-

View metadata, citation and similar papers at core.ac.uk brought to you byf: CORE

provided by University of Gloucestershire Research Repository

A

UNIVERSITY OF
GLOUCESTERSHIRE

at Cheltenham and Gloucester

This is a peer-reviewed, post-print (final draft post-refereeing) version of the following published document:

Lloyd, Rhodri S and Oliver, Jon L and Faigenbaum, Avery D and Howard,
Rick and De Ste Croix, Mark B and Williams, Craig A and Best, Thomas M
and Alvar, Brent A and Micheli, Lyle J and Thomas, D. Phillip and Hatfield,
Disa L and Cronin, John B and Myer, Gregory D (2015) Long-Term Athletic
Development- Part 1:a pathway for all youth. Journal of Strength and
Conditioning Research, 29 (5). pp. 1439-1450. ISSN 1064-8011

Official URL: http://dx.doi.org/10.1519/JSC.0000000000000756
DOI: http://dx.doi.org/10.1519/JSC.0000000000000756
EPrint URI: http://eprints.glos.ac.uk/id/eprint/3535

Disclaimer

The University of Gloucestershire has obtained warranties from all depositors as to their title in the material
deposited and as to their right to deposit such material.

The University of Gloucestershire makes no representation or warranties of commercial utility, title, or fitness
for a particular purpose or any other warranty, express or implied in respect of any material deposited.

The University of Gloucestershire makes no representation that the use of the materials will not infringe any
patent, copyright, trademark or other property or proprietary rights.

The University of Gloucestershire accepts no liability for any infringement of intellectual property rights in any
material deposited but will remove such material from public view pending investigation in the event of an
allegation of any such infringement.

PLEASE SCROLL DOWN FOR TEXT.


https://core.ac.uk/display/44292419?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

UNIVERSITY OF
GLOUCESTERSHIRE

This is a peer-reviewed, post-print (final draft post-refereeing) version of the following
published document:

Lloyd, Rhodri S and Oliver, Jon L and Faigenbaum, Avery
D and Howard, Rick and De Ste Croix, Mark

B and Williams, Craig A and Best, Thomas M and Alvar,
Brent A and Micheli, Lyle J and Thomas, D.

Phillip and Hatfield, Disa L and Cronin, John B and Myer,
Gregory D (2015). Long-Term Athletic Development - Part
1: a pathway for all youth. Journal of Strength and
Conditioning Research, 29 (5), 1439-1450. ISSN 1064-8011

Published in Journal of Strength and Conditioning Research, and available online at:
http://dx.doi.org/10.1519/JSC.0000000000000756

We recommend you cite the published (post-print) version.

The URL for the published version is http://dx.doi.org/10.1519/JSC.0000000000000756

Disclaimer

The University of Gloucestershire has obtained warranties from all depositors as to their title
in the material deposited and as to their right to deposit such material.

The University of Gloucestershire makes no representation or warranties of commercial
utility, title, or fitness for a particular purpose or any other warranty, express or implied in
respect of any material deposited.

The University of Gloucestershire makes no representation that the use of the materials will
not infringe any patent, copyright, trademark or other property or proprietary rights.

The University of Gloucestershire accepts no liability for any infringement of intellectual
property rights in any material deposited but will remove such material from public view
pending investigation in the event of an allegation of any such infringement.

PLEASE SCROLL DOWN FOR TEXT


http://dx.doi.org/10.1519/JSC.0000000000000756
http://dx.doi.org/10.1519/JSC.0000000000000756
http://dx.doi.org/10.1519/JSC.0000000000000756

NUMBER 1 OF 1

AUTHOR QUERIES

DATE  2/19/ 2015
JOB NAME JSCR

ARTICLE__JSCRO8-4602A
QUERIES FORAUTHORS _Lloyd etal

THIS QUERY FORM MUST BE RETURNED WITH ALL PROOFS FOR CORRECTIONS

AU1) Please note that the rungihead has been taken from the pdf. please check.

AU2) Please check the edits madaarticle title.

AU3) Please provide the middle initiad$ the authorsRick Howard, MarkDe Ste Croix, and DsaHaffield.” Also spell

out the fore namef the authoD. P. Thomas.

AU4) Please provide the department/unit (if aimyaffiliations designated, 4,5, 7,9, 10,13-15, and17.

AU5) Please check the edits mddeeferencel. Also provide accesed date for the same.

AUG6) Please retain one publisher namehe references, 7, and27 asper style.

AU7) Please provide the publisher location for referekize

AUB8) Please check the usagkjournal title in References 3 and5.

AU9) Please update the refererze

AU10) Please note that the refereni8s15, 30, 31, 38, and39 have been renumbered bathtext andin list so asto
maintain alphabetical orden the reference lisgsper the style. Please check.



