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Long Term Athlete Development (LTAD) Model has been, and continues to be, developed by Dr Istvan Balyi, a Hungarian / Canadian coach. Istvan has drawn together a wealth of experience and research and developed LTAD as a model upon which sports can base their athlete development strategies. 

In 2004 the BCU worked to fine-tune the LTAD model to suit paddlesport and developed a Long Term Paddler Development (LTPD) Model. 

LTAD / LTPD has been established based on the principles behind human growth and development and maximises the opportunities this offers to the paddler. The model aims to provide a base of paddlesport and movement skills that will give an individual the opportunity to enjoy our sport to whatever level they choose, whether recreationally or high performance. It also aims to help deliverers provide the right opportunities at the right time, ensuring that paddlers are enjoying paddlesport and progressing at an optimal level.

The Long Term Paddler Development model supports paddlers from the day they first get into a boat over a span of many years, providing a logical progression of programme planning and skill development from the young paddler to the experienced performer. 
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At each stage specific principles and guidelines for physical, psychological, technical, tactical and ancillary development are identified. Once competencies have been achieved at one level, they form the foundation for the next level. The model takes the paddler from basic to complex skills, from general to specific, and from beginner to expert. It considers what the paddler should be doing and when, providing the best possible programme to ensure individuals come into the sport, stays in the sport and achieve performances that reflect their potential / aspirations. 

Through the Long Term Paddler Development pathway the BCU aims to create a working framework that provides paddlers at all stages of development, in all disciplines, the opportunity to be the best they can.

It provides a logical progression of development that supports paddlers from the day they first get in a boat, over a span of many years. It aims to give paddlers the necessary building blocks required to progress, ensuring the right opportunities are offered at the right time as part of a clear and agreed vision and strategy.

It does not matter if someone just wants to have fun on the water, become a hard-core river runner or an Olympic / World champion. Whatever their aspirations, Long Term Paddler Development is about giving them the chance to get the most out of paddlesport, being able to achieve their ambitions and realise their dreams.

In order for Long Term Paddler Development to make a difference we need you, whatever your involvement, to help us implement this programme. With time, the principles behind Long Term Paddler Development should underpin everyone’s paddling experiences across all levels of our sport.

We welcome your comments about this site. Click here to email 


1. The BCU LTPD model outlines the ideal pathway through our sport. 

2. The model reflects the needs of children, adolescents and adults. 

3. The pathway aims to provide a base that will set an individual up for a lifetime involvement in our sport. 

4. The pathway can be used for paddlers who wish to optimise their potential, or for paddlers who wish to enjoy the sport recreationally. 

5. Every paddler can benefit from the guidelines outlined in each stage. 

LTPD Principles
1. The foundation skills are taught to all individuals starting out in paddlesport:

Any beginner over the age of 10 will enter our sport in the Paddlesport Start stage. This focuses on developing a strong foundation of skills, giving the individual the opportunity to continue in paddlesport as either a recreational or high performance participant, in either the competitive or the non-competitive disciplines. If the individual is entering our sport before puberty they have an increased chance of progressing through into the high performance route, as they can maximise the skill window of opportunity. 

2. Late specialisation and varied experiences will create better paddlers:

Participation in a variety of different sports will help the individual develop into a ‘good mover’ and participation in a variety of paddlesport disciplines and in varied environments will help that individual develop into a ‘good paddler’. ‘Good movers’ and ‘good paddlers’ will have the skills to become excellent discipline specific paddlers or gain higher levels of enjoyment from recreational paddlesport.

3. Long-term development of the whole paddler

LTPD is about providing a progressive developmental pathway for the individual giving them the right opportunities throughout their paddling career that will allow them to achieve their potential should they so desire. During each phase of development there should be individualised consideration for the physical, technical, tactical, psychological and personal development, with the emphasis based on individual / developmental needs and aspirations.

4. Utilisation of the ‘Windows of Opportunity’:

During development from childhood to adulthood critical periods of adaptation occur in certain elements of performance. These are times when the body is particularly receptive to training or ‘Windows of Opportunity’. 

