
CIAC COACHES UPDATE 
 

 The beginning of a new year always brings with it the opportunity to review, renew and reinvigorate. 

The CIAC staff wishes you a healthy and prosperous new year, as well as one that will find you enjoying 

your coaching efforts more than ever. 

This month’s issue of “Updates” deals with the development of athletes over an extended period of 

time.  Early in the article the authors cite the “ten-year or 10,000 hour rule” as it relates to the develop-

ment of an athlete of national, international or Olympic caliber. Few coaches will have an opportunity to 

help in the development of an athlete to an elite level; however, there is within the article some good 

commentary on the progression that most athletes who find high levels of success in their chosen sport 

seem to follow. The Six-Stage Model Of Late Specialization Sports should prove interesting and valuable 

to our state’s coaches.  When we look at Connecticut high school programs that are strong each year, 

there are obviously reasons for that long term success. It is likely that many of the factors mentioned in 

the article would be found in those successful programs. 

A future edition of “Updates” is going to feature four of our state’s most successful coaches. The ques-

tion we will ask each of the coaches is “What did you do to have a program that was highly suc-

cessful throughout your coaching career?” 

 

 

The Michael H. Savage Spirit of Sport award is presented each year to a student-athlete who exemplifies 

the ideals of positive sport participation as presented in the core mission of education-based athletics. 

This year’s recipient is Jamie Botteon, a senior at Bristol Eastern High School. 

Jamie was diagnosed with Acute Myeloid Leukemia (AML) in 2009. Several years earlier Jamie’s brother 

passed away from the same disease.  Jamie vowed to fight and defeat the disease, and that is exactly 

what she did. She eventually returned to her chosen sport, soccer, as the team’s goalie.  In the 2010 sea-

son she set a school record with 12 shutouts.  Because of the courage that she showed in the face of 

extreme adversity, she also served as a source of inspiration to her teammates, her school and the en-

tire Bristol community. 

In addition to receiving the Michael H. Savage award for the state of Connecticut, Jamie’s name will be 

submitted as Connecticut’s nomination for the National Federation of High School’s Spirit of Sport 

Award. 
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LONG-TERM ATHLETE 

DEVELOPMENT: 
Tr a i n a b i l i t y  i n  C h i l d h o o d  a n d  A do l e s c e n c e  

 

         “It takes 10 years of extensive training to excel 

        in anything”—Herbert Simon, Nobel Laureate 

        ____________________________________    

“WINDOWS OF OPPORTUNITY, 

OPTIMAL TRAINABILITY”1 

by ISTVAN BALYI, PH.D. 

NATIONAL COACHING INSTITUTE 

BRITISH COLUMBIA, CANADA 

And 

ANN HAMILTON, MPE 
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I N T R O D U C T I O N   

Scientific research has concluded that it takes eight-to-
twelve years of training for a talented player/athlete to 

reach elite levels. This is called the ten-year or 10,000 hour 

rule, which translates to slightly more than three hours of 

practice daily for ten years (Ericsson, et al., 1993; Ericsson 

and Charness, 1994, Bloom, 1985; Salmela et al., 1998) 

Unfortunately, parents and coaches in many sports still ap-

proach training with an attitude best characterized as 

“peaking by Friday,” where a short-term approach is taken 

to training and performance with an over-emphasis on im-

mediate results. We now know that a long-term commit-

ment to practice and training is required to produce elite 

players/athletes in all sports.  

A specific and well-planned practice, training, competition 

and recovery regimen will ensure optimum development 

throughout an athlete’s career. Ultimately, sustained suc-

cess comes from training and performing well over the 

long-term rather than winning in the short term. There is no 

short-cut to success in athletic preparation. Overemphasiz-

ing competition in the early phases of training will always 

cause shortcomings in athletic abilities later in an athlete’s 

career. 

