer acceptable. 
 
Robert Malina (2015) is prolific in this area and describes numerous recommendations to improve the 
way we ask our developing athletes to train, recover and compete. “The search for talent is pervasive in 
youth sports. Selection/exclusion in many sports follows a maturity- related gradient largely during the 
interval of puberty and growth spurt.” 
 
Myer et al (2011, 2015, 2016) provide guidelines for appropriate timing of training. 
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Growth, maturation and performance on the field (Bergeron et al 2015) 
“Sport performance during youth is underpinned by a range of physical and physiological variables that 
are governed by the timing and tempo of growth and maturation. Youth sport, however, is highly 
selective, with a maturity-associated selection/exclusion process commonly occurring during the interval 
of puberty and the adolescent growth spurt, which covers the period between 9 and 15 years of age. 
Sport performance progressively improves with growth and maturation, and appropriate aerobic, 
anaerobic and resistance training further enhance performance; but there is asynchronous development 
through childhood and adolescence into young adulthood. Thus, initial selection, long-term 
athletic/sport performance prediction and optimal athlete development remain a challenge. Research 
has developed a sound scientific foundation to inform decision- making; but those involved in youth 
athlete development must nurture talented individuals, and appreciate that both positive and negative 
changes in performance might be more related to biological clocks than to coaching and training.” 
 
Considerations for developmentally appropriate training, competition and recovery of young athletes:  

• Avoid early single sport specialization (except for the few sports that warrant early focus such as 
gymnastics, diving, figure skating). 

• Research suggests that youth should avoid early sport specialization, as diverse athletic 
exposure and sport sampling enhance motor development and athletic capacity, reduce injury 
risk and increase the opportunity for a child to discover the sport(s) that he/she will enjoy and 
possibly excel at.  

• Be mindful of training volume, intensity and variety to avoid overuse injuries -- multifaceted 
neuromuscular training and programs focused on intrinsic factors such as strength, endurance 
and proprioception/balance, have been shown to reduce injury incidence in many sports. 

• Youth athletes are increasingly being exposed to inappropriate and unrealistic demands or 
expectations leading to psychological overload induced by themselves or by their coach or 
parent(s). 

 

  



 

35 

References – Developmentally Appropriate 
 
Baker, J., & Young, B. (2014). 20 years later: Deliberate practice and the development of expertise in 

sport. International Review of Sport and Exercise Psychology, 7(1), 135-157. 
doi:10.1080/1750984X.2014.896024 

Bergeron, M. F., Mountjoy, M., Armstrong, N., Chia, M., Côté, J., Emery, C. A., . . . Engebretsen, L. (2015). 
International Olympic Committee consensus statement on youth athletic development. British 
Journal of Sports Medicine, 49(13), 843-851. doi:10.1136/bjsports-2015-094962 

Capranica, L., & Millard-Stafford, M. L. (2011). Youth sport specialization: How to manage competition 
and training? International Journal of Sports Physiology and Performance, 6(4), 572. Retrieved 
from http://www.ncbi.nlm.nih.gov/pubmed/22248556 

EISENMANN, J., & MALINA, R. (2003). Age- and sex-associated variation in neuromuscular capacities of 
adolescent distance runners. Journal of Sports Sciences, 21(7), 551-557. 
doi:10.1080/0264041031000101845 

Faigenbaum, A., Myer, G. (2012). Effective strategies for developing young athletes. ACSM's Health & 
Fitness Journal, 16 

Ford, P., Collins, D., Bailey, R., MacNamara, Á, Pearce, G., & Toms, M. (2012). Participant development in 
sport and physical activity: The impact of biological maturation. European Journal of Sport 
Science, 12(6), 515-526. doi:10.1080/17461391.2011.577241 

Gulbin, J., Weissensteiner, J., Oldenziel, K., & Gagné, F. (2013). Patterns of performance development in 
elite athletes. European Journal of Sport Science, 13(6), 605-614. 
doi:10.1080/17461391.2012.756542 

Issurin, V. (2013). Training transfer: Scientific background and insights 
for practical application. Sports Medicine, 43, 675–694. doi:10.1097/EDE.0000000000000375 

Levey Friedman, H. (2015). Playing to Win: Raising Children in a Competitive Culture. Sociology of Sport 
Journal, 32, 349-352. Retrieved 
from http://www.cairn.info/article.php?ID_ARTICLE=POPU_1604_0753 

