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Overview of Long-term Athlete Development

1: Time to excel
It has been shown that it takes between 8 and 42 y# extensive practice to

excel at anything — art, music, sport and so atsleThis is called the 10 year of It takes 10 years of
10,000 hours rule and means that it will take $loig of long-term commitment extensive practice to
(an average of around 3 hours a day of deliberatetipe) for a talented athlete excel at anything

to reach elite levels (Bloom 85, Ericsson et ala@d 94). For young children, .

this will be less than 3 hours a day and post gyptrere will inevitably be H Simon, Nobel Laureat

more than three hours of practice a day.

Governing bodies, coaches, parents and athletestogealise that young athletes are not miniadigigts
and that short term gains and successes and agatered down adult training programmes will notdarce
long term excellence. There has to be a long tenmmaitment to excellence and a long term athlete
development strategy that provides each athlete tiwé appropriate training, competition and recpver
schedules to ensure the optimum development adfrtigr genetic talent.

2: Slow cooking

Pushing athlete development too quickly and rushorgpetition will not only result in likely injurgr
burnout but will always result in shortcomings lire tathlete’s physical, technical, tactical and rakent
abilities. Few sports require early specialisatiapecialisation before 10 years of age. Thedadec
gymnastics, diving and figure skating — all sparith a high technical component where the skilks aore
easily learnt in the immature body that has stemgils, a low centre of gravity, high power to weigttio.
Most sports, including athletics, are classifiedads specialisation sports, where specialisasamt
advocated before 10 years of age. This has signifienplications for the way track and field atbketre
brought into the sport, for the type and intensityraining and competition as the athlete devehlipsor her
skills and capacities from the age of 10 througbeior international athlete. It is a long-terrogass to
take young athletes to elite athletes.

3: Long-term athlete development stages
Based on a number of preceding research articlgls @802) recommends a five-stage model for thegto
term development of track and field athletes (abée).

This model recognises that young athletes S-stage model Girls oy
develop at different rates; they are not | Fundamentals - F 6-8years | 6-9years
miniature adults and their training must be Learning to Train - L2T 8-11 years | 9-12 years
adapted to their biological and training | Training to Train - T2T 11-14 years| 12-15 years
age and not simply their chronological ageTraining to Compete - T2C | 14-17 years| 15-18 years
(see explanation in panel), particularly as Training to Win - T2W 17 + years | 18+ years

athletes approach adolescence. The ag
bandings for each stage also reflect the factlibgs typically mature later than girls. It is vitaht coaches
working with athletes in World Class Start, Potenéind Performance programmes identify accurakaly t
biological and training age of each athlete anatltasir long term development programmes on these

factors and not on chronological age. Chronologacs is in fact a very poor determinant of biolag&nd

training age. From the onset of puberty, coached t@group
their athletes for training and competition asygalerage or Chronological agerefers to the

late maturers, according to their biological age. athlete’s actual years from their birth.
Biological agerefers to the athlete’s

. . developmental age physically,
The model also proposed that while all systemdraneable, emotionally and socially.

there are sensi_tive periods or Windoyvs Wherg 'ghme . Training age refers to the number of
accelerated gains. Failure to capitalise on theseat periods years the athlete has been in specialisgd
will result in a longer-term deficit that the attdecannot ever training for the sport.
fully recoup.




Girls

Boys

6 | 7 | 8 ] 9] 10] 12] 12] 13] 14 1§ 16 17] 18] 19+
FUNJaMENTALS | LEARNING TO TRAINING TO TRAINING TO
P TRAIN (L2T) TRAIN (T2T) | cOMPETE (12c) | TRAINING TO WIN (T2W)
FUNdaMENTALS LEARNING TO TRAINING TO TRAINING TO TRAINING TO
(F) TRAIN (L2T) TRAIN (T2T) COMPETE (T2C) WIN (T2W)
4: Current and recommended practice

This individualised approach based on biologica &aining age is not typical of current coachimgatice
in athletics and indeed in most other sports. Dilewing table compares traditional with recommeshde

practice.

