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t
rainability refers to how responsive an individual is to a

training stimulus at different stages during growth and matu-

ration.Although all physiological capacities are always train-

able, there are critical periods in the development of a specific

capacity during which training has the most effect. These are

referred to as “critical windows of accelerated adaptation to

training.” Correct training during these critical windows is essential

for individuals to achieve their genetic potential.

Scientific evidence shows that humans vary considerably in the

magnitude and rate of their responses to a given stimulus. This vari-

ability underlines the need for a long-term approach to athlete devel-

opment,so that athletes who respond slowly are not short-changed.

Sport scientists have identified five physical capacities (the

five S’s of Training and Performance): Stamina, Strength, Speed,

Skill, and Suppleness. For stamina and strength, the critical

periods of trainability are based on developmental age; specifi-

cally, the onset of the adolescent growth spurt. For speed, skill

and suppleness, the critical periods of trainability are based on

chronological age. Note that, on average, girls reach these win-

dows of trainability at a younger chronological age than boys.

Stamina (Endurance) 
The critical window of trainability occurs at the onset of Peak

Height Velocity (PHV), which is the adolescent growth spurt.

Athletes should focus on aerobic capacity training as their growth

rate accelerates; aerobic power should be introduced progres-

sively after growth rate decelerates.Aerobic capacity and power

are crucial for rowing.

Strength
For girls, there are two critical windows of trainability for

strength: the first is immediately after PHV and the second is at the

onset of menarche. For boys, there is one strength window and it

starts 12 to 18 months after PHV.

Speed
There are two critical periods for trainability of speed. During

the first speed window, training should focus on developing

agility and quickness; during the second speed window, training

should focus on developing the anaerobic alactic energy system.

For girls, the first speed training window occurs between the ages

of six and eight years and the second window occurs between

the ages of 11 and 13 years. For boys, the first speed training

window occurs between the ages of seven and nine years and the

second window occurs between the ages of 13 and 16 years.

Skill
For girls, the window for optimal skill training occurs between

the ages of eight and 11 years; for boys, it occurs between the ages

of nine and 12 years.During this window,children should be devel-

oping physical literacy; that is, competence in the fundamental

movement and sport skills that are the foundation for all sports.

Competence in these skills makes it easier for children to learn and

excel in late-specialization sports such as rowing.

Suppleness (Flexibility)
For both girls and boys, the critical window of trainability for

suppleness occurs between the ages of six and 10.In addition,spe-

cial attention should be paid to flexibility during PHV.

The critical windows of trainability for speed, skill, and sup-

pleness occur before children start rowing.We rely on schools,

recreation centres,and other sports to provide children with the

correct training and opportunities to develop these capacities.

We should consider building relationships with these organiza-

tions to advocate and support appropriate training.

For athletes who miss these training periods, coaches will

need to design and implement individualized programs to

remedy any shortcomings.
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On average, a child’s nervous system is fully developed by 10 years of
age. Thus, the optimal period for developing fundamental movement
skills and a range of basic sport skills is before 10 years of age.

The hormonal system undergoes rapid development during adoles-
cence. This is the optimal period for developing anaerobic capacity and
strength.

The general growth curve describes overall growth of the skeletal
system, organs, and cells.

trainability
Figure 3.
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PacificSport
Optimal Windows of Trainability (Balyi and Way 2005)
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Athletic excellence and
enjoyment of life-long

physical activity are both
built on a foundation of

doing the right type of
training at the right stage

of development.

Figure 4.