 This article discusses trainability during childhood and 

adolescence. Coaches worldwide currently design long and 

short-term athlete training models as well as competition 

and recovery programs based on their athletes’ chronologi-

cal ages. Yet, research has shown that chronological age is 

not a good indicator on which to base athlete development 

models for athletes between the ages of 10 to 16. There is a 

wide variation in the physical, cognitive and emotional de-

velopment of athletes within this age group. 

 Superimposing a scaled down version of adult athlete 

training and competition models is not a good alternative 

either. Ideally, coaches would be able to determine the bio-

logical age of their athletes and use this information as the 

foundation for athlete development models. Unfortunately, 

there is no reliable procedure to identify biological age 

non-invasively. So what can be done to remedy this situa-

tion? 

This article is based on the presentation given at the Scottish Strength and Conditioning Seminar in Largs, in May 2003. 
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One practical solution is to use the onset of Peak Height 

Velocity (PHV) as a reference point for the design of 

optimal individual programs with relation to “critical” or 

“sensitive” periods of trainability during the maturation 

process. 

Prior to the onset of PHV, boys and girls can train to-

gether and chronological age can be used to determine 

training, competition and recovery programs. The aver-

age age for the onset of PHV is 12 and 14 years for fe-

males and males respectively. The onset of PHV is influ-

enced by both genetic and environmental factors, includ-

ing climate, cultural influences, and social environ-

ment.2 

The onset of PHV is a 

reference point that pro-

vides valuable informa-

tion for training the ath-

letes’ energy systems and 

Central Nervous System 

(CNS), regardless of 

chronological age. Using 

simple measurements, 

PHV can be monitored 

and training can be related 

and optimized to exploit 

the critical periods of 

trainability. This approach 

can enhance the develop-

ment of short and long-

term individually opti-

mized training, competi-

tion and recovery pro-

grams such the optimal 

window of accelerated adaptation to stamina 

(endurance), strength, speed, skill and suppleness train-

ing - or the Five S’s of training and performance. It 

should be pointed out that all energy systems are always 

trainable, but during the so-called “critical” periods ac-

celerated adaptation will take place if the proper vol-

ume, intensity and frequency of exercise are imple-

mented. 

T H E  M O D E L  O F  L O N G - T E R M  

A T H L E T E  D E V E L O P M E N T  

Sports can generally be classified as early specialization 

or late specialization sports. Early specialization refers to 

the fact that some sports, such as diving, figure skating,  

gymnastics, rhythmic gymnastics, and table tennis re-

quire early sport-specific specialization in training. 

Late specialization sports, including athletics, combat-

ive sports, cycling, racquet sports, rowing and all team  

sports require a generalized approach to early training. 

For these sports, the emphasis during the first two 

phases of training should be on the development of 

general motor and technical-tactical skills. Early spe-

cialization sports require a four-phase model, while 

late specialization sports require a six-stage model: 

 

These models are generic in nature and will require 

adjustment on a sport-specific basis. 

Since there are only a few sports that can be catego-

rized as early specialization sports, this article focuses 

on late specialization sports. Each early specialization 

sport should develop a sport-specific model of its own. 

A generic model would lead to serious oversimplifica-

tions. The challenge for early specialization sports is to 

find a way to either combine the “FUNdamental” and 

“Learning to Train” stages or to amalgamate them into     

a single stage. For late specialization sports, specializa-

tion prior to age ten is not recommended since this 

contributes to early athlete burn-out, drop-out and re-

tirement from training and competition. 

 

One of the most im-

portant periods of 

motor development 

for children is be-

tween the ages of 

nine to 12. During 

this time children are 

developmentally 

ready to acquire gen-

eral overall sports 

skills that are the cor-

nerstones of all ath-

letic development. 