	Childhood
	Fundamental movement skills (ABC’s, etc).
Speed, short bursts with changes of direction

	Late Childhood
	Skill development

	
	Varied paddlesport / sport experiences

	Puberty
	Sport Specialisation

	
	Aerobic development
Strength development
Speed development

	Adulthood
	Strength development


The Model
The BCU LTPD model has four main phases:
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Recreation
Recreational Paddlesport Phase

The Recreational Paddlesport Phase aims to give paddlers opportunity and skills to maximise their enjoyment and satisfaction from the sport to whatever level they desire. This is applicable to paddlers who wish to achieve personal goals, e.g. enjoy a surfing holiday, be able to paddle grade 3 rivers, get promoted to division 2 slalom, learn to cartwheel, be able to take the kids on a canoe camping trip, use paddling as a fitness session, or to enjoy regular trips on the local river. The Long Term Paddler Development model can be used as a goal setting and evaluation tool helping individuals and coaches to identify specific areas that need development in order to reach those personal goals.

This phase is applicable for adolescent and adult paddlers, wishing to achieve personal goals (activities for children should always be focused around the Foundation stages). Reference should be made to the Performance phase, using the guidelines as a template for goal setting, toning the guiding principles to suit individual needs and cherry picking the relevant information. For example, a paddler who identifies a need to improve their strength, can refer to the Performance phase to establish the most effective method of doing this based on their development. 

This section bases its guidelines around establishing commitment, performance expectations and motivations that drive a person to paddle, and then setting suitable goals that will help them achieve personal targets. 

Examples of who would benefit from the guidelines in this section:

Non-competitive recreational paddlers:

· Enjoy a surfing holiday 

· Paddle class 3 

· Enjoy a family canoe camping trip 

Competitive recreational paddlers:
· Get promoted to slalom division 2 

· Enter a Peak Challenge 

· Complete the DW race 
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1. A goal setting and evaluation tool. 

2. Aimed at adults and adolescents who are participating recreationally. 

3. Helps individuals work towards personal goals. 

4. Aimed at competitive and non-competitive paddlers. 

Foundation
The Foundation Paddlesport Phase is applicable to anyone starting out in paddlesport and is split into three stages (please click diagrams to get more information):




 HYPERLINK "http://www.bcucoaching.org.uk/model/foundation/2" 
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The Foundation Paddlesport stages are designed to develop a strong core of skills through enjoyable and appropriate activities. They aim to give paddlers a base to progress either into recreational or performance paddlesport or into other sports depending on their aspirations. This stage is based on having fun and developing quality movement skills. This foundation of skill development and enjoyment, gives paddlers a base to progress either down the recreational or performance routes depending upon their aspirations. 

Optimal development requires an early start, ideally paddlers should be passing through these stages between the ages of about 5 and 13 years old. However the principles can be applied and be as equally beneficial for anyone in their first few years of paddling, whatever discipline, whatever age.
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1. This phase is aimed at all paddlers starting out in our sport. 

2. It aims to provide a base of skills that gives the paddler the opportunity to progress into whatever discipline they prefer and to the level of their aspirations. 

3. To maximise an individual's potential they need to pass through these stages before puberty, this increases the opportunities they have in our sport. 

FUNDAMENTALS
The FUNdamental stage should be structured and fun! The emphasis is on developing basic movement literacy and fundamental movement skills in a positive and fun environment. 

The skills to be developed are:

· Agility: Balanced and coordinated movement at speed. 

· Balance: Control of the centre of gravity and supporting base to create efficient, stable and steady movements. 

· Coordination: Spatial awareness and coordinated movement. 

These skills are essential for an individual to become good movers and to develop into good sportsmen/women. This stage is the first stage in athletic development; it would usually last for about 3 years between the ages of:

Girls: 4 to 9 years
Boys: 5 to 10 years 

As paddlesport coaches, many paddlers we encounter fall outside of these age bands and have not had the opportunity to develop such skills. We need to be able to recognise if an individual has these skills and how we can use our sessions to further develop them. This can be achieved on the water using games that develop the feelings of sliding, gliding, floating, spinning, spatial awareness, starting, stopping and stability skills. For example, games that involve getting in and out of the boat develop balance and the ability to transfer weight from a solid medium (i.e. the bank) to a moving object (i.e. the floating boat). Warm-up games, land based exercises, or sessions in the gym are a really good opportunity to develop the other fundamental movement skills. 