Lloyd, R., Oliver, J., Faigenbaum, A., Howard, R., De Ste Croix, Mark B, Williams, C., . . . Myer, G. (2015). 
Long-term athletic development- part 1: A pathway for all youth. Journal of Strength and 
Conditioning Research, 29(5), 1439-1450. doi:10.1519/JSC.0000000000000756 

Lloyd, R., Oliver, J., Faigenbaum, A., Myer, G., & De Ste Croix, Mark B. (2014). Chronological age vs. 
biological maturation: Implications for exercise programming in youth. Journal of Strength and 
Conditioning Research, 28(5), 1454-1464. doi:10.1519/JSC.0000000000000391 

Malina, R. M., Rogol, A. D., Cumming, S. P., Coelho e Silva, Manuel J, & Figueiredo, A. J. (2015). Biological 
maturation of youth athletes: Assessment and implications. British Journal of Sports 
Medicine, 49(13), 852-859. doi:10.1136/bjsports-2015-094623 

Myer, G. D., Faigenbaum, A. D., Ford, K. R., Best, T. M., Bergeron, M. F., & Hewett, T. E. (2011). When to 
initiate integrative neuromuscular training to reduce sports-related injuries and enhance health in 
youth? Current Sports Medicine Reports, 10(3), 155. Retrieved 
from http://www.ncbi.nlm.nih.gov/pubmed/21623307 

http://www.ncbi.nlm.nih.gov/pubmed/22248556
http://www.cairn.info/article.php?ID_ARTICLE=POPU_1604_0753
http://www.ncbi.nlm.nih.gov/pubmed/21623307


 

36 

Myer, G. D., Kushner, A. M., Faigenbaum, A. D., Kiefer, A., Kashikar-Zuck, S., & Clark, J. F. (2013). Training 
the developing brain, part I: Cognitive developmental considerations for training youth. Current 
Sports Medicine Reports, 12(5), 304-310. doi:10.1097/01.CSMR.0000434106.12813.69 

Myer, G. D., Jayanthi, N., Difiori, J. P., Faigenbaum, A. D., Kiefer, A. W., Logerstedt, D., & Micheli, L. J. 
(2015). Sport specialization, part I. Sports Health: A Multidisciplinary Approach, 7(5), 437-442. 
doi:10.1177/1941738115598747 

Myer, G. D., Jayanthi, N., DiFiori, J. P., Faigenbaum, A. D., Kiefer, A. W., Logerstedt, D., & Micheli, L. J. 
(2016). Sports specialization, part II. Sports Health: A Multidisciplinary Approach, 8(1), 65-73. 
doi:10.1177/1941738115614811 

Pankhurst, A., & Collins, D. (2013). Talent identification and development: The need for coherence 
between research, system, and process. Quest, 65(1), 83-97. doi:10.1080/00336297.2012.727374 

Read, J. C. (2008). Validating the fun toolkit: An instrument for measuring children's opinions of 
technology. Cognition, Technology & Work, 10(2), 119. doi:10.1007/s10111-007-0069-9 

Wattie, N., Schorer, J., & Baker, J. (2015). The relative age effect in sport: A developmental systems 
model. Sports Medicine, 45(1), 83-94. doi:10.1007/s40279-014-0248-9 

  



 

37 

Early Childhood Resilience and Adverse Events 
 
With increasing pressure for children and adolescents to demonstrate adult-level expertise, we are 
learning more about appropriate challenges to develop the social-emotional and cognitive capacity for 
our young athletes. From a child’s first days, opportunities to move and explore their world while 
interacting with a caring adult is essential. 
 
The Center on the Developing Child at Harvard University describes 8 things to remember about early 
child development (developingchild.harvard.edu/resources/8-things-remember-child-development/): 

1. Even infants and young children are affected adversely when significant stresses threaten their 
family and caregiving environments. 

2. Development is a highly interactive process, and life outcomes are not determined solely by 
genes. 

3. While attachments to their parents are primary, young children can also benefit significantly 
from relationships with other responsive caregivers both within and outside the family. 

4. A great deal of brain architecture is shaped during the first three years after birth, but the 
window of opportunity for its development does not close on a child’s third birthday. 

5. Severe neglect appears to be at least as great a threat to health and development as physical 
abuse—possibly even greater. 