EARLY SPECIALIZATION MODEL 

LATE SPECIALIZATION MODEL 

1. Training to Train Stage 

2. Training to Compete  

3. Training to Win   

4. Retirement / Retainment 

1. FUNdamental Stage 

2. Learning to Train 

3. Training to Train 

4. Training to Compete 

5. Training to Win 

6. Retirement / Retainment 
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T H E  S I X - S T A G E  M O D E L  O F  

L A T E  S P E C I A L I Z A T I O N  

S P O R T S  

THE FUNDAMENTAL STAGE™ 

  AGE: Males 6–9 / Females 6–8 years   

             OBJECTIVE: Learn all fundamental  move-

    ment skills (build overall motor  skills) 

Fundamental movement skills should be practiced and   

mastered before sport-specific skills are introduced. The 

development of these skills, using a positive and fun ap-

proach, will contribute significantly to future athletic 

achievements. Participation in a wide range of sports is  

also encouraged. This emphasis on motor development 

will produce players/athletes who have a better trainabil-

ity for long-term, sport-specific development. 

 

 

Fundamental     

movement skills are  

observable as        

locomotor,            

manipulative and   

stability skills.  

There are three stages 

of fundamental 

movement skill    

development:           

initial (2–3 years), 

elementary (4–5 

years) and              

mature (6–7 years). 

 

 

The “FUNdamental” phase should be well structured and 

fun! The emphasis is on the overall development of the 

player /athlete’s physical capacities and fundamental 

movement skills, and the ABC’s of athleticism - Agility, 

Balance, Coordination and Speed. Participation in as 

many sports as possible is encouraged. Speed, power and 

endurance are developed using FUN games. Appropriate 

and correct running, jumping and throwing techniques are 

taught using the ABC’s of athletics.  

The first ‘window of accelerated adaptation to speed’ or 

‘critical period of speed development’ will occur during 

this phase, age 6–8 for girls and 7–9 for boys respec-

tively. 

 Linear, lateral and multi-directional speed should be 

developed and the duration of the repetitions should be 

less than 5 seconds. This is often called the ‘agility, 

quickness, change of direction’ window. Again, fun and 

games should be used for speed training and the volume 

of training should be lower.  

Strength training during this phase should include exer-

cises using the child’s own body weight; medicine ball 

and Swiss ball exercises. Children should be introduced 

to the simple rules and ethics of sports. No periodization 

takes place, but all programs are structured and moni-

tored. Activities revolve around the school year and dur-

ing summer and winter holidays, multi-sport camps are 

recommended. If children and parents have a preferred 

sport, participation once or twice per week is recom-

mended, but participation in other sports three or four 

times per week is essential for future excellence. If the 

children later decide to leave the competitive stream, the 

skills they have acquired during the Fundamental phase 

will still benefit them when they engage in recreational 

activities, which will enhance their quality of life and 

health. 

   

 T H E  L E A R N I N G  T O  

  T R A I N  S T A G E 

 AGE: Males 9–12 / Females 8–11 years 

  OBJECTIVE: Learn all fundamental sports  

skills (build overall sports skills) 

Specialized movement skills are developed from age 

seven to age eleven, and are specialized sports skills. 

Skipping the fundamental and specialized skill develop-

ment phase is likely to be detrimental to the child’s fu-

ture engagement in physical activity and sport. Early 

specialization in late specialization sports can also be 

detrimental to the proceeding stages of skill develop-

ment. 

One of the most important periods of motor develop-

ment for children is between the ages of nine to 12. Dur-

ing this time children are developmentally ready to ac-

quire general overall sports skills that are the corner-

stones of all athletic development. 

STAGE 
2 

STAGE 
1 
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 This is the ‘window of accelerated adaptation to motor co-
ordination.’ All fundamental movement skills should be 

further developed and general overall sports skills should 

be learned during this phase. 

If fundamental motor skill training is not developed be-

tween the ages of eight to 11 and nine to 12 respectively for 

females and males, a significant window of opportunity has 

been lost, compromising the ability of the young player/

athlete to reach his/her full potential.  

Strength should be developed by medicine ball, Swiss ball 

and own body-weight exercises as well as hopping-

bounding exercises (or routines). Endurance should be de-

veloped further by games and relays. Basic flexibility exer-

cises should be introduced during this phase, while speed 

can be developed further with specific activities during the 

warm-up, such as agility, quickness and change of direc-

tion. Competition should be well structured. The most suit-

able framework is single periodization for this phase, how-

ever for a few sports, sport-specific needs will warrant dou-

ble periodization (e.g. swimming, tennis). A 70:30 training/

practice to competition-ratio is recommended. 

