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Adaptation refers to a response to a stimulus or 
a series of stimuli that induces functional and/or 
morphological changes in the organism. Naturally, the 
level or degree of adaptation is dependent upon the 
genetical endowment of an individual. However, the 
general trends or patterns of adaptation are identifi ed 
by physiological research, and guidelines are clearly 
delineated of the various adaptation processes, such 
as adaptation to muscular endurance or maximum 
strength.

Adolescence is a diffi cult period to defi ne in terms of 
the time of its onset and termination. During this period, 
most bodily systems become adult both structurally 
and functionally. Structurally, adolescence begins with 
acceleration in the rate of growth in stature, which 
marks the onset of the adolescent growth spurt. The 
rate of statural growth reaches a peak, begins a slower 
or decelerative phase, and fi nally terminates with the 
attainment of adult stature. Functionally, adolescence 
is usually viewed in terms of sexual maturation, which 
begins with changes in the neuroendocrine system 
prior to overt physical changes and terminates with the 
attainment of mature reproductive function.

Age
Development refers to “the interrelationship between 
growth and maturation in relation to the passage of 
time.” The concept of development also includes the 
social, emotional, intellectual, and motor realms of the 
child. 

Developmental Age refers to the degree of 
physical, mental, cognitive and emotional maturity. 
Physical developmental age can be determined by 
skeletal maturity or bone age after which mental, 
cognitive and emotional maturity is incorporated. 

Chronological Age refers to the number of years 
and days elapsed since birth. Children of the same 
chronological age can differ by several years in their 
level of biological maturation. 

Biological Age is a variable that corresponds 
roughly to chronological age, determined by 
measures of morphological, skeletal, dental or 
sexual age. 

Skeletal Age refers to the maturity of the 
skeleton determined by the degree of ossifi cation 
of the bone structure. It is a measure of age that 
takes into consideration how far given bones have 
progressed toward maturity, not in size, but with 
respect to shape and position to one another. 

Relative Age also plays an important role 
in coaching decisions. The relative age effect 
describes the observations that a greater number 

of performers born early in selection years are 
over-represented in junior and senior elite squads 
compared with what would be expected based on 
national birth rates. This means that a child born on 
January 1st may participate in the same programs 
as a child born on December 31st of the same year - 
although one is almost a year older than the other. 
It is well documented that relative age has a great 
advantage in athletic selection. The age group 
cut-off date for entry into organized youth sport is 
August 1st in English school sports and January 1st 
in Canadian Ice Hockey. In many different sports the 
relative age effect is clear to see. 

General Training Age refers to the number of 
years in training, sampling different sports.

Sport-Specifi c Training Age refers to the number 
of years since an athlete decided to specialize in one 
particular sport. 

Ancillary Capacities refer to the knowledge and 
experience base of an athlete and includes warm-up and 
cool-down procedures, stretching, nutrition, hydration, 
rest, recovery, restoration, regeneration, metal 
preparation, and taper and peak.

The more knowledgeable athletes are about these 
training and performance factors, the more they can 
enhance their training and performance levels. When 
athletes reach their genetic potential and physiologically 
cannot improve anymore, performance can be improved 
by using the ancillary capacities to full advantage.

Childhood ordinarily spans the end of infancy - the 
fi rst birthday - to the start of adolescence and is 
characterized by relatively steady progress in growth 
and maturation and rapid progress in neuromuscular 
or motor development. It is often divided into early 
childhood, which includes pre-school children aged 1 to 
5 years, and late childhood, which includes elementary 
school-age children, aged 6 through to the onset of 
adolescence. 

Chronological age refers to “the number of years 
and days elapsed since birth.” Growth, development 
and maturation operate in a time framework that is 
the child’s chronological age. Children of the same 
chronological age can differ by several years in their 
level of biological maturation. The integrated nature of 
growth and maturation is achieved by the interaction 
of genes, hormones, nutrients, and the physical and 
psychosocial environments in which the individual 
lives. This complex interaction regulates the child’s 
growth, neuromuscular maturation, sexual maturation 
and general physical metamorphosis during the fi rst 2 
decades of life. 