6. Young children who have been exposed to adversity or violence do not invariably develop 
stress-related disorders or grow up to be violent adults. 

7. Simply removing a child from a dangerous environment will not automatically reverse the 
negative impacts of that experience. 

8. Resilience requires relationships, not rugged individualism. 
 
“Other than talent and opportunity, what makes some people more successful than others? One 
important determinant of success is self-control—the capacity to regulate attention, emotion, and 
behavior in the presence of temptation. A second important determinant of success is grit—the 
tenacious pursuit of a dominant superordinate goal despite setbacks. Self-control and grit are strongly 
correlated, but not perfectly so.” 

Duckworth and Gross (2014) 
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Early Single Sport Specialization 
 
Malina (2010) describes the roots of early sport specialization: 

➢ Eastern European sport system 
➢ Parent(s) desire to give their child(ren) an “edge” 
➢ Labelling as “gifted” or “talented” 
➢ Pursuit of scholarships 
➢ Pursuit of professional contracts 
➢ Sporting goods industry 
➢ Expertise research 

 
Early specialization for most sports does not predict later success 
Vaeyens et al (2009) various sports 
Moesch et al (2011) CGS sports 
Soberlak and Cote (2003) NHL 
Gullich (2014, 2016) 
 
Vaeyens et al. (2009) have demonstrated that talent identification programs based on early success 
have not proven to be effective in terms of predicting adult expertise. More specifically, they pointed to 
some fascinating research on German Olympians from 2000 and 2008, which compared those 
athletes who eventually achieved top-10 international finishes with their less successful senior national 
team peers. The results of this research showed that, although there were no differences in the onset of 
initial training or competition, the more successful athletes started training for and competing in 
international championships significantly later than their less successful teammates. 
Furthermore, and very much in keeping with the concept of early diversification, the results also showed 
that world-class athletes were more likely to have trained and competed in other sports during their 
formative years. 
 
Additional support for later specialization comes from Moesch et al. (2011), who compared the 
developmental patterns of Danish elite and near-elite athletes in a particular category of sports referred 
to as ‘CGS’ sports (i.e. centimeter, gram, second). In these sports winning is based on superior 
performance with respect to distance, weight, or time, and their basic demands tend to be largely 
physical in nature. The results of this study showed that the elite athletes passed important milestones 
later (e.g. starting sport, first competition, etc.), spent fewer years on junior national teams, and 
ultimately spent more years on senior national teams than did the non-elite athletes. Furthermore, it 
was found that even though the near elite group had accumulated more practice hours by age 15, this 
advantage disappeared by the age 18, and the elite group ended up with a significant and lasting 
advantage by age 21 (6,335 hours vs. 5,204 hours). 
 
Finally, although no differences were found between the two groups in terms of diversity of sporting 
involvement, both were found to have participated in approximately 1.5 other activities beyond their 
main sport. Soberlak and Cote (2003) examined many of these same concepts in the very different and 
more complex sport of ice hockey. More specifically, this study took an in-depth look at the 
developmental histories of a small group of Canadian major junior hockey players who had recently 
signed National Hockey League contracts. In terms of deliberate practice, relatively low amounts were 
reported in the sampling years, followed by a gradual increase during the specializing years, and a 
considerable increase throughout the investment years up to age 20 (i.e. the participants age at the time 
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of data collection). In terms of deliberate play, the opposite trend was apparent, with high amounts 
reported during the sampling years, a significant decrease during the specializing years, and a virtual 
disappearance during the investment years. As far as organized games are concerned, involvement in 
these activities was shown to gradually increase during the sampling years, to do so again during the 
specializing years, and then, coinciding with their graduation to major junior hockey, increase 
significantly during the investment years. 
 
“Junior success is a poor indicator of long-term senior success. Their success at the age of 10 had a zero 
correlation with their success as a senior. Same was true with their success at 11-14, 15-18. We have a 
zero correlation.” 
 
“That means, those who were better at a young age were not those who were better at an older age. 
This also applies to different types of sports – CGS sports (where performances are measured in 
centimeters, grams, seconds), games sports, combat sports, artistic composition sports. The results are 
all the same across all different types of sports.”  German Olympic medalists played 2 or 3 other sports 
at a high level before focusing on their main sport at 20 years of age. 
 