BRIEF REVIEW

LoNGg-TERM ATHLETIC DEVELOPMENT: PART 1: A
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ABSTRACT

Lloyd, RS, Oliver, JL, Faigenbaum, AD, Howard, R, De Ste Croix,
M, Williams, CA, Best, TM, Alvar, BA, Micheli, LJ, Thomas, DP,
Hatfield, D, Cronin, JB, and Myer, GD. Long-term athletic
development: Part 1: A pathway for all youth. J Strength Cond
Res XX(X): 000-000, 2015—The concept of developing talent
and athleticism in youth is the goal of many coaches and sports
systems. Consequently, an increasing number of sporting organ-
izations have adopted long-term athletic development models in
an attempt to provide a structured approach to the training of
youth. It is clear that maximizing sporting talent is an important
goal of long-term athletic development models. However, ensur-
ing that youth of all ages and abilities are provided with a strate-
gic plan for the development of their health and physical fitness
is also important to maximize physical activity participation rates,
reduce the risk of sport- and activity-related injury, and to ensure
long-term health and well-being. Critical reviews of independent
models of long-term athletic development are already present
within the literature; however, to the best of our knowledge,
a comprehensive examination and review of the most prominent
models does not exist. Additionally, considerations of modern
day issues that may impact on the success of any long-term

Address correspondente Rhodri S. Lloyd, rlloyd@cardiffmet.ac.uk.
00(00)/1-12

Journalof Strength and Conditioning Research
© 2015 National Strength and Conditioning Association

athletic development model are lacking, as are proposed solu-
tions to address such issues. Therefore, within this 2-part com-
mentary, Part 1 provides a critical review of existing models of
practice for long-term athletic development and introduces
a composite youth development model that includes the integra-
tion of psychosocial and physical development across matura-
tion. Part 2 identifies limiting factors that may restrict the
success of such models and offers potential solutions.

Key Worps children, adolescents, health, fitness,

performance, resistance training

INTRODUCTION

Ithough a number ofxésting development models
are designed to optimize sporting talent towards
a enor level, a pertinent questidhat practitoners
must ask istsould we only be interested in devel-
oping elite yourg athletes? The number obuyth who can
expect to successfully follothe pathwayrom grassroots youth
sport to elite professional sportédatively small. In compéson,
there will be a greater number of youth wdpm to play sport
only at a recreational level, or as current dataldvaiggest, do
not participate in organizesgorts or fail to accumatte the daily
physca activity guidelines recommend® by lealing health
authorities [B0). Consequéntit would seem intutively naive
to overlookthe potential benefits of long-term athletic develop-
ment as a pathwaghat could enhancéhe hedth, fitness, ad
performance of all children ard adolescents.
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Owing to semantics, long-term athletic developmentAdditionally, increasing participation ratda organized
could be interpretedas a training philosophy exclusively youth sports (JJ28J88) and greater numbers of youth
for young athletes. However, researchers would argue thanember- ships within health and fitness clubSlii2y7,61

for long-term health benefits, the hallmadésmodern day
long-term athletic development models are not oplyra-
priate but also essential for all youtfill 30).fact, theuse
of the terms‘athlete,” “athletic,” “sport,” or “talent” within
ex- isting modelds arguably inappropriatasit implies that
such models are designed only for a small minodty

children and adolescents who demonstrate exceptionalow promote that all youth should engage

“athleticism” or “talent” within a given sportor activity
early in life. The developmentof sporting talentis very

demonstrate that thereis a growing interest in
enhancing the health and fithessf children and
adolescents [[89)As a conse- quencef these combined
interests, the concept of structur- ing long-term apgrea
for youth physical development has gained attention
recent timesln fact, leading agencies and governing bodies
in daily
physicalgagtivity from an early age Z,20,52,54,60).
Published guidelines suggest that such activ- isiesuld

important, highly val- ued, and extremely rewarding fordevelop cardiorespiratory and metabolic fithess, musate

both athletes and practi- tioners alike; howevir,is
imperative from a public health perspective
structured, progressive, and integrated apprdacyouth

bone strength, and movement coordination and cgntrol

that awhile r&@8ucing the symptomsf psychosocialill - health

(60). More specific training prescription directives have

training is viewed as a developmental pathway for appeared within the sports performance context, with

children and adolescerdfall ages and abilities.

OPERATIONAL TERMS

many National Governing Bodies (NGBg) professional
sporting associations [884 ) now possessing long-ter
athletic development policie® increase the potentialf

For the purposesf this commentary, the terms youth and sporting succesat the elite senior level [#@). Of note,

young athletes represent both children (genergilyo the

many of these programs are predominantly sport-specific

ageof 11yearsn girls andl3yearsin boys) and adolescents in nature. Such sport-specific programs typically provide

(typically including girls aged2-18years and boys agéd-
18years). Tieterm athletic development refeoghe physical
developmentof youth that encompasses the trainiofy
health-, skill-, and performance-related componerftst-

guidelines for prac- titioner® focuson particular training

methods at certain stagesof developmentto enhance

physical fithess antb reduce their relative rissf injury.
Enhancing physical fitnesgn youth is a complex and

ness. fieage-related integrationf these components over dynamic issuedue to the varying interaction®f growth,
timeis designedo enhance performance, reduce injury risk, maturation, and training @). Additionally, to ensure

and enhance the confidence and competefcdl youth.