Glossary of Terms



69

Development refers to “the interrelationship between 
growth and maturation in relation to the passage of 
time. The concept of development also includes the 
social, emotional, intellectual, and motor realms of the 
child.”

The terms “growth” and “maturation” are often 
used together and sometimes synonymously. However, 
each refers to specifi c biological activities. Growth refers 
to “observable, step-by-step, measurable changes in 
body size such as height, weight, and percentage of 
body fat.” Maturation refers to “qualitative system 
changes, both structural and functional in nature, in the 
organism’s progress toward maturity; for example, the 
change of cartilage to bone in the skeleton.”

Dynamic mobility involves moving parts of your body 
and gradually increasing reach, speed of movement, or 
both.” Do not confuse dynamic stretching with ballistic 
stretching! Dynamic stretching consists of controlled 
leg and arm swings that take you gently to the limits of 
your range of motion. Ballistic stretches involve trying 
to force a part of the body beyond its range of motion. 
In dynamic stretches, there are no bounces or “jerky” 
movements. An example of dynamic stretching would 
be slow, controlled leg swings, arm swings, or torso 
twists. 

Menarche is the fi rst menstrual period of an individual.

Overstress means to place too much emphasis on or to 
be subjected to excessive physical or emotional stress. 

Peak height velocity (PHV) is the maximum rate 
of growth in stature during growth spurt. The age of 
maximum velocity of growth is called the age at PHV.

Periodization is time management applied to training. 
Over time, it optimizes each child’s improvement by 
providing a logical training schedule that respects each 
stage of development. 

Physical literacy refers to the mastering of 
fundamental motor skills and fundamental sport skills.

PNF stretching (or proprioceptive muscular 
facilitation) is one of the most effective forms of 
fl exibility training for increasing range of motion. It 
usually involves contracting the muscles isometrically 
against for 20 seconds. The muscle is then relaxed 
before a new stretch is applied to the muscle. 

Post-natal growth is commonly, although sometimes 
arbitrarily, divided into 3 or 4 age periods, including 
infancy, childhood, adolescence, and puberty.

Puberty refers to the point at which an individual is 
sexually mature and able to reproduce. 

Quick Hitters are early offensive entry plays or sets.

Readiness refers to the child’s level of growth, 
maturity, and development that enables him/her to 
perform tasks and meet demands through training and 
competition. Readiness and critical periods of trainability 
during growth and development of young athletes are 
also referred to as the correct time for the programming 
of certain stimuli to achieve optimum adaptation with 
regard to motor skills, muscular and/or aerobic power.

Sensitive periods of development refer to a 
point in the development of a specifi c behaviour 
when experience or training has an optimal effect on 
development. The same experience, introduced at an 
earlier or later time, has no effect on or retards later 
skill acquisition.

Static stretching consists of stretching a muscle 
(or group of muscles) to its farthest point and then 
maintaining or holding that position, whereas Passive 
stretching consists of a relaxed person who is relaxed 
(passive) while some external force (either a person 
or an apparatus) brings the joint through its range of 
motion. 

Trainability refers to the genetic endowment of 
athletes as they respond individually to specifi c stimuli 
and adapt to it accordingly. Malina and Bouchard (1991) 
defi ned trainability as “the responsiveness of developing 
individuals at different stages of growth and maturation 
to the training stimulus.”