“Those who were recruited into the system earlier, started specializing significantly earlier -- as a result, 
looking at where they got to in the long term, those recruited earlier were more successful at a youth 
age, but they were under-represented in terms of senior world class (top ten worldwide),” (Güllich 2014, 
2016). 
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Mental Health 
 
“The physical impacts of elite sport participation have been well documented; however, there is 
comparatively less research on the mental health and psychological wellbeing of elite athletes.” (Rice et 
al 2016) 
 

 
 
“The findings suggested that elite athletes experience a broadly comparable risk of high prevalence 
mental disorders (i.e. anxiety, depression) relative to the general population. Evidence regarding other 
mental health domains (i.e. eating disorders, substance use, stress and coping) is less consistent.” 
 
“The research demonstrates that this population is vulnerable to a range of mental health problems 
(including substance misuse), which may be related to both sporting factors (e.g. injury, overtraining and 
burnout) and non-sporting factors. More high-quality epidemiological and intervention studies are 
needed to inform optimal strategies to identify and respond to player mental health needs.” 
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Nonlinear Pedagogy 
 
Sports expertise: a dynamical systems theory (Phillips et al 2010) 

• “Expert skill acquisition emerges through interactions between specific individual (mental and 
physical – physiological and anthropometric), task (specific to a sports discipline) and 
environment (socio-cultural factors – family support, access to facilities, cultural trends in sport 
participation) constraints” 

 
Applications for talent development 
 
Design learning environments that push individual athletes to the edge of criticality can lead to the 
emergence of unique performance solutions: 

• this process involves designing learning tasks with multiple performance solutions and 
performers are required to explore the practice environment to enhance their decision-making 
and action capabilities 

Create learning scenarios where opportunities for action are rich and varied – these can enhance 
exploratory activities, and lead to the emergence of more adaptive behaviours and functional 
performance solutions for individuals and teams 

• this approach leads to the creation of different ways to achieve the same outcome goals 
Deliberately create instability in practice environments leads to the development of performers with 
high levels of adaptability who can choose from a range of stable functional movement patterns 
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Talent development as a nonlinear process: an adaptive transitional development model 
 
How to expose athletes to “higher grade opponents” (forced into discomfort into more demanding 
competitive environments) 

• step-wise sequential model is the traditional approach to talent development and advancing 
players BUT creates several CHALLENGES: 

 
Limitations of step-wise sequential model 
 
Athlete selection (meeting a certain standard) often based on guesswork as assessment of performance 
potential (often based on the whim of coaches). 

• Coach may rely on statistical data or 2nd hand evaluations (e.g. media) which may or may not be 
useful since it does not include psychological attributes. 

• For example, a promoted athlete may face psychological barriers (e.g. momentarily overawed or 
intimidated by playing against more experienced performers, or experiencing low self-
confidence and high levels of anxiety). 

• Second lower initial performance levels might be reasonable to expect or predict as the new 
player takes time to adapt to the increase in skill demands (perceptually, technically, decision-
making). 

• Third selectors are more likely to make selection mistakes due to a lack of detailed knowledge 
about individual performers leading to a preference for players who do not have the requisite 
qualities to succeed. 

• Fourth (finally) b/c of limited opportunity to compare players at different levels, players with 
potential to be successful at higher levels may have to play for a long time before they get their 
chance at the higher level – this effect may imply their performance might become too stable, 
reaching a plateau – subsequently when they do get their chance they might struggle to adapt 
to the new demands. 
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Overuse Injuries in Young Athletes 
 
In 2000, the Committee on Sports Medicine and Fitness from the American Academy of Pediatrics 
published a set of recommendations in a paper called “Intensive Training and Sports Specialization in 
Young Athletes”. 
 
The abstract states: “Children involved in sports should be encouraged to participate in a variety of 
different activities and develop a wide range of skills. Young athletes who specialize in just one sport 
may be denied the benefits of varied activity while facing additional physical, physiologic, and 
psychologic demands from intense training and competition.  This statement reviews the potential risks 
of high-intensity training and sports specialization in young athletes. Pediatricians who recognize these 
risks can have a key role in monitoring the health of these young athletes and helping reduce risks 
associated with high-level sports participation.” 
 
This policy statement was recently reaffirmed (October 2014). 
 