Practitioner denoteanindividual responsible for the athletic cogni- zant of psychosocial,

the holistic developmenbf youth, practitioners musbe
educational, and lifestyle

developmentof youth and includes youth sport coaches,factors that may impact upon engagement, adherence, and
sports administrators, strength and conditioning coachesverall enjoy- menbf the sporting and training experience

physical education teachers, athletic trainers, phyesiath
pists, and other health care providers. Resistancertgaie-
fersto a specialized methodf conditioning, whereby an
individualis working against a wide rangé resistive loads
to enhance health, fitness, and performanf&d). Forms
of resistance training include these of body weight,

( BB9). Irrespec- tiveof whether youth are involvedn
organized sport, there often remain varying levels
understanding and a general lagk coordinated planning
among those practitioners who are ultimately responsible
for the long-term welfare andwell-being of youth.
Consequently, despite global physical activity

weight machines, free weights (barbells and dumbbellsyecommendations and the existenocE models of talent

elastic bands, and medicine balls. Physical litesgyifies

identification and development, the numbeo$ youth

the ability of an individual taisecognitive processes such displaying substandard levetsd physical fitness, muscular

as anticipa- tion, memory, and decision-makitg help
move with poise, economy, and confiderioea rangeof
physically demand- ing environment§li@5 Fundamental

sirengtandgmoior skill competenisyincreasing globally
(1237,43,45,852,56). A contemporary corollayf reduced

levels of physical fitnessn modern day youtlis anincrease

movement skills represent locomotive (running, skipping, andn the numbenf youth @Xperiencing sports- and physical
hopping), manipulative (catching, throwing, graspingd a activity-related injuries (1,7,9), J@vertraining and nonfunc-

striking), and stabilization (balance, rotation,

antirotation and bracing) skillSig3.

PrysicaL FITNESS IN YouTH: THE CURRENT STATE
oF PLAay

Theinterestin the health, fitness, and well-beinfmodern
day youth seem® be at an all time high, with increasing
concerns over the prevalenoé physical inactivity, child-
hood obesity andts association with the developmeoit
noncommunicable

8,60).
2 J6urnal of Strengtand Conditioning Reeach

andtional overreaching (M88), burnout (17), and eventual

dropout from their chosen sport(s), which remaires

concern for practitioners.

ExisTING MODELS OF TALENT AND
ATHLETIC DEVELOPMENT

When examining existing development models for ypmth
is clear that the central tenet a numbemf modelsis not
necessarily athletic development e but rather talent

disease [IIGI26MAIAI2A08506,5 3 development for sport(sPf note, very few models exist that
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clearly define training prescription directives for youth
different maturational stagesr with different levelsof
training history and technical competencgr the purposes
of this review, prominent models from within the different
domainsof talent and athletic development Wik discussed
independently. Finally, a composite youth developme
model will be proposedo demonstrate how existing models
couldbe combinedo aid the holistic developmenf youth
from both a talent and physical fithess perspective.

Talent Development Models
Perhaps, e most simplist concept of talent developmens
the Participant Mdd of Spat Developmety a pyramidal
continuum or developing talent. Sewr versions of he
pyramd model exst (B§BL), but all are charamized by a bae
level of lage paticipation raesin foundation activitis, with
decrasng paticipation as performance and competition lev-
els increase. fie theay of the pyramid aproach to spat
developmat dictaestha physical educatio should sere
as the foundation whee basc fundameral movement kills
are initially taugh These skills are then futher developed
within increasinty demanding and me competitive envi-
ronmentsas the child transitions from school-bed activities
to elite-level sport competition. Despite tis model illustrating
a claar pathvay for talent development, its simpiity is also
a limitation. The model desnot account for individual differ-
encesin growth and maturation, ratf learning, ad impor-
tanty fails to ackmwledge those individuds who drop outat
a cetain level of performare or thase who begin participat-
ing in sports ad organizd training during adolesceac
Despite he emphas on learning fundamental movement
skills early in life during physical educatip the model as-
surres that all participats will follow the same seagential
pathway from initial participation to elite performance.

The Differentiated Model
(DMGT) ([28) (Figurel) outlines a clear distinction between

Intrapersonal
Catalysts

Systematically

Natural Abilities Developed Skills

Developmental

Processes

GIFTEDNESS TALENT

Environmental
Catalysts

Figure 1. The Differentiated Model of Giftedness and Talent (redrawn
and adapted from Gagné (.). Adaptations are themselves works
protected by copyright. So in order to publish this adaptation, authorization
must be obtained both from the owner of the copyright in the original work
and from the owner of copyright in the translation or adaptation.