Traditional practice

Recommended practice

Coaches tend to base their training programmesysotel
chronological age.

Coaches should base their training programmes dogdital and
training age

Chronological age dominates competition scheduldglasign at|
all ages.

Competition schedules and design should be basbibmyical
and training age particularly from 11-16 years wtibiere are
significant differences in maturation

Adult competition schedules are imposed on youagdetes.

Competition schedules should reflect thledical age and not the
chronological age.

Adult training programmes are watered down for ygem
athletes.

Training programmes should reflect the unique aetiic needs
of the young athlete and his or her biological &rathing age

More often than not male programmes are superingpose
females.

Training programmes for boys and girls are likelyot different
after 8-9 years of age

Training and competition at the beginner and inttiate levels
focuses on the outcome (the performance and winning

Training and competition at the beginner and inttiate levels
should focus on the process (i.e. the developmighiecathlete,
how the training is being optimised and the athéiseeloped over
the longer term, the way they are performing). €hsra need to
review competition structure for young athleteshie L2T and T2T
stages

The critical periods of accelerated adaptatiomaming is not
fully (or at all in some cases) used by coachewoald class start
or learning to and training to train stages.

Coaches must identify and capitalise on the critigahing
windows that accompany the maturing body (see@eati)

The best coaches tend to coach at elite level

Tbgramming demands on coaches are in many ways much
greater during the L2T, T2T and T2C stages

Age bandings for competition are based on ageSaptember
each year

Age bandings for competition should be based omaheige on the
day of the competition

Parents left out of the picture.

Parent educateeds to be an important part of UKA and the
coach’s role

5: FUNdaMENTAL (Fun) stage

This refers to the crucial introductory phase gerheglected by
governing bodies and schools. The 6 — 8/9 agedaobthe most
important periods of motor development (Bayli arahiiton 95,
Rushall 98, Viru et al 98) where the child is deyehentally ready to
acquire the fundamental movement skills that aeectitnerstones of
athletic development (see examples in panel). iBhisferred to as the
first skill window (the second occurs during the learning to train .

stage).

It is essential to develop the basic movementssKitir these provide
the foundation for excellence in later years. Themo difference

Fundamental Movement Skills
» Agility, balance and coordination
* Running
e Jumping, hopping, and bounding
» Throwing and catching
»  Striking and kicking
» Kinaesthetics
Gliding
* Bouyancy
e Games sense/games for
understanding

between boys and girls at this stage. It is impdrfiar all young children to be given the broadesisible
movement experience for no one knows at this pointhich sport they might later excel. Participatin a
wide range of sports should be encouraged and theedation movement skills should be practiseaimef

sport specific skills are introduced.



During the fundamental stage, tiirst speed windowalso occurs (typically at 6-8 girls, 7-9 boys)idis

not an energy system training window but a CNSiingi window where the neural system is sufficiently
well developed to be able to fire small muscleseissed with linear, lateral, multi-directional and
segmental speed. This type of speed work shoutd bery short duration.

Speed, power and endurance should all be develegrg fun games and strength using own body weight
exercises (and perhaps medicine ball work). Thpeageth must always be fun and positive. At thigeta
competition should be simply for fun and can take@ throughout the year: there is no periodisation

6: Learning to train (L2T) stage

This stage extends up to the peak growth spurfptteatedes the onset of the menarche in girls andake
development in boys. Typically, it extends fromward 8 to 11 years in girls and 9 to 12 years irsboy
although the actual age depends on the geneticupakehe individual and shows considerable vaorat
as much as five years for example in the time athvbirls start to mature.

Theskill window for both boys and girls extends into this stagésoe should be a continuing emphasis on
skill development through participation in a ramdeports but with progressively more attention dods

the end of the phase on athletics specific basiis € all events groups using modified equipmigrttoors

and outdoors (running, jumping and throwing). 9 2opeak coordination

During this stage, the young athlete is learning kmtrain and should therefore be introduced tomvap
and cool-down, stretching, hydration and nutritithre importance of sleep and rest and basic mekittd
training (e.g. focusing and relaxation). Six monthtreening is advocated to check for body aligriraed
imbalances to prevent longer term injuriSrength work against own body weight, with medicamd
Swiss ball is appropriate.

The emphasis should be on learning to train an@nabmpetition. Consequently, athletes might repaat
specific training 3 times a week for between 45¥80utes. The emphasis should be on frequency and
volume rather than intensity, with lots of variegetition work to develop skill. There is no real
periodisation (1 x 48 weeks) and competition shdd@dinlimited but fun.

7 Training to train stage (T2T)

The training to train stage addresses the crifieabd of physical development. If athletes misschtical
development windows in this stage of training, tteay will never reach their full potential. Theasan
many athletes plateau during the later stage af theeers is primarily due to an over emphasis on
competition instead of training during this critiperiod in their athletic development. The stdrthis stage
(around 11- 14 in girls and 12 -16 in boys) coiesidvith the onset of the peak growth spurt (PH¥j th
characterises the start of the sexual developnesoicéated with adolescence. Due to cultural amdatic
changes, the onset of PHV is now beginning to onauch earlier, particularly in girls. Menarcheginls
typically occurs between 3-8 months after PHV aedipweight velocity (PWV) follows PHV.

The onset of PHV provides coaches with a key refagoint - boys and girls can no longer train thege
and squads need to be divided into early, averaddade maturers. In addition to plotting annualvgth,
standing and sitting height should be measured amoenth, increasing to once a week during PHVs Thi
will help the coach to identify the all-importanindows as well as help to avoid injuries. Weighd &ieart
rate should be monitored daily and iron levels &kdaegularly in female athletes. Medical monitgrand
regular musculoskeletal screening (to identify neigmbalances, ankle, knee, hip, shoulder, verebra
alignment, range of movement) should take place.

The T2T stage therefore creates significant chgélerior coaches. PHV is associated not only wigotinset
of sexual development but also crucial developmeéntiows for aerobic training, speed and strengtis. |
further complicated by the fact that some of thedeiws occur at different times for males and fesale

Due to a maturation effect,se@cond speed windowccurs for girls (somewhere between 12-14) andh#ig
later for boys (13-15 years). In addition to CN8I ¢raining, the energy systems can now be trditoe
develop anaerobic alactic power. All types of spe@erk should be carried out.



For girls, thefirst strength window occurs toward the end of this T2T stage (PWV?ergjth work should
focus on shoulder, elbow, core, spine and anklglsation. In addition to strength training usiogn body
weight, strength gains can also be achieved througgicine and Swiss ball work and girls should be
introduced to Olympic lifting techniques. Thecond strength windowfor females occurs after PHV at the
end of T2T or start of training to compete (T2@g&. In males, there is only one strength windogvthis
occurs 12-18 months after PHV and therefore irtrdiaing to compete stage.

An importantaerobic window occurs for both males and females at the ongataif weight velocity
(PWV). This will take place towards the end of thZT stage in females and may be as late as theofta
T2C stage in males. As this occurs at differenesirfor boys and girls and for early, average atel la
maturers, this means that athletes should all s&aabic training at different times. This will bleallenging
for the coach to manage but is very important. Agroeonditioning should include continuous, fartbeid
interval training. Care needs to be taken to aesitbssive weight bearing aerobic work that canltresu
Osgood Schlatters’ condition. It may be appropriagzefore to consider doing half the aerobic waskion-
weight bearing if the athlete is complaining of amgwing pains.

During the training to train stage, all forms daifring (technical, tactical, fithess and mentabydrae
increasingly individualised. Athletes will start$pecialize in a group of events and should bewaged to
retain at least one technical event. Technicdtly,focus is on refining skills and introducing test There
should be further work on the development of meskdls, on rest and recovery, nutrition and hydmatand
flexibility.

During thus stage, the focus is still very muchraming and competition goals should be more about
process than outcome. An approximate 75% trairorZh®o competition ratio is recommended. For power
events, there should be single periodisation mglsior possibly double (cross country) for endaean
events (2 x 24 week macro-cycle). Sport speciéiitng should take place 4-9 times a week (inclgtg

and other sportspach session for between 60-90 minutes. Volumdragdency are still more important but
intensity increases progressively during this stage

8: Training to compete (T2C) stage

This T2C phase of development is introduced altergpals and objectives of the T&Bge have been
achieved. During this stage (between 14 to 16rs gnd 16 to 18 in boys), athletes need high sitgsport
specific training all year round. Although allnfidgss components need to be trained, there willrssed to
focus on one while maintaining the others. The lsierwindow for both males and females is still opén
the start of this phase, as is the all importaeinsfth window for males and the end of the sectirethgth
window for females. This should include Olympiditify and plyometrics for both males and females.
Coaches need to be aware of differing biologicakagf athletes and the consequential effects otytee
and loading of training.

Athletes will now specialise fully in one eventarent group and the technical emphasis is on furthe
improvement. There is a gradual shift towards periog skills in a variety of competitive conditiodsring
training (modeling competitive environments). Theeeds to be a focus on optimizing preparation both
physically and mentally. Fithess programmes, regopeogrammes, psychological preparation and tectni
development must all be individually tailored tgraater degree. These activities are organiseceadroy
beyond group preparation to address athlete’s il weaknesses.

Regular musculoskeletal screening is still needddéntify muscle imbalances, ankle, knee, hipusdhr,
vertebrae alignment, range of movement deficienélegght should be measured once a month and weight
and HR daily. Regular medical monitoring is adveddor all athletes and this should include iron
monitoring for females. Both field based (includstgength) and lab based performance tests aral iisef
identifying weaknesses and assessing the effichirgining programmes on individual athletes.

The training to competition ratio now changes tdB0Sport specific technical, tactical and fitngasing
needs to take place between 9-12 times per week2dnours per session dependent on the component



being trained and the event (i.e. total of 9 — @drk per week). A double periodised year (indaw a
outdoor, very occasionally triple) is likely for stoathletes but this will be dependent on indivicdheseds
and event specialisation (2 x 24 week macro-cyc{és)ss country competition may be used as traitiiag
no tapering and peaking) or as competition (tra@nes now seen as part of training). The recommerat
is of a maximum of 12 competitions per cycle. lingportant for coaches to monitor this carefully fo
athletes may be engaged in school, club and repedse competitions at this stage, particularlshigy are
talented.

9: Training to win stage (T2W)

Typically this is from the age of 18 in males adil females and is tHaal stage of athletic preparation.
All of the athlete’s physical, technical, tacticalgntal and ancillary capacities should now beyfull
established so the focus of training can shifhieoptimization of competitive performance. The engpéa
is on maximising physical, mental technical anditat capacities to attain full potential to be et
produce maximum performance for the major compeisti There will be advanced mental skills work
focusing on preparation for competition and skitlgleploy during competition. Recovery and rehtdiibn
are crucial and there need to be frequent proptiglaceaks. T2C monitoring regimes need to be oonetil.

Athletes are trained to peak for major competitidrigere will be double (distance athletes), trijpheddle
distance) or multiple periodisation (sprinters) elegient on individual needs and events. Trainitigédy to
be 9-15 times a week for 2+ hours (i.e. about 1&@@rs per week) dependent on component beingetiain
event and individual needs. Again the recommendatid be for a maximum of 12 competitions per @cl

10 Planning Principles

11 Implications of LTAD on Planning

The chart on the following pages summarises theackexistics of each stage.



Girls

Boys

Appendix 1: Critical Development Windows in the YauAthlete

Age

10
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16
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19
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FUNdaMENTAL

LEARNING TO
TRAIN

TRAINING TO
TRAIN

TRAINING TO
COMPETE

TRAINING TO
WIN

Age
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FUNdaMENTAL

LEARNING TO
TRAIN

TRAINING TO
TRAIN

TRAINING TO
COMPETE

TRAINING TO
WIN
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