The type and rate of injury in developing athletes has increased dramatically in the last 10-15 years.  
“Overall estimates of overuse injuries versus acute injuries range from 45.9% to 54%.  The prevalence of 
overuse injury varies by the specific sport, ranging from 37% (skiing and handball) to 68% (running).”  In 
addition to physical injuries, there are psychological injuries of concern both of which are largely due to 
early single sport specialization and emphasis on competitive success.  Risk factors for overuse injury are 
shown in the table below (DiFiori et al 2014). 
 

 
 

 
 
 
Burnout is of particular concern in the young athlete as it is linked with anxiety, depression, and a host 
of other conditions.  The factors related to burnout in young athletes is shown in the table below (DiFiori 
et al 2014). 
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Jayanthi et al (2013) illustrate a linear relationship between exposure and risk of injury (odds ratio, 
8.28), showing significantly elevated risk once training volume exceeded 16 hours per week (see figure 
below). 
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Parents 
 
Camilla Knight and her colleagues (2014, 2015) have made valuable contributions to understanding the 
role of parents in providing a quality environment to shape the 
child-athlete through appropriate adult role models and supportive relationships.  This relationship is 
perceived as vital to the growth of psychosocial attributes relevant to positive youth development and 
athletic excellence. 
 
“Expertise in sport parenting requires parents to develop knowledge and utilize a range of intrapersonal, 
interpersonal, and organizational skills in order to support their child, manage themselves, and operate 
effectively in the wider youth sport environment.” 
 
“We propose that sport parenting expertise is dependent on the degree to which parents 
demonstrate a range of competencies; namely that parents, (a) select appropriate sporting 
opportunities and provide necessary types of support, (b) understand and apply appropriate parenting 
styles, (c) manage the emotional demands of competitions, (d) foster healthy relationships with 
significant others, (e) manage organizational and developmental demands associated with sport 
participation, and, (f) adapt their involvement to different stages of their child’s athletic career.” 
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Harwood and Knight (2015) 
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Physical Literacy 
 

• Physical literacy is MORE THAN fundamental movement skills 

• Physical literacy is the inseparable interaction between human movement, cognitive and social-
emotional aspects 
 

The International Physical Literacy Association defines physical literacy as: 
 

 
 
While other definitions exist, “common to all definitions is the core understanding that physical literacy 
is about having the requisite motor skills required to successfully accomplish a range of everyday 
occupational and recreation activities from household chores to participation in sport. Each definition 
also acknowledges that motor skill, though, is not enough; a physically literate person also has the 
competence and confidence to engage in wide array of activities, in different environments (snow, ice, 
water, air) and derives both pleasure and an enhanced sense of self 
through their movement experiences.” (Cairney et al 2016) 
 
“While physical activity and exercise have been shown to be positively linked to cognitive development, 
selecting the right kinds of activities for children, particularly in the first six years of life, is critical to 
ensuring children stay engaged and benefit from participation. The concept of “thinking movement” has 
been described before, where emphasis is placed not only on the importance of physical activity, but the 
combination of cognitive (e.g., problem solving) and movement based skills together as necessary for 
stimulating positive change in cognitive ability.” 
 

 
 
 



 

59 

 
 

Core components of physical literacy (Dudley 2015) 
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Play and Risky Play 
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With quality planning and appropriate delivery of risky experiences, attributes of athlete development 
can be obtained – the categories of risk include (Sandseter 2007): 

• Great heights 

• High speed 

• Dangerous tools 

• Dangerous elements 

• Rough and tumble 

• Disappear and get lost 
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Positive Youth Development 
 
“Positive Youth Development (PYD) is a strength-based approach to child and adolescent development 
based on the assumption that all youth have the potential for positive developmental change.  Hence, 
PYD is way to view development rather than a specific construct, and it is used as an ‘umbrella term’ 
referring to ways in which children and adolescents may accrue optimal developmental experiences 
through their involvement in organized activities. Optimal development can be defined as ways of 
“enabling individuals to lead a healthy, satisfying, and productive life, as youth and later as adults, 
because they gain the competence to earn a living, to engage in civic activities, to nurture others and to 
participate in social relations and cultural activities.” (Holt & Neely 2011) 
 
The literature shows that sport can lead to both positive and negative outcomes. 
 