Developmentin Physical Education @). The model is
based on research within the domain of talent
developmentin physical education, and the researchers
concluded that the processof development is
multidimensional in nature, with the goal of enhancing
psychomotor, interpersonal, intraper- sonal, cognitive, and
creative abilities crucial for the devel- opmental process.
Integralto the modelis deliberate practice, whicts defined
as training activities that are undertaken specifically to
improve performance, foster positive skill development,
and require cognitive and physical efforti).
Deliberate practicavas viewed as an important attri- bute

of Giftedness and Talenbf realizing future talent within the model proposbeg

Bailey and Morley (B). The authors cited the worlof

naturally untrained abilities (gifts) and systematically devel-Schoon (J4l6 )n delineating that irrespectivef a child’s

oped abilities (talent). Gagn@8) proposed that foan indi-
vidual to translate a“gift” into a “talent,” a child or
adolescent must engaigesystematic learning and practicing
of skills. Gagne2B) suggested that such a learnorgrac-
tice should seeto develop intellectual, creative, socioaffec-
tive, and sensorimotor aptitudes to maximize ntale
Furthermore, Gagné8) recommended that the intensity
of practice should increase relationto the levelof talent
soughtby the individual. e author (J2B8 ) originally

ability, with- out both generic and specialized fornud
learning, individ- ualswill be excluded from a rangef
opportunities and thus their talent developmevitl be
stymied. However, despite the importancé deliberate
practice, the authors also pro- posed that talent
development processes are completeda holistic manner

to maximize the chancesf youth remain- ing engageit
physical activity @).

The Developmental Modelof Sports Participation

devised the model within education where gifted andDMSP) identifies 3 distinct stagesf development for

talent pro- grams (e.gin mathematics and science) have
been more extensively studied. However, thedel’s
philosophy of developing the individual across a
multitude of aptitudes coulcbe appliedto the long-term
athletic developmenof all youth to enhance &achild’s
ability to perform a varietyof skills across a rangef
different sport®r activities.

Another talent development model that has evolveohf
the education and sporting literatusehe Modelof Talent

youth: the sampling yeaf6-12years), the specializing years
(13-15years), and the investment years (16 years onwards)
(REf8Irigure 2). Importantly, O et al. (8] encouragerz
youth to sample a variety of sports during childhood and
advocate a greater amouot time devoted to “deliberate
play” during the sampling yearas opposedto “deliberate
practice.” Deliberate play differs from the earlier definitioh
deliberate practice and refets early exploratory physical
activities that are intrinsically motivated and primarily
geared towards maximizing enjoyment and flii (13)the

VOLUME 00 | NUMBER 00 | MONTH 2015 | 3
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. Probable Outcomes
Elite performance

1. Probable Outcomes

Recreational participation Elite

Enhanced physical health

Enhanced enjoyment of
the sport

Enhanced physical health

.

Enhanced enjoyment

Investment Years

Recreation Years

Specializing Years

Early Specialization

Sampling Years

Entry into Sport

Figure 2. The Developmental Model of Sports Participation (DMSP) (redrawn an

Vierimaa .)). Adaptations are themselves works protected by copyright. So in order to publish this adaptation,
authorization must be obtained both from the owner of the copyright in the original work and from the owner of

copyright in the translation or adaptation.

International Societyf Sport Psychology position starmh
samplingor specialization [[@4)it is suggested that:

* Sampling does not hinder elite developminsports
where peak performanégachieved after maturation.
Samplingis linked to longer sporting careers and has
positive implications for long-term sport participation.
Sampling favorably affects positive youth development.
Deliberate play provides a foundation of intrinsic
motivation.

Deliberate play establishes a rar@femotor and cogni-
tive experiences.

Sampling and deliberate play provide the foundation fo
participants following a performance pathway then
specializein fewer sports with more deliberate practice
and ultimately investin a single sport. Sampling and
deliberate play also provide the building blocks &or
alternative pathwayto continued participationin sport

. Probable Outcomes

Reduced physical health
Reduced enjoyment

importantto eliminate the
risk of practitioners seek-
ing short-term gains in,
for example, physical fit-
ness at the expenseof
technical competency.

* Children shouldye exposedo
a varigy of spots and activ-
ities geaed towards deliber-
ate phy during the edy
stages of childhah Practi-
tioners can use this philos-
ophy to ensure that youth
are exposed to aarge of
experienes (i.e.,, different
coachs, different mades
of training and competi-
tion, different movement
patems within different
sporty ard opportunities
to engge in athlete-led
exploratory play to ensure
the developmenbf a well-
rounced and physically lit-
erate child or adolescent.

* Models acknowledge the role
of deliberate practice.In
addition to sampling different sports and activitidsir-
ing the formative years, children and adolescemits
needan elementof repetition within their training pro-
gramsto aid motor control and overall athletic devel-
opment. Youthwill also require qualified coaching,
meaningful instruction, and constructive feedback from
pediatric practitioners, andill needto view the process
of athletic developments a lifelong commitmentto
physical activity.

performance

d adapted from Coté and

Athletic Development Models

The long-term athlete development @D) model (J5IB)
has been adoptedy a numberof sporting associations
world- wide in an effort to more closely align training
prescription with the timing and tempaf maturationas
opposed to chronological age. Basing youth training
prescription solelyon chronological age will typically

through the recreation years (13 years old onwards), whictestrict optimal program- ming for youtof J@ifferent

is characterizethy continued deliberate play and a foaus
health, fitness, and personal developmhti(aid4,15).

