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What is Physical Literacy? What is Physical Literacy?

Physical Literacy is the ability to move with
Resporsibilty competence and confidence in a wide

Confidence

engagement variety of physical activities in multiple
PHYSICALLY environments that benefit the healthy

ACTIVE development of the whole person
(Mandigo, Francis, Lodewyk, & Lopez, 2009)

FOR LIFE

Understanding Physical
to value competence

Knowledge




Other literacy models

Literacy Numeracy Music
*ABC *123 *Do-re-mi *« Movement
*Words *Fractions  +Scale vocabulary
*Sentences  *Equations  *Score * Sequences
» Tasks
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Why is physical literacy important?

[—

(Mukherjee et al., 2012)
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Why is physical literacy important?

The proportion of
overweight and severely
overweight children in
our mainstream schools
has increased from 11%
in 2011 to 12% in 2015.

(Ministry of Health, 2016)
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Why is physical literacy important?

PIGRLS
PIBOYS

(Mukherjee et al., 2012)
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Process of building physical literacy

* Basic to Fundamental Motor
Skills.

* Establish the basis for life-
long participation by building
competence and confidence.

* Must Be Fun!

Developmental Stages — Gross Motor

Sports skl Proficiency Barrier

Locometon: Walk, kun. Leap, Jump, Slide, Gallop. Hap, Skip
Control: Thruw & Roll, Catch, Kick & Dribble, suike,
Boumce & Drible, Oribble with Loay Implement
Balannce, Bend & Curl, Turm, Twist, Stretch,
Weight Tansfer