Windows of Opportunity:

FUNdamental and Specialist Movement Skills
Speed
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1. The FUNdamental stage is where we all learn our basic movement skills i.e. the agility, balance and co-ordination to

run, jump, throw, catch, slide, skid, balance, swim, etc. 

2. The FUNdamental movement skills are most effectively developed before we are about 10 years old. 

PADDLESPORT START

Age at start of phase:
Girls: 8 to 10 years 
Boys: 9 to 11 years

Age at end of stage:
Girls: 9 to 11 years 
Boys: 10 to 12 years

The key focus during paddlesport sessions at this stage is to provide an enjoyable / fun introduction to the sport that enthuses people to want more! It is important to recognise that this will differ from person to person.

During the Paddlesport Start stage, young people should begin to develop a range of sport specific skills. Young paddlers should be encouraged to be involved in at least three sports in order to develop diverse and transferable skills across a broad range. During this stage of development young people are particularly good at learning skills and coaches should ensure sessions are focused on high quality skill development, this can be delivered in a structured manner and through fun and games.

The key paddlesport skills that should be developed include:

· Feel for how the boat moves, how the paddle and the body are used to create power, turning, balance and momentum 

· The ability to choose effective and efficient skills to manoeuvre the boat around the water 

· Correct posture 

Windows of Opportunity:

FUNdamental and Specialist Movement Skills
Speed
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1. Paddlers in their first year of paddling fall into this stage (ideally age between 8 and 12). 

2. The stage focuses on quality skill development in a fun environment. 

3. This stage is where we need to develop the paddling addiction! 

PADDLESPORT DEVELOPMENT

Age at start of phase:
Girls: 9 to 11 years 
Boys: 10 to 12 years

Age at end of stage:
Girls: 11 to 13 years 
Boys: 12 to 14 years

The key focus during this stage is still high quality skill development, and FUN, but taken in more diverse environments. It is recognised that varied paddling experiences will aid sound skill development. For example, paddlers should be encouraged to participate in a wide range of paddlesport, canoe and kayak, in different environments. This needs to be taken in context of local opportunities; it is obviously restricted by availability of venues, boats and coaches. Paddlers should be encouraged to specialise in areas where they show particular talent and interest. 

Key paddlesport skills that should be developed in varied environments include: Sound forward paddling technique. Posing – looking good! Feel for how the boat moves and balances. Feel for how the body (upper body, lower body, trunk & core) are used to assist turning, power and balance. Feel for how the paddle is used for power, turning and support. The ability to choose effective and efficient skills to manoeuvre the boat around the water. Correct posture.

Paddlers should move on from this stage when they start puberty. This can be monitored through measuring their growth spurt. (See section 2.3 Physical Factors and Skill Development).

Windows of Opportunity:

FUNdamental and Specialist Movement Skills 
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1. Paddlers in their 2nd / 3rd year of paddling fall into this category (ideally aged between 9 and 14). 

2. Still focused on skill development. 

3. Varied opportunities in a range of different types of boat and in a variety of venues is encouraged, alongside participation in some complementary sports. 

Performance
The performance paddlesport phase is applicable to anyone wishing to maximise their potential and equally applies to the competitive and non-competitive disciplines. It is split into three stages (please click diagrams to get more information):




 HYPERLINK "http://www.bcucoaching.org.uk/model/performance/2" 
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Paddlers who would come into this category would include for example those with high aspirations on the competitive strands of paddlesport, but equally those wishing to pursue a recreational discipline to the highest level for example a solo sea kayaking expedition or a first descent.

TRAIN TO TRAIN
Each paddlesport discipline has guidelines for the specific content of this stage.

Age at start of stage:
Boys: 14-17 years
Girls: 12-15 years

Age at end of stage:
Boys: 17 – 21 years
Girls: 15 – 20 years

Paddlers should follow the guidelines through this stage when they are passing through puberty. It is vital that height is monitored regularly to ensure peak height velocity can be pinpointed and training set appropriately. 

Paddlers in this stage would be expected to specialise and use other sports and other paddlesport disciplines to help them develop as good all round athletes. The focus during this stage is physical development of the aerobic system, strength and speed based on windows of opportunity. Skill development is continued along with learning the finer details of the discipline involved.