As Coakley (2011) argued, “By itself, the act of sport participation among young people leads to no 
regularly identifiable development outcomes. The point is that merely participating in sport does not 
necessarily produce positive outcomes; rather, the developmental benefits of sport participation are 
contingent on social contextual factors. These contingent social contextual factors are largely based on 
how coaches, parents, and peers contribute to the ways in which youth sport is delivered and 
experienced.” (Holt & Neely 2011) 
 
The 5Cs of PYD was introduced by developmental psychologist Richard Lerner (e.g., Lerner et al., 2005). 
The 5Cs are competence, confidence, character, caring/compassion, and connection. Competence 
represents a positive view of one’s actions in domain specific areas. Confidence reflects an internal 
sense of overall positive self-worth and self-efficacy, and one’s global self-regard. Character refers to an 
individual’s respect for societal and cultural rules. Caring/compassion is a person’s 
sense of sympathy and empathy for others. The last C is connection and describes positive bonds with 
people and institutions. The 5Cs are therefore essentially measurable constructs that represent the 
desired outcomes of youth development. When all five Cs are present, a sixth C (contribution) may 
occur, which enables youth to give back to their community and society.” (Holt & Neely 2011) 
 
PYD can be promoted through quality sport experiences and “is contingent upon the way sport is 
delivered and experienced through participants’ interactions with coaches, parents, and peers.” (Holt & 
Neely 2011) 
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Quality Physical Education 
 
In 2015, UNESCO published a set of guidelines for policy-makers 
regarding the urgent need for quality physical education.  A Call to 
Action was released: 
 
“The provision of physical education is in decline across all world 
regions. Rising levels of physical inactivity, along with the 
substantial associated disease risk, have been described as a 
pandemic by WHO. Cut-backs in physical education provision will 
only increase these concerns exponentially. Besides the health 
concerns, it is essential that governments take policy action to 
ensure the subject secures its rightful place in school curricula and 
that, consequently, students benefit from exposure to alternative 
learning domains.” 
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Relative Age Effect 
 
“Annual age-grouping is a common organizational strategy in sport. However, such a strategy appears to 
promote relative age effects (RAEs). RAEs refer both to the immediate participation and long-term 
attainment constraints in sport, occurring as a result of chronological age and associated physical (e.g. 
height) differences as well as selection practices in annual age-grouped cohorts.” (Cobley et al 2009) 
 
“Sports context involving adolescent (aged 15–18 years) males, at the representative (i.e. regional and 
national) level in highly popular sports appear most at risk to RAE inequalities.” (Cobley et al 2009) 
 

 
 
“The relative age effect describes how people born later in the selection year, the youngest children in 
their class or peer group, are much less likely to go on to achieve high-level sporting 
performance.” (SportNation 2006) 
 
“There can be almost 12 months’ difference between the youngest and oldest children in the school 
year. Put very simply, teachers and coaches are favouring the oldest children and ignoring the youngest. 
The evidence is overwhelming.” (SportNation 2006) 
 
“In many different sports the relative age effect is clear to see. The tables below show birth dates in 
male squads for athletics, football, swimming and tennis. The bias towards autumn birthdays is 
remarkable.” (SportNation 2006)  
 

 
 
“To reduce and eliminate this social inequality from influencing athletes’ experiences, especially within 
developmental periods, direct policy, organizational and practitioner intervention is required.” (Cobley 
et al 2009) 
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Sector and System Alignment 
 
Managing Elite Sport Systems: Research and Practice (2015) (see Chapter 1) is a recently published book 
that discusses the need to learn from and work with ALL sport system contributors and stakeholders 
(e.g. autonomous regional and local public and private organizations, educational institutions, sport 
academies and institutes) to build a robust and responsive sport system.  To date, we see tremendous 
investment targeting “talent” (identification, detection, development, etc) with a minimum of 
investment being done on the ‘system’ and how the elements of the system interface with the athlete. 
 
De Bosscher et al (Chapter 9 Systems and Athletes) describes that “athletes’ successes are not possible 
without: the network of sports clubs where they develop as athletes; the training and competition 
opportunities they are offered; the guidance from coaches, physiotherapists, doctors, dieticians and 
sports scientists they frequently require; and the support services they receive from national governing 
bodies, governments, Olympic Committees and/or private partners that make a sporting career an 
attainable option for athletes.  Talent, whether it is in sport, arts, economy or science, is an individual 
quality that can be fully expressed only in a specific social environment and with the support of others.”  
 