Ultra short Interval training is based on the 
principle that suffi ciently short intervals of intense 
work do not produce lactic acid accumulation. It is 
appropriate for developing alactacid and aerobic 
endurance and provides the opportunity for specifi c skill 
training at competition intensity. It is used for training 
phases where’ specifi c training is important. When this 
work is alternated with short rest periods, it is possible 
to complete a large amount of training at competition 
quality. Ultra-short intervals do not produce lactic acid 
accumulation. It is when lactic acid accumulates that 
fatigue becomes devastating and adequate recovery 
then takes a markedly greater proportion of time.
Abbott A., Collins D., Martindale R., Sowerby K., 
Fundamental Movement Abilities Chart, Talent 
Identifi cation and Development, An Academic Review, 
Sport Scotland University of Edinburgh 2002

Glossary of Terms



70

Alpine Integration Model. Alpine Canada Alpine, High 
Performance Advisory Committee, 1999

Armstrong, N. and Welsman, J. Young People and 
Physical Activity. Oxford University Press, Oxford, 1997.

Armstrong, N. and Welshman, J. Children in Sport and 
Exercise. British Journal of Physical Education, 28( 2). Pp. 
4-6, 1997.

Balyi, I. and Way, R. “Long-Term Planning of Athlete 
Development. The Training to Train Phase”. B.C. Coach, 
1995. pp. 2 - 10.

Balyi, I., Sport system building and long-term athlete 
development in Canada. The situation and solutions, in  
Coaches Report. The Offi cial Publication of the Canadian 
Professional Coaches Association. Summer 2001. Vol.8, 
No.1, pp.25-28.

Balyi, I., “Long-term Planning of Athlete Development, 
Multiple Periodisation, Modeling and Normative Data” 
in FHS, The UK’s Quarterly Coaching Magazine, Issue 
Four, pp. 7 - 9. May, 1999.

Balyi, I., “Long-term Planning of Athlete Development, 
The Training to Train Phase” in FHS, The UK’s Quarterly 
Coaching Magazine, Issue One, pp. 8 - 11. September, 
1998. 

Balyi, I., “Long-term Planning of Athlete Development, 
The Training to Compete Phase” in FHS, The UK’s 
Quarterly Coaching Magazine, Issue Two, pp. 8 - 11, 
December, 1998.

Balyi, I., and Hamilton, A. Long-term Athlete 
Development, Trainability and Physical Preparation of 
Tennis Players. In: Strength and Conditioning for Tennis. 
Eds. Reid, M., Quinn, A. and Crespo, M. ITF, London. 
2003. pp. 49-57.

Balyi, I., and Hamilton, A. “Long-term Planning of 
Athlete Development, The Training to Win Phase” in 
FHS, The UK’s Quarterly Coaching Magazine, Issue Three, 
pp. 7 - 9. April, 1999.

Bar-Or, O., Pediatric Sport Medicine for the Practitioner: 
From Physiologic Principles to Clinical Applications. New 
York: Springer Verlag, 1983.

Bar-Or, O., Developing the Prepubertal Athlete: 
Physiological Principles. In Troup, J.P., Hollander, A.P., 
Strasse, D., Trappe, S.W., Cappaert, J.M. and Trappe, T.A. 
(Eds.), Biomechanics and Medicine in Swimming VII., 
London: E & FN Spon. pp. 135- 139, 1996.

Bar-Or, O., Nutritional Considerations for the Child 
Athlete. Canadian Journal of Applied Physiology. 
26(Suppl.), pp. 186- 191. 2001.

Bar-Or, O., (ed). The Child and the Adolescent Athlete. 
Balckwell Science Ltd. Oxford, UK, 1996.

Belov, E., “For Those Starting Artistic Gymnastics”. 
Translated material of the Canadian Gymnastic 
Federation. 1995. 

Blimkie, C.J.R and Marion, A., “Resistance Training 
during Preadolescence: Issues, Controversies and 
Recommendations”. Coaches Report, Vol.1. No.4.1994. 
pp.10-14.

Blimkie, C.J.R. and Bar-Or, O., “Trainability of Muscle 
Strength, Power and Endurance during Childhood”. 
In. Bar-Or, O. ed., The Child and Adolescent Athlete. 
London: Blackwell Scientifi c Publications, 1996. 

Bloom, B., Developing Talent in Young People. New 
York: Ballantines, 1985.