Any adolescent paddler should follow the principles set out in this stage. The specifics are aimed at paddlers wishing to maximise their potential, however recreationally motivated paddlers will also benefit from the guidelines and can tailor them to suit their personal needs. 

Windows of Opportunity:

Speed
Aerobic
Strength
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1. Aimed at adolescents aiming to maximise their potential. 

2. Focus on discipline specific skill development and physical development through appropriate training. 

TRAIN TO PERFORM
Each paddlesport discipline has guidelines for the specific content of this stage.

Ideal developmental stage: Late puberty / early adulthood
Age at start of stage:
Boys: 14-17 years
Girls: 12-15 years

Age at end of stage:
Boys: 17 – 21 years
Girls: 15 – 20 years

The emphasis is now on learning how to perform, individual preparation aims to address the paddler's strengths and weakness learning to perform in a variety of conditions.

· Practice for top-level performance. 

· Further development of physical and mental capacities alongside refining performance. 

· Further transfer of skills to the competitive / performance environment. 

· Increased knowledge of external factors affecting performance i.e. nutrition / hydration / recovery etc. 

Key Focus:

· Optimising physiological development and sport specific skills 

· Learning to perform on demand 

· Individualised training / development programmes 

Participation:

· 7-14 specific training sessions per week, land and water based as appropriate 

· Retain generic paddlesport sessions as appropriate 

· Discipline specific focus, generic sport and varied paddlesport activity still maintained. 

· Training to Performing ratio 50:50 

Windows of opportunity:

Maximum Strength development
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1. Aimed at adults 

2. Focus on developing a consistent performance 

3. Developing training programmes that meet individual and sport specific needs. 

TRAIN TO EXCEL
Each paddlesport discipline has guidelines for the specific content of this stage.

Age at start of stage:
Males: 17 - 21 years
Females: 15 - 20 years

Key focus of the stage;

· Producing high level performance

· Individualising training and development programmes to maximise performance and peak for major events

· Tapered and periodised training

· Diagnostics appropriate to the development of the athlete 

Paddlers in this stage would be expected to specialise and use other sports and other paddlesport disciplines to help them develop as good all round athletes. 

Three distinct categories of athlete fall into this phase; 

1. Athletes still improving

2. Athletes at their peak

3. Athletes past their peak

Performing to Training ratio approximatley 75:25.
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1. Aimed at adults performing at the top end of their discipline. 

2. Focus on producing consistent high-level performance. 

3. Tailor made, individualised training and performance planning. 

Other Sport or Retirement

Having a sound foundation of skills allows the paddler to progress and develop in other sports as well as paddlesport. The generic movement skills that are learnt in the foundation stages will stand the person in good stead for whatever sport they choose. In fact a broad base of experience will help that person develop into a good all round sports person, who could choose to specialise in a number of sports depending on their preference. 

Windows of Opportunity
A number of researchers have reported that there are certain periods during maturation when the body is particularly sensitive to training. These critical periods are what we call ‘windows of opportunity’. Maturation can be expressed in relation to the development of the secondary sexual characteristics, or more practically, the growth spurt. link. The growth spurt gives us a reference point for the design of optimal training programmes in relation to these critical periods of trainability during the maturation process.

It is important to realise that the different components are always trainable, but that during these windows of opportunity, accelerated adaptation will take place if the right training is done. 

Girls Windows of Opportunity:

	Fundamental Movement Development
	5 – 8 years old

	Speed Development 1 
	6 – 8.5 years old

	Specialist Skill development 
	8 – 11 years old

	Speed Development 2 
	11 – 13 years old

	Aerobic development 
	From the start of the growth spurt

	Strength Development 
	At the onset of Menarche (for most girls) Immediately after Peak Height Velocity (For others)


Boys Windows of Opportunity:

	Fundamental Movement Development
	6 - 9 years old

	Speed Development 1 
	7 - 9 years old

	Specialist Skill development 
	9 – 12 years old

	Aerobic development 
	From the start of the growth spurt

	Speed Development 2 
	13 – 16 years old

	Strength Development 
	12 – 18 months after peak height velocity
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1. Times when we can maximise the development of a specific characteristic depending on our age and stage of development. 