Applicationof Talent Development Theay to Athletic Development
Models. Although terminologiesnd approaches to progm
ming vary between models of talent development, esom
consistent philosophies exist that wbbe of use for establish-
ing serdardized long-ten youth athldt develgmert.
* Youth development should be grounded tie learning
processas opposedo short-term outcomes. This especially

4 JBurnal of Strengtard Conditioning Reeach

M&turational stages (31). Balyi (5,6) stated thatlfh&D
modelis driven by participant development and that, with
a foundation in physical literacy (commonly termed
movement competency@n individual can opt outat any
stage of the model but remain within a recreational
lifelong physical activity pathway [{lll0). How- everyen
the useof the term “athlete” within the title andts specific
directivesto maximize physical development, the model
would seem more closely aligned with developing sports
performance potential rather than general participat tio
levels. For example, théLearning to Tain” and
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“Training to Train” stages have been characterizsdhe
periods that‘make or break theathlete” (@). Irrespectiveof
whether thanodel’s focusis governedby the development
of participationor talent, the LAD model has advanced the
field of youth training. ie LTAD model has highlighted the
importanceof considering individual variations biological
maturation insteadf chronological age when programming
for youth, as well as starting the training process early
childhood.

Despite the general acceptanmfethe LTAD model by
sporting associations, N&& and within the coaching

literature in general, recent criticisms from the academicemphasize the need for

fields have questiondts rigid view of athletic development
and the fact that the model lacks any real empigealence.
Concerns exist around the distinct laok substantive
evidenceto support the concepif “windows of opportu-
nity,” in which the foundersf the LTAD model stated must
beexploitedto enable a childo reach their athletic potential
(8121). Importantly, although children and adolescelus
experience naturally occurring perioofsaccelerated adap-
tation during the developmental years, the interactbn
training stimuli with age, growth, and maturation rersain
unclear (@4).

Another criticismof the LTAD modelis its adoptionof
the 10,000-hour rule, which suggests that individual
seekingto acquire expertisan a given activity must engage
in 10,000 hours (of0 years)of deliberate practice. This
recommendationis supposedly basedn research that
examined the developmeraf expert musicians (9).
Inter- estingly,an editorial by Ericsson (@8Jlihighlights
how his earlier work has actually been misconstrired
recent times, citing that expert performance does
simply require the accumulatiof 10,000 hoursof
deliberate practice and that the focus shoulot be
placedon simply accruing a set numbef hoursin any

long-term strategy for physical development across child-
hood and adolescencehdintroductionof the YPD model
moved away fronf‘athletecentered” terminologyto place
emphasison the long-term developmentf physical abilities

for all youth.In contrastto the theoriesf trainability asso-
ciated with the LTAD model (), Lloyd and Oliver (80)
show that all fitness components are trainatlell stagef
devel- opment; however, the mechanisms responsible
for the magnitudeof adaptive changes are liketp differ
with mat- uration. e timing, tempo, and magnitude of
maturationwill also vary between children, which further
individualizationf training
prescription from any childor adolescent. Additionally,
central to the YPD modelis a primary emphasi®n the
development of muscu- lar strength and movement
competency for both children and adolescents. The
developmentof movement compe- tency is characterized
by an early bias towards enhancing fundamental
movement skillswith a transition over time towards a
greater emphasi®n sport-specific skills. Early exposure
to resistance training is supported by research, which
shows that muscular strength  development from
resistance trainingan enhance physical performance (29),
improve markersof health andwell-being (suchas insillih-
sensitivity 47) and levelof adiposity (8))in active and inac-
tive youthfilland reduce the risk[lof sports-related yinjur
( E7I8BI88IBE) Additionally, movement skill competency
is associated with physical activity engagement and
improved measuresf health andwell-beingin both normal
and over- weight/obese youth (18,22). Therefore,
practitioners should JiéWilliiie central philosophigfs the
YPD model as appropriate for all youth irrespectivef
their level of partic- ipation in organized sportor
recreational physical activity.

given activity. Furthermore, re- searchers have showiBummaryf Athletic Development Models. Although terminol-

that late specialization and reduced levels specific
training during childhood are significant predictofselite

ogies and approachés programming vary between models
of talent development, some consistent philosophies exist

performancein adulthood (#86). Research- ers have alsahat couldbe of use for establishing standardized long-term

shown that youth who participata a greater breadtbf
sports at a younger age performed beittegross motor
coordination tasks and had a reduced injury rigk
comparison wittiehildren who specializeda single sport
at an early age (2,24). Given the adoptionf the LTAD

modelby somany organizations around the world, the mis-
nomer surrounding the 10,000 hours rule has poténtial

major implications for existing long-term athletievelop-
ment pathwaysln addition to the concerns surrounding
early specialization, 10,000 hours should betusedas
a guide for athletic development pathwag# goes directly
against the concepf individualized program design, which
will beinherently different foeachchild or adolescent.