Bompa, T., From Childhood to Champion Athlete. 
Toronto. Veritas Publishing Inc. 1995

Bouchard, C., Malina, R.M., Perusse, L. 1997. Genetics of 
Fitness and Physical Performance. Champaign, IL: Human 
Kinetics. 

Calgary Health Region, 3 Cheers for the Early Years 
(2004). 

Snactivity box: Activities for promoting healthy eating 
and active living habits for young children. Retrieved 
November 22, 2004, from www.calgaryhealthdregion.ca/
hecomm/nal/child/DaycareToolkit.pdf.

Canadian Child Care Federation. (2001). Supporting your 
child’s physical activity (Resource Sheet #52). Retrieved 
November 22, 2004, from www.cfc-efc.ca/docs/cccf/
rs052en.htm.

Dick, Frank W., Sports Training Principles, London, Lepus 
Books, 1985.

Docherty, D., Trainability and Performance of the Young 
Athlete. Victoria: University of Victoria, 1985. 

Dozois, E., (2002, November). Calgary Health Region 
Daycare Project: Focus group report. Prepared for the 
Calgary Health Region’s 3 Cheers for the Early Years. 
Calgary, AB: Calgary Health Region.

Drabik, J., Children and Sport Training. Stadion, Island 
Pond, Vermont. 1996.

Selective Bibliography



71

Ericsson, K.A. and Charness, N., Expert Performance. 
Its Structure and Acquisition. American Psychologist, 
August 1994., pp. 725-747.

Ericsson, K.A., Krampe, R.Th., and Tesch-Romer, The 
role of deliberate practice in the acquisition of expert 
performance. Psychological Review, 1993, 100. pp. 363-
406.

Lynn, M. A. T., & Staden, K. (2001, Fall)., The obesity 
epidemic among children and adolescents. WellSpring 
12 (2), 5-6.

Hansford, C., Fundamental Movements, Presented 
British Canoe Union, National Conference, Nottingham 
Dec. 2004

Harsanyi, L., ”A 10-18 eves atletak felkeszitesenek 
modellje.” Budapest: Utanpotlas-neveles, No.10, 1983.

Haywood, K.M., Life Span Motor Development. 
Champaign, Il. Human Kinetics, 1993.

Health Canada. (2002a, November 22). Statistics & public 
opinion. Canada’s physical activity guides for children 
and youth. Retrieved December 8, 2004, from www.
phacaspc. gc.ca/pau-uap/pagguide/child youth/media/
stats.html

Health Canada. (2002b, November 22). Canadian 
Paediatric Society, College of Family Physicians and 
Canadian Teachers’ Federation call for urgent action 
to boost physical activity levels in children and youth. 
Canada’s physical activity guides for children and youth. 
Retrieved December 8, 2004, from www.phacaspc.
gc.ca/pau-uap/pagguide/child_youth/media/release.
html and www.centre4activeliving.ca/Publications/
WellSpring/2004/December.html#Snactivity accessed 
January 10, 2005.

International Gymnastics Federation. Age Group 
Development Program. CD Rom. 2000. 

MacDougall, J.D., Wenger, H.A. and Green, H.J. (Eds) 
Physiological Testing of the Elite Athlete. Movement 
Publications, Inc. Ithaca N.Y., 1982.

Malina, R.M., and Bouchard, C. Growth, Maturation, and 
Physical Activity. Champaign, Ill.: Human Kinetics, 1991. 

McWhorter, W., Wallman, H. W., & Alpert, P. T. (2003). 
The obese child: Motivation as a tool for exercise. 
Journal of Pediatric Health Care, 17, 11-17.

Nadori, L., Az edzes elmelete es modszertana. Budapest: 
Sport, 1986.

National Association for Sport and Physical Education. 
(2002). Active start: A statement of physical activity 
guidelines for children birth to fi ve years. Reston, 
VA: American Alliance for Health, Physical Education, 
Recreation & Dance.

National Coaching and Training Centre: Building 
Pathways in Irish Sport. Towards a plan for the sporting 
health and well-being of the nation. Limerick, Ireland, 
2003.