Window of opportunity for Fundamental Movement Skills

During this window children should be working on developing the basic movement skills of agility, balance and co-ordination. These can be developed through games and exercises that include the following movements:

	Locomotive Skills
	Manipulative Skills 
	Stability Skills

	Walking, Running,
Jumping, Leaping, 
Hopping.

Galloping, Sliding,
Skipping, Climbing,
Spinning and Gliding. 
	Throwing, Kicking,
Punting, Striking,
Volleying and bouncing.

Rolling,
Catching, Trapping. 
	Bending, Stretching,
Twisting, Turning,
Swinging and floating.

Balance, Body Rolling,
Starting, Stopping,
Dodging, Inverted supports. 

	Spatial Awareness


Window of opportunity for Specialist Skill Development.

This window focuses on developing general sport skills that form the foundation for any sporting development. A wide range of activity in various sports will help develop this aspect, including ball sports, team games, gymnastics/dance, athletics, water sports, racket sports etc.

	Girls
	0 – 5 years
	5 – 8 years
	8 – 11 Years
	11 +

	
	Learn 
rudimentary 
movement skills 
	Window of 
Opportunity
Speed 1 
	Continuation of 
Speed 
Development 
	Window of
Opportunity
Speed 2 

	Boys
	0 - 5
	5 – 9
	9 – 12
	12 +


Strength Window
Strength gains before this window occur because of improvements in movement efficiency, learning movement patterns, and through improved muscle activation. The muscles do not get bigger because of training, but become more effective at doing their job. 

It is important that before a child reaches the strength window, they have learnt correct etiquette for strength training and the movements of the exercises that will be expected of them during the window. The Olympic lifts have been found to be the most effective way of strength training and as such these actions should be learnt with manageable weights to allow skill acquisition.

	Girls
	0 – Menarche
	Next 4 Years
	Thereafter

	
	Play 
	Window of
Opportunity Strength
Development 
	Continuation of 
Strength
Development 

	Boys
	0 – PHV + 12-18 month
	Next 4 Years
	Thereafter


Aerobic Window
Optimal aerobic trainability begins with the onset of Peak Height Velocity (PHV) (see Adolesent Growth Spurt). Aerobic activity before this trains the child to become more economic in movement, but with little improvement in VO2 max. However at the onset of PHV the VO2 max increases significantly, this development can be facilitated through correct training.

	Girls
	0 – Growth Spurt
	Growth Spurt + 4 Years
	Thereafter

	
	Aerobic Play
	Window of 
Opportunity Aerobic 
Development 
	Continuation of 
Aerobic 
Development 

	Boys 
	0 – Growth Spurt 
	Growth Spurt + 4 Years 
	Thereafter


 
Note: VO2 max is the maximum amount of oxygen a person can use when exercising at their full capacity. Those who are fit have higher VO2 max values and can exercise more intensely than those who are not as well conditioned.
Flexibility
Before the growth spurt children are generally very flexible, once the growth spurt begins a sudden growth of the bones, tendons, ligaments and muscles occurs, this can cause the body to become tight, stiff, and prone to injury. Consequently it is important to include flexibility training into the young persons training. 

Flexibility training during and after the growth spurt should include dynamic mobility, static stretching and proprioceptive neuromuscular facilitation (PNF) exercises. Flexibility training should not be performed during the warm-up, or on rest days. They are sessions in their own right. Static stretching should be performed 2 hours prior, or 2 hours after training or competition.

Note: PNF exercises are started with a muscle contraction before the stretch in an attempt to relax the muscle and achieve a greater strech. 

Speed Window 1:
Linear, lateral and multidirectional speed should be developed with 5-second bursts. This develops the central nervous system and with it agility, quickness and the ability to change of direction at speed.

Speed Window 2:
Anaerobic a-lactic power and anaerobic a-lactic capacity interval training should be performed during this window using 5-15 second sprints.