More recently, researchers created the Youth Physical

F3  DevelopmentYPD) model (IRENBE] Figures 3A, B),
which used existing empirical research from the devebm
of individual componentf fithessto establishan overall

youth athletic development.

* Athletic development programs should be gded in
developing movement competency and muscular strength.
Practitioners must be cognizant that youth must have
well-developed movement mechanics and appropriate
levels of muscular strengthto prepare them for the
demandsof sport and/or recreational activity.

* Athletic development programs should not beighesi in
accordance wittiwindows of adaptation.” Researchers
have clearly shown that both children and adolescents
canmake worthwhile gainis a rangef physical fithess
components throughout the growing years. Although
youth do experience periodsf accelerated adaptation,
it is inappropriateo base athletic development program
designonthe theoryof “windows of adaptation” dueto
a significantly limited evidecebase.

* Athletic development programs should not besighedto
primarily accumulate 10,000 hours deliberate practice.
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YOUTH PHYSICAL DEVELOPMENT (YPD) MODEL FOR MALES

CHRONOLOGICAL AGE
2 3 4 5 6 7 8 9 10| 11|12 13|14 |15 |16 17 18 (19|20 21+
(YEARS) \ ‘
AGE PERIODS EARLY MIDDLE CHILDHOOD ADOLESCENCE ADULTHOOD
CHILDHOOD
GROWTH RATE RAPID GROWTH ‘ ’ STEADY GROWTH E ’ ADOLESCENT SPURT ‘ ; DECLINE IN GROWTH RATE
MATURATIONAL
et YEARS PRE-PHV g PHY 3 YEARS POST-PHV
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Figure 3. A) The youth physical developm
boxes refer to preadolescent periods of ad

periods of adaptation; PHV = peak height

original work and from the owner of copyr

ent model for males (reprinted with permission from Lloyd et al. D). Note: Font size refers to importance; light blue
aptation, dark blue boxes refer to adolescent periods of adaptation; PHV = peak height velocity; FMS = fundamental
movement skills; SSS = sport-specific skills; MC = metabolic conditioning. B) The youth physical development model for females (reprinted with permission
from Lloyd et al. .)). Note: Font size refers to importance; light pink boxes refer to preadolescent periods of adaptation, dark pink boxes refer to adolescent
velocity; FMS = fundamental movement skills; SSS = sport-specific skills; MC = metabolic conditioning. Adaptations
are themselves works protected by copyright. So in order to publish this adaptation, authorization must be obtained both from the owner of the copyright in the

ight in the translation or adaptation.
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Training programs shoulte individualized owingto exposedo a rangef different sports and activities that assist
differing ratesof growth, maturation, development, in the further developmerudf the foundational skills that
and skill mastery. Consequently,is counterintuitive  they acquired during the investment years. Finallyjndu
to assume that all children require the accumulatioradolescencean individual will then typically choosdo
of a rigid 10,000 hoursf focused practicéo achieve engage with competitive sport (specializing yearsimply
expertisein a sportor activity. remainin noncompetitive sport®r recreational physical
activity (recreation years). Importantly although, witthe
CYD model, the horizontal line that differentiates betwe
. the recreation and specializing yearslashedo represent
%he transitional naturef these 2 domainsf talent develop-
ment. lor example, a childf approximatelyl4 yearsof age
who does not initially specialize competitive sport malge
selected through a large-scale talent identificaticmgmam
laterin their adolescent years. Alternatively, a child who opts
to specializan a single sporatagel4 may decide that they
%o not aspirgo continue with that sport some years later but

Realities of Developmental Models
Table 1 provides a summapf the models relatingo both

and disadvantages associateith each philosophy. Devel-
opmental models (both talent and athletic) are desigoed
provide structure and guidante practitioners workingwith
youth. However, they should nbe viewedas gold standard
blueprints, which can simplpe superimposedn any ath-
lete, especially given the need for more empirical evidenc

surrounding the trainabilitpf youth and the unique vagaries . . . ) .
. . instead wishto remain involved with sports and physical
surrounding growth and maturation. Although a ramje e . .
models exist, which provide general strategies for either tal?"CtIVIty purely from a recreational perspective.
! P g 9 Similarly to the earlier workof Lloyd and Oliver [80),

ent or athletic developmentit is importantto stress that - g . . "
. . . within the “Physical Development” sectionof the newly pro-
models shouldbe viewed as flexible blueprintsas opposed . L .
posed model, training emphasss highlighted by font size

to stringent directives.lt is imperative that coaches (if ;. ) . .
deemed appropriate) tailor the generic guidelines propose@ie" the greater the font size, the more importasggaced
on training that particular fithess component); howevieis

in modelsto best suit the unique and individual demanoéls . .
. ) acknowledged that all fithess components are trainatbdd!
the childor adolescent. & example, froman athletic devel- . L
opment perspectivean adolescentwith a low-training age stagesof development. & an in-depth examinatiorof the
P persp = 9 ag philosophy surrounding either the ®P model or the

frjmd poor t_echnlca_l compgtt_ancy shoutat commence a high DMSP, readers are directed Lloyd and Oliver g@) and
intensity highly skilled training program without first devel- Coté et al. (@8)

oping a broad rangef movement skills and base levelf .
ping ger m . A novel elemenbf the CYD models thatit also attempts
muscular strength. Similarly, a prepubertal child who pos- . .
. - . to,provide a structured approach f@sychosocial Develop-
sesses innate athleticism and technical competency should