 

T H E  T R A I N I N G  T O  

T R A I N  S T A G E ™ 

    AGE: Males 12–16 / Females 11–15 years         

   OBJECTIVES: Build the aerobic base, build  

strength towards the end of the phase and further develop 

sport-specific skills (build the “engine” and consolidate 

sport specific skills). 

During the “Training the Train” 

stage young athletes consolidate 

basic sport-specific skills and tac-

tics. This phase is a ‘window of ac-
celerated adaptation to aerobic and 

strength training.’ Optimal aerobic 
trainability begins with the onset of 

Peak Height Velocity (PHV) or the 

major growth spurt during matura-

tion. Aerobic training should be 

prioritized after the onset of PHV, 

while skill, speed and strength 

should be maintained or developed 

further. Special emphasis is also 

required for flexibility training due 

to the sudden growth of bones, ten-

dons, ligaments and muscles. 

There are two windows of accelerated adaptation to 
strength training for females. Window one is immediately 

after PHV and window two begins with the onset of men-

arche (the first menustral period). This window for males 

begins 12–18 months after PHV. 

 It should be noted that both aerobic and strength train-

ability is dependent on maturation levels, thus early, aver-

age or late maturers need different timing of the training 

emphasis. At present most of these decisions are made on 

chronological age (age groups) and not on individual 

maturation level needs. 

Single, double and occasionally (depending on sport-

specific demands) triple periodization is the optimal 

framework of preparation during this phase. During com-

petitions athletes play to win and to do their best, but the 

major focus of training is on learning the basics as op-

posed to competing. Training and competition ratios are 

optimized because too many competitions waste valuable 

training time and conversely, not enough competition in    

hibits the practice of technical/tactical skills and 

learning how to cope with the physical and men-

tal challenges presented during competition.  

  A 60 percent training to 40 percent competi-

tion ratio is recommended by experts during the    

“Training to Train” phase and the 40 percent   

competition ratio includes competition and com 

petition-specific training. However, these per -

centages vary according to sport and individual  

specific needs. Athletes undertaking this type of  

preparation will be better prepared for compete- 

-tion in both the short and long-term, than those  

who focus solely on winning. During this phase,   

athletes train in competitive situations daily, in 

the form of practice matches or competitive 

games and drills. 

STAGE 
3 

 

It should be noted that 
both aerobic and 
strength trainability is 
dependent on matura-
tion levels, thus early, 
average or late matures 
need different timing of 
the training emphasis. 
At present most of 
these decisions are 
made on chronological 
age (age groups) and 
not on individual, matu-

ration level needs. 
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. 

The “Training to Train” phase addresses two of the critical 
or sensitive periods of physical development. Athletes who 
miss this phase of training will not reach their full potential, 

as these critical periods have been missed. The reason why 

so many athletes plateau during the later stage of their ca-

reers is primarily because of an over emphasis on competi-

tion instead of on training during this important period in 

their athletic development. 

The “Learn to Train” and “Training to Train” stages are the 
most important phases of athletic preparation. During these 

stages ‘we make or break an athlete! 

 

 T H E  T R A I N I N G  T O   

 C O M P E T E  S T A G E ™ 

AGE: Males 16–18 / Females 15–17 years                          

 OBJECTIVES: Optimize fitness preparation 

   and sport, individual and position- specific    

   skills as well as performance (optimize 

“engine”, skills and performance). 

 

This phase of development is introduced after the goals and 

objectives of the “Training to Train” stage have been 

achieved. The training to competition and competition-

specific training ratio now changes to 50:50. Fifty percent 

of available time is devoted to the development of technical 

and tactical skills and fitness improvements, and fifty per-

cent is devoted to competition and competition-specific 

training.  