	Girls
	0 – 6 years
	6 – 8.5 years
	8.5 – 11 Years
	11 - 13 years
	13 +

	
	Learn 
rudimentary 
movement skills 
	Window of 
Opportunity
Speed 1 
	Continuation of 
Speed 
Development 
	Window of
Opportunity
Speed 2 
	Continuation of 
Speed
Development 

	Boys
	0 - 7
	7 – 9
	9 – 13
	13 – 16
	16 +


Goal Setting
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LTPD can be used by all paddlers no matter what their age, ability, aspiration or specific interest. The recreation stage of the model aims to use goal setting to help paddlers build on the generic Foundation to maximise their enjoyment and satisfaction in the time available for paddlesport.

This is applicable to paddlers who wish to achieve personal goals, for example;  

· enjoy a surfing holiday, 

· get promoted to division 2 in canoe slalom, 

· learn to cartwheel, 

· be able to take the kids on a canoe camping trip, 

· coach, 

· use paddling as a fitness session, 

· to enjoy regular trips on the local river, 

· to use paddlesport to supplement other activity / sport. 

The principles behind the model can be used as a goal setting and evaluation tool helping individuals and coaches to identify specific areas that need development and provide a practical approach to reach those personal goals. 

The goal setting process has been broken down into 5 stages:

1. Establish the desired level of commitment 

2. Establish the performance expectations of the paddler 

3. Identify what motivates the paddler to participate 

4. Perform a needs analysis 

5. Set appropriate short, medium and long term goals 

These are explored in more detail in the BCU LTPD pathway document.
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Establishing the desired commitment and aspirations will help people to understand the role paddling takes within their lives, whether this is done formally, or informally does not matter. 

Establishing a paddler’s motivation to participate will help them to tailor their participation the right level, ensuring maximum enjoyment and satisfaction, and avoiding conflict with other aspects of their lives. Individuals should also be encouraged to consider the balance between work, social, other hobbies, health and paddling to ensure the balance meets the individual’s needs and expectations.

Once this background has been established the coaches can profile the needs of their paddlers based on the topics within the LTPD model. This should help coaches and paddlers identify their priorities, which in turn can provide the basis for a programme of practice and/or training. 

The section on Performance paddling refers to some of these points in more detail. Although the Performance section is very much based around optimal performance at the optimal age, if a paddler falls outside this, they can still use the guidelines as a template for goal setting, by toning the guiding principles down to suit individual needs, and cherry picking the relevant information. 

Appropriate goal setting will help the individual achieve their targets. A mix of short-, medium- and long-term goals used in the right balance is necessary, with the long term determining the short and medium term activity. This balance may be skewed in one direction depending on the individuals needs, and goals can range from formal to informal. 

For example, if a paddler wishes to pass their four star, they will need to address certain elements of fitness, technique, psychological preparation and ancillary capacities. This will not only provide the best basis for the short-term success (i.e. gaining the four star), it will also help ensure the best long-term development of the paddler! The applicable sections can be taken from the performance stages and applied at a relevant level for that individual. Check out the key outcomes and guidelines for each stage and base goal setting around the relevant points.

Adolescent Growth Spurt

Maturation can be measured by the adolescent growth spurt, this gives us a reference point for the design of optimal training programmes. As the body develops through puberty, critical periods of trainability occur (windows of opportunity). These windows of opportunity are discussed further in Appendix 1.

Peak Height Velocity (PHV) is the maximum rate of growth that occurs during the pubertal growth spurt. This too is a key indicator required for the optimal timing of training. On average PHV occurs at about aged 12 for girls and about 14 for boys however it may occur as much as 2 years earlier or later. 

Children usually grow at about 5-6 cm/year before puberty, this increases to about 9-10 cm/year during the growth spurt, which lasts anything from 1.5 – 5 years. (Menarche occurs in girls approximately 6 to 18 months after PHV. Girls rarely grow more than 5 cm after the menarche has occurred.)

Average growth rates during adolescence:

	Boys
	Girls

	Year 1 = 6 cm / year
Year 2 = 9 cm / year
Year 3 = 6 cm / year
Year 4 = 3 cm / year
Year 5 = 2 cm / year
Year 6 = 1 cm / year
	Year 1 = 5 cm / year
Year 2 = 7 cm / year
Year 3 = 5 cm / year
Year 4 = 3 cm / year
Year 5 = 1 cm / year


Measuring PHV
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The best way to identify the growth spurt is to take accurate height measurements:

· Use a reliable tape measure. 