Pankhurst et al (2013) state “the purpose of talent identification and development (TID) is to develop 
successful adult athletes. It is the antithesis of waiting for talent to ‘arrive’ by random chance! Whether 
one is more effective than the other awaits explicit examination. However, as research indicates, high 
success rates with junior athletes often correspond with low success rates when these same athletes 
become adults, as indicated by the junior and adult ranking lists in many sports. On this simple outcome 
basis at least, the evidence is that current methods of TI and TD do not develop world class performers. 
In apparent contrast, the key constructs referred to in this paper point first to an extensive, developing 
and wide ranging research base in TID.” 
 
Pankhurst et al (2013) have identified five key constructs that underpin TID: 

i. sport specialization and selection 
ii. practice 

iii. athlete development 
iv. junior and adult success 
v. the role of stakeholders in the sport system 

 
For the latter construct, all stakeholders involved with TID (athletes, parents, coaches, administrators, 
sport organizations and others) across all levels of governance need to build a collaborative and 
coherent system.  TID is a biopsychosocial construct that requires relationships or partnerships 
grounded in trust and expertise. 
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Skill Acquisition 
 
Skill acquisition is a critical discussion for grounding our understanding in the following areas: 

• Teaching the right skills at the right time 

• Providing the best possible progressions for learning 

• Planning and delivery of purposeful instruction or learning opportunities in all areas of athlete 
development 

• Balancing deliberate practice with deliberate play 

• How specific is learning and are the skills transferable to another sport or domain? 

• Are there sensitive periods for motor skill learning and sport skills? 
 
While the literature is helping us to answer some of these questions, there remains much to learn. 
 
“Children (and adults) learn skills best when the skills they are trying to learn are a challenge – but not 
too difficult a challenge. If the challenge is too easy, boredom becomes a problem; or if it is too difficult, 
frustration sets in quickly. As they succeed (and occasionally fail) they build their confidence thus ideally 
become more motivated to take on progressively more difficult challenges thus developing their ability 
and overall physical literacy. The level of challenge faced by a learner depends on three major factors: 
Individual, Environment, and Task.” (Higgs et al 2016 Sport for Life: Athlete Development Matrix Version 
1.1) 
 
“The figure below shows the broad relationship between the three factors (Task, Individual, 
Environment) and their most important components. The skill an individual is able to learn is dependent 
on the individual’s stage of development (physically, mentally and emotionally), on the physical and 
social environment in which they practice, and the task they are trying to achieve.” (Higgs et al 2016 
Sport for Life: Athlete Development Matrix Version 1.1) 
 
 

 
 

“Because it is important to consistently challenge learners, parents and coaches should strive to 
systematically modify both the task and the environment in which the task is performed, based on the 
changing capacity of the individual. For each individual, at each stage of development, the task difficulty 
needs to be continually adjusted to ensure the challenge remains stimulating – rather than boring or 
frustrating (see figure below).” 
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(Higgs et al 2016 Sport for Life: Athlete Development Matrix Version 1.1) 
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Talent Identification and Development 
 
Talent can be defined as: 

• a special natural (innate) ability or aptitude 
• a capacity for achievement or success 

Other synonyms include: 
Gift – Aptitude – Ability – Faculty – Genius – Capability 
 
Talent has numerous applications: 
Identification 

• the search for promising performers already in a given sport 
Development 

• advancing and improving the performance of an athlete in a given sport 
Detection 

• the discovery of potential performers not currently in the sport of interest 
Retention 

• maintaining contribution to high performance in a given sport 
Transfer 

• later introduction of proven performers from other sports into a new sport 
 
De Bosscher et al (2006) describes 9 pillars of sports policy factors influencing international success.  
Note that “talent identification and development system” is Pillar 4. 
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Factors determining the development of expertise (in addition to deliberate practice): 
 
Genetics (eg. oxygen consumption, skeletal muscle hypertrophy and morphology, white matter integrity 
and gray matter density of cerebellar and cortical regions involved in motor control) 
Other activities (eg. play, unstructured training, competition structure/format, movement/sport 
diversity) 
Psychological traits (eg. confidence, propensity to experience performance anxiety, aversion to negative 
outcomes, sensitivity to reward, and cognitive ability factors such as general intelligence, working 
memory capacity, ability to control attention, perceptual speed, psychomotor speed) 
 
Collins et al (2016b) 
Discriminating factors: 

✓ Commitment 
✓ Reaction to challenge 
✓ Reflection and reward 
✓ Role of coaches and significant others 

 
Non-discriminating factors: 

✓ Incidence and type of trauma 
 
“There seems to be general agreement on the importance of challenge for effective development on the 
athlete pathway. What seems less coherent, however, are ideas on how much, when and how this 
challenge should be used.” 
 