. - - . ment.” Within the model, key psychosocial parameters are
not be restrictedto training modes typically associatedth - e that practitioners should consider whencstn
inexperienced children.

ing the development programs for children and adolescen
Although limited data exist related strategies for develop-
ing psychosocial qualities youthatdifferent stageef mat-
uration, a recent review has provided relevant condidesa
To date, a blended modef both talent development and and best practices for mental training with youngedéd
athletic development does not exishelComposite Youth  ( B#l) from which guidance for the conteot the CYD
Development (CYD) model for male@igure 4A) and model has been based on. It should be noted t
females (Figure 4B) demonstratesw existing modelof many other important psychosocial parameters exist for
youth physical developmenBf) and talent development each stage of development, and those selected for the
(@) can be adapted and integrated provide an overall CYD model are basedn the available literature and
pathway for the holistic developmeuwit youth. personal experiencesf the authorship team. However,
With referenceo the “TalentDevelopment” sectionof the  irrespectiveof the stageof development, the key goaf
model, the DMSP (@8Jlhas been adaptetb provide a any practitioner working with youth shoulie to ensure
pro- gressive structure for long-term engagement in sportthe child or adolescent re- mains motivated for lifetime
and physical activity. Converselp the original DMSP, engagement with sports and physical activity.
early childhood has been termed the investment years For the purposesof this review, the CYD modeill
owing to the fact that this stagef developments crucial  briefly be discussedin relation to the different stagesf
for chil- drento “invest” in the exploration and learninof development from childhoodo the onsetof adulthood
a broad rangef fundamental movement skilia fun-based (early childhood, middle childhood, and adolescence).
learning environments thatill serveas strong foundations
for more advanced movement skills lafer life. As child Early Childhood
transitions through middle childhood and into earlylnitially, the CYD model denotes that during early child
adolescence, they then enter into the sampling yeartood, children shoulbeintroducedto movement and play
during which they are

MERGING TALENT AND ATHLETIC DEVELOPMENT: THE
CowmposITE YouTH DEVELOPMENT (CYD) MoDEL
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TasLe 1. Summary of existing models of practice.

Model

Model orientation ~ Source of origin Central philosophy Benefits Disadvantages

Differentiated Talent Education Systematic learning integral to  Focused on developing Does not provide guidance on
model of translate gift into talent a multitude of aptitudes exercise prescription to
giftedness practitioners
and talent

Model of talent  Talent Education Combination of deliberate Multidimensional approach to Does not provide guidance on
development practice and generic learning talent development exercise prescription to
in physical required to develop talent (psychomotor, interpersonal, practitioners
education (4) intrapersonal, cognitive, and

creative abilities)

Developmental  Talent Education/elite Youth should sample arange of ~ Supports the notion of late Although a participant
model of sport different sports before specialization and youth development model, it is based
sports specializing and investing in experiencing a range of sports on interviews with elite athletes.
participation later years early in life Does not provide guidance on
(15) exercise prescription

Long-term Athleticism  Biological Early engagement in physical Attempts to base exercise Due to its title, the model seems to
athlete development/ activity; take advantage of prescription on biological be focused on developing
development elite sport “windows of opportunity” maturation as opposed to athletes. Also, its guidance on
model ( B) chronological age exercise prescription to

practitioners is limited and lacks
validity
Youth physical ~ Athleticism  Biological and All fitness components are Provides rationale for exercise Focuses solely on the

development

(8D

training age/
athletic
development
for all youth

trainable at all stages of
development and importance
of early exposure to age-
appropriate training

prescription based on available
literature. Highlights importance
of muscle strength and motor
skill development. Stresses
importance of biological
maturation and training age for
prescription

development of physical
athleticism

YINoA IV 40} AV11



COMPOSITE YOUTH DEVELOPMENT (CYD) MODEL FOR MALES

(CHRONOLOGICAL AGE|

(VEARS) 2 ‘ 3 4/5|6 7 8 9|10/ 11 12|13 14|15|16 17 |18(19/| 20 21+
AGE PERIODS CHIEI.;':'IIgOD MIDDLE CHILDHOOD ADOLESCENCE ADULTHOOD
mr:'r“:::sm YEARS PRE-PHV ( PHV ) YEARS POST-PHV
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S Speed Speed Speed
Power Power Power
Strength Strength Strength
Hypertrophy Hypertrophy
A Endurance & MC Endurance & MC Endurance & MC
COMPOSITE YOUTH DEVELOPMENT (CYD) MODEL FOR FEMALES
CHRONOLOGICAL AGE [ '
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DEVELOPMENT Years b Specializing Years
— Exploration and Peer relationships, Self-worth, self-confidence :
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Figure 4. A) The composite youth development model for males. Note: Font size refers to importance; light blue boxes refer to preadolescent periods of
adaptation, dark blue boxes refer to adolescent periods of adaptation; PHV = peak height velocity; FMS = fundamental movement skills; SSS = sport-specific
skills; MC = metabolic conditioning. B) The composite youth development model for females. Note: Font size refers to importance; light pink boxes refer to
preadolescent periods of adaptation, dark pink boxes refer to adolescent periods of adaptation; PHV = peak height velocity; FMS = fundamental movement
skills; SSS = sport-specific skills; MC = metabolic conditioning.