During the “Training to Compete” phase, high intensity in-
dividual event and position-specific training is provided to 

athletes year-round. Athletes, who are now proficient at 

performing both basic and sport specific skills, learn to per-

form these skills under a variety of competitive conditions 

during training. Special emphasis is placed on optimum 
preparation by modeling training and competition. Fitness 

programs, recovery programs, psychological preparation 

and technical development are now individually tailored to 

a greater degree. This emphasis on individual preparation 

addresses each athlete’s individual strengths and weak-

nesses. Double and multiple periodization is the optimal 

framework of preparation. 

 

  

 

 

 

 

T H E  T R A I N I N G  T O  W I N      

 S T A G E ™ 

 OBJECTIVES: Retain athletes for            

   coaching, administration,             

 officials, etc. 

 

This phase refers to the activities performed after an ath-

lete has retired from competition permanently. During 

this final phase, some ex-athletes move into sport-related 

careers that may include coaching, officiating, sport ad-

ministration, small business enterprises, master’s compe-

tition, media, etc.  

Table 1, provides a generic outline of trainability. It iden-

tifies the various windows of trainability, showing 

chronological age, general and specific training age, the 

five stages of long-term athlete development, trainability 

windows and the moving scales of aerobic and strength 

trainability during the maturation period.  

 

 

 

In this table, no ar-

row indicates 

chronological age, 

while arrows indicate 

moving scales, de-

pending on the onset 

of PHV. Before the 

onset of PHV, and 

after maturation 

(post puberty) simple 

testing can determine 

training priorities, 

taking into consid-

eration the windows 

of accelerated adap-

tation to training. 

This generic table 

can easily be ad-

justed to sport-

specific norms and 

demands. 

 

 

 

 

 

STAGE 
4 

STAGE 
5 
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TABLE 1. ADAPTATION TO TRAINING OPTIMAL TRAINABILITY ( (Balyi and Way 2002 ) 

5
Chronological AGE 

Under 5 6 7 8 9 11 10 12 13 14 15 16 17 18 19 20 21 22 23 24+ 

5
1 2 3 4 5 Biological Age +/-2  -1 0 +1 +2 

General Training Age +/- 

1 2 3 4 6 5 7 8 9 10 11 12 Specific Training Age 

Based on sport     
science and      

normative data 

Based on     

testing   and 

monitoring  

SPEED 1             
Quickness and 

agility less 
than 5 seconds           

SPEED 2               
Alactic– power 
and capacity 

up to                
20 seconds 

Moving scales 
for aerobic and 
strength training 
(biological age) 

Narrow        
indicates 

chronological 
age 

INDIVIDUAL 
TEMPO  

Development var-
ies with each ath-
lete’s capabilities 
and maturation 

DIAGNOSIS 
 

Determines  
individual’s 

strengths and   
weaknesses 

THE 5 S’S 
 

Stamina, 
strength, 

speed, skill and          
suppleness 

Training to 

Complete 

Training 

to Train 

Learning 

to Train 
FUNdamental 

Diagnosis of Five S’s 

of Training and     

Performance 

WINDOWS OF               

OPTIMAL  TRAINABILITY 

(Critical periods of accelerated 

adaptation ) 

Diagnosis of Five S’s 

of Training and     

Performance 

Decisions Made on 

Chronological Age 

Priorities Below 

Onset of Peak Height    

Velocity and Related   

Trainability 

Periodization is Based on 

Test and Performance 

Results 

Peak Speed  

Velocity 2 

Peak Strength               
Velocity1 &2 

Peak Aerobic Velocity 

Physical Development 

Mental - Cognitive Development 

Emotional Development 

Training 

to Win 

Peak 

Speed 

Velocity 1 

Peak  Motor         

Coordination        

Velocity (Skills) 

Growth Spurt 

Physical Literacy         (ABC’s + RJT 

+ KGB’s + CK’s) * 
Females 

5
Under 5 6 7 8 9 11 10 17 18 19 20 21 22+ Maturation Level (Biological Age) 

Physical Literacy 

Speed 1 Skills 

Speed 2 Strength 

Aerobic Male 

PHV– Growth 

Retainment 