“The literature suggests that differences between levels of adult achievement relate more to what 
performers bring to the challenges than what they experience. Therefore, it is essential that young 
athletes have the opportunity to develop psycho-behavioral and coping skills, and have adequate social 
support, to ensure that adversity is interpreted as a positive growth experience. A periodized and 
progressive set of challenges, preceded with specific skill development, would seem to offer the best 
pathway to success. The importance of preparing athletes for challenges, supporting them through the 
experience, and then encouraging positive evaluation and reflection is key to successful outcome.” 
 
“Building and Deploying the Speed-Bumps: How the Impact of Challenge Can Be Optimized” (Collins et 
al 2016a) 

• Encouraging/holding back athletes to compete at levels above or below their current age 
grading, either through training or exposure in competitions (“drip-feeding”) 

• Juniors warming up at major senior events 
• Alter space/time/skill constraints for athletes within practice and competition settings 
• MANY OTHER OPTIONS! 

 
“When designing challenging periods, examples can be as simple as encouraging/holding back athletes 
to compete at levels above or below their current age grading, either through training or exposure in 
competitions. This can be achieved by drip feeding players into senior level competitions or training for 
short periods of time and/or with specific targets set. Even simply warming up at major senior events 
with senior athletes or participating in an element of their technical skillset at intervals independent of 
the competition event itself (penalty kicking at half time for example) can have a significant impact. It is 
also important to periodically test for progress by placing athletes in surroundings familiar to them (back 
into their own age grading, for example), having spent periods of time away under increased ‘challenge.’ 
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This return can provide competition or training opportunities at a level whereby an athlete is freely able 
to express newfound experiences and confidence, whilst allowing a period of adaptation is essential to 
maximize opportunity for growth. Periodizing challenge in this manner can be positive both for the 
individual and the other squad members, potentially accelerating development. A well- structured plan 
can apply any number of periodized blocks throughout an athlete’s development journey.” 
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Additional references from leading researchers 
 
The final section of this handbook contains additional references from several leading researchers 
around the world who have made substantial contributions to the understanding of athlete 
development, talent identification, sport-specific and system factors underlying high performance sport.  
These are a selection of references from each author and are not a complete listing of their work. 
 
These lead authors include: 
 
Richard Bailey 
Centre for Sport, Dance, and Outdoor Education, Liverpool John Moores University, Liverpool, United 
Kingdom 
International Council of Sport Science and Physical Education, Berlin (Germany) 
 
Joe Baker 
School of Kinesiology and Health Science 
York University Toronto, Canada 
 
David Collins 
Institute of Coaching and Performance, 
University of Central Lancashire, Preston, UK  
 
Jean Cöté 
School of Kinesiology and Health Studies, Queen’s University, 
Kingston, Canada 
 
Veerle De Bosscher 
Faculty LK, Vrije Universiteit Brussel, 
Brussels, Belgium 
 
Anders Ericsson 
Department of Psychology 
Florida State University 
 
Françoys Gagné 
Department of Psychology 
University du Québec à Montréal (UQAM) 
 
Jason Gulbin 
Director of International Sport Advisory Services (ISAS) 
Switzerland 
 
Arne Güllich 
Department of Sport Science, University of Kaiserslautern, 
Kaiserslautern, Germany 
 
Robert Malina 
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Department of Kinesiology and Health Education, 
University of Texas, 
Austin, Texas, USA 
 
Greg Myer 
Division of Sports Medicine, Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio, USA 
Departments of Pediatrics and Orthopaedic Surgery, College of Medicine, University of Cincinnati, 
Cincinnati, Ohio, USA 
The Micheli Center for Sports Injury Prevention, Waltham, Massachusetts, USA 
The Sports Health and Performance Institute, OSU Sports Medicine, Ohio State University Medical 
Center, Columbus, Ohio, USA 
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