· Take measurements at the same time everyday. 

· Measure height without shoes and socks. 

· Stand with heels flat and together and legs straight. 

· Stand with heels, buttocks and scapulae against a flat wall. 

· Keep eyes looking straight ahead. 

· The arms should be hanging loosely at the sides with the palms facing the thighs with the shoulders relaxed. 

· The paddler is asked to breathe in and stand tall. 

· Height is measured, with a level rule, from the top of the head, to the nearest mm 

In order to ensure the growth spurt is recorded these measurements should be taken monthly from age 9 – 10 for girls and 11-12 for boys. This is perhaps earlier than necessary, but avoids the need to monitor breast / testicular development as an indicator for the start of the growth spurt. It also avoids the danger of missing the initial growth acceleration.

All but the Speed windows of opportunity are based around the adolescent growth spurt. To summarise:

· Before the growth spurt children should focus there sporting activity on learning sport skills in varied environments. 

· During the growth spurt accelerated adaptation of the aerobic system occurs, and flexibility is important to help the growing body remain flexible and injury free. 

· For girls, the optimal time to for strength development comes at the onset of menarche. 

· For boys, the optimal time for strength development comes 12-18 months after PHV. 

It is also important to realise that during this time hormonal and emotional changes are taking place as well as physical development. These are discussed in an article titled “Characteristics of Physical, Mental / Cognitive and Emotional Development” by Istvan Balyi. This discusses the basic characteristics, general consequences and implications for coaching of Physical, Mental / Cognitive and Emotional Development from late childhood to early adulthood.

General LTAD Links

Sport Development Website
This holds many relevant articles in it's library on LTAD. 

ASA Short Guide to LTAD
“Shorter Guide to Long Term Athlete Development (LTAD)” Richard Gordon - Amateur Swimming Association (ASA) Coaching and Talent Development Co-ordinator

LTAD related to the Journey through Swimming
“Success is Long Term - LTAD related to the Journey through Swimming” Produced by the ASA Technical Swimming Committee, this document provides an explanation to help parents and club helpers understand the principles behind training and competition for young swimmers - although swimming, as a dynamic sport, will continue to change and develop, this will not alter the basic principles behind the long term development of young swimmers.

Canadian Sport For Life - Through Long-Term Athlete Development
This consultation paper describes the 7-stage Canadian model of Long-Term Athlete Development (LTAD), a training, competition, and recovery program based on developmental age — the maturation level of an individual — rather than chronological age. It is athlete centred, coach driven, and administration, sport science, and sponsor supported. Athletes who progress through LTAD experience training and competition in programs that consider their biological and training ages in creating periodised plans specific to their development needs.

Coaching Wales
A website aimed for coaches of all sports. Provides an introduction to LTAD and some useful links.

Sports Coach UK
This website has comprehensive information on LTAD for many sports.

Coachwise UK - LTAD
Purchase LTAD resources from Coachwise, including the book ‘Coaching for Long-Term Athlete Development’ at a cost of £7.99

LTAD Presentation
An informative presentation about the importance of LTAD, by Chris Earle, Director of the Institute of Youth Sport, with a number of interesting points and issues relevant to all involved in the delivery of sport and recreation

Youth Sport Trust
The Youth Sport Trust work with the Department of Culture, Media and sport and the Department for Education and skills to implement the Government’s national strategy for PE, School Sport and Club Links (PESSCL). This website has information on developing sport for young people, through schools and clubs. 
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Website: Web Adept Ltd [info@web-adept.co.uk]
Photos: Focused on Adventure [david@focused-on-adventure.com]
Illustrations: Greenfrog Art
Content: Lara Tipper BCU LTPD Project Officer 
[lara.tipper@canoe-england.org.uk]

FAQs
I am a coach who delivers one off introductory sessions, what part do I have to play in delivering LTPD?

You are the main entry point for a huge number of potential paddlers, your key role is to inspire people to want to come back for more and to help guide them to a club or centre where they could begin to participate regularly. The paddlers you work with will fall into the 'Paddlesport Start' stage (link) where the key focus is on developing skills and a paddling addiction through fun and enjoyable experiences.