Norris, S.R., & Smith, D.J., 2002. Planning, Periodization, 
And Sequencing of Training And Competition: The 
Rationale For A Competently Planned, Optimally 
Executed Training and Competition Program, Supported 
By A Multidisciplinary Team. In M. Kellmann (Ed.), 
Enhancing Recovery: Preventing underperformance in 
athletes, pp.121-141. Champaign, IL: Human Kinetics.

Ready Set Go (n.d.). Ready set go: The sports web site 
for families. Retrieved November 22, 2004, from www.
readysetgo.org.

Report of the Minister of State’s (Sport) Workgroup on 
Sport for Persons with a Disability, 2004. 

Selective Bibliography



72

Ross, W.D. and Marfell-Jones, M.J., Kinanthropomerty. In: 
Physiological Testing of the Elite Athlete.

Eds. MacDougall, J.D.,Wenger, H.A., and Green, H.J. 
Movement publications, Ithaca, N.Y., 1982. pp. 75 - 104.

Rowland, T., and Boyajian, A., Aerobic Response to 
Endurance Training in Children. Medicine and Science in 
Sports and Exercise, 26(5) Supplement.

Rushall, B., The Growth of Physical Characteristics in Male 
and Female Children. In Sports Coach, Vol.20, Summer, 
1998. pp. 25 - 27.

Sanderson, L. “Growth and Development Considerations 
for the Design of Training Plans for Young Athletes”. 
Ottawa: CAC, SPORTS, Vol.10.No.2.1989.

Tanner, J.M. “Growing Up.” Scientifi c American, 1973, 9.

Tanner, J.M., Foetus into Man Physical Growth from 
Conception to Maturity, Second Edition, Castlemead 
Publications, Ware, England, 1989

Selective Bibliography

Thumm, H-P., “The Importance of the Basic Training 
for the Development of Performance” New Studies in 
Athletics, Volume 1. pp.47-64, 1987.

Tihanyi, J., Long-Term Planning for Young Athletes: An 
Overview of the Infl uences of Growth, Maturation and 
Development. Sudbury: Laurentian University, 1990.

Valentine, J., (2003, Winter). Don’t children get all the 
exercise they need from playing? WellSpring 14 (1), 6-8.

Viru, A. Loko, J., Volver, A., Laaneots, L., Karlesom, K. 
and Viru, M., Age periods of accelerated improvements 
of muscle strength, power, speed and endurance in age 
interval 6-18 years. In “Biology of Sport”, Warsaw, V., 15 
(4) 1998, 211- 227 pp.

Viru, A., Adaptation in Sports Training. CRC Press, Boca 
Raton, 1995. 310.p. Vorontsov, A.R. Patterns of Growth 
for Some Characteristics of Physical Development: 
Functional and Motor Abilities in Boy Swimmers 11 - 18 
Years. In: Biomechanics and Medicine in Swimming VIII. 
Eds. 

Keskinen, K.L., Komi, P.V. and Hollander, A.P. Jyvaskyla, 
Gunners, 1999. Vorontsov, A.R., Multi-Year Training of 
Young Athlete as Potential Modifi er of Growth and 
Development (Analysis of some biological concepts). 
Sport Medicine in Aquatic Sports - the XXI Century, FINA 
World Sport Medicine Congress, 2002.

Wienek, J., Manuel d’entrainement. Paris: Vigot, 1990.





This model is based on the work of Istvan Balyi (Advanced Training and Performance LTD) and the 
CS4L Long Term Athlete development resource paper. 

The initial draft of this model was authored by former Women’s National Team Head Coach Bev 
Smith in 2001. The second draft of the Athlete Development Model was completed in 2003 by 
Steve Dynie, former Coaching Development Manager of Basketball BC. The model was created 
through a partnership between Canada Basketball and Basketball BC. The current model is 
the combination of the fi rst two drafts plus the work of the Coach Advisory Board of Canada 
Basketball in the fall of 2004.
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