activities that predominantly develop fundamental exov plastic. Such activities shoubddesignedn a fairly unstruc-
ment skills and primal levelsf muscular strengthta time  tured and exploratory style environmetd mirror the
where the neuromuscular systewfschildren are highly limited time that very young children remain engagstth
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an activity. At this stageof childhood, fundamental move-
ment skill development may need to be masked witlnin
based activities (e.g., exposing childtergames/activities
that require themto dynamically manage body weight
within space). From a psychosocial perspectivés sug
gested that the main emphasfsany programat this stage
of development shouldbe on promoting fun and social
interactionto help young children enjoy the learniofjnew

participatein recreational activityp to and into adulthod
(recreational years). During this stagfedevelopment, youth
should stillbe encouragdto engagein activities that develp
a range offitness gdities and tha enable them to achievéné
recmmended exposa to daily moderate-to-vigoroushps-
ical activity @0). Howeve, it is also crucial ha whereer
possible, sth activities provide a suitéb training stimulis
that reduces their risk of injury and pregmthem br the

skills andto encourage the interaction process with theirdemandf exercie. From a psychsocial perspectig, it is

peers.

Middle Childhood

imperatve that youth that areat engagedin competitive
sport contime to have the necessy levds of self-worth

and s# corfidence to renia motivaed for lifetime engage-

During middle childhood, children enter the samplyears mentin recreational sports and phyaiactivity.

where they are encouragedexperience a breaddf sport-
ing activities ando avoid specializing early a single sport.
All fitness qualities should be trainéd anintegrated man-
ner at all stagesof development; however, priority should
still be given towards enhancing fundamental movemen
skill competency and muscular strength levels. While durin
early childhood, athletic development sessions mayake
placein fully operational strength and conditioning facilities
it is hoped that towards the eafithis stagef development,
children could (and should wherever possilide comfort-

SUMMARY

Existing modelof development have provided a structured
{ramework for coacheso consider for maximizing the
athletic potentialof youth (@§80). While the development
%f these models has enabled coadbesppreciate the inter-
action between growth, maturation, and training, owteu-
standingof the trainabilityof youth requires more research,
reflectedby the current laclof a longitudinal empirical evi-

. e dence base. Resehiis also necessany ensure that sport-
able with all componentsf a strength and conditioning . . . .
ing associations and public health agencies that are

facility, including weightlifting platforms, plyometric bes, responsible for exercise prescription for youth ar i-

useof bands, etc. Given that children become more cognii-n their guidelines baseah empirical evidence wherever
zantof their peers towards the eatimiddle childhooditis 9 9 P

suggested that enhancing self-worth and self-esteeimil- possible. This article has proposed a new comp !

drenat this stageof developments importantto offset the that has attemptet mtegrate the phllosophlem‘ talent,
. . . . physical, and psychosocial developmekd. with all other
potential negative consequenaafspeer comparisont is

. ) models, the CYD model shoute viewedasa flexible blue-
also worthwhileto empower youthof this age wherever . L .
possibleto ensure they begito take responsibility for their printasopposedo a ”gl.d §tructure, from which coachesn
own learning process. work to promotc'e.a holistic approadh the developmgm)f

all youth. Practitioners must ensure that youth areigea
Adolescence with individualized programs that enable developnoemh-
Adolescencds a stageof development during which youth mensurate with the specific needfseachparticipant and
may begin to specialize in a particular sport (specializinghat motivate all youth for lifetime engagement wsftorts
years). During these years, practitioners should contioue and physical activity.
foster peer relationships among youth, enhance self-esteem,
and seeko empower youthat all times. Towards the eraf
adolescencaet is likely that sport-specific psychological skills
will be developedin young athletesn an attemptto maxi-
mize sporting performance. Youth who remaincompeti-
tive sport systemswill eventually take advantagef their 2
already well-developed levelsof skill and athleticism and
begin to follow very highly structured sport-specific talent
development programst is imperative that young athletes 3.
continueto engage in appropriately designed strength and
conditioning programs during adolescence, and these ar
likely to be highly tailoredto the athlete dependingn their
individual needs and the specific demaradstheir chosen g
sport. However, muscular strength and skill competency
remain key componentsf any training progranat this stage .
for both performance and injury prevention reasons.
Adolescence my also sere asa period during wich youh

dedde to opt out of competitive spgdout instead aatinueto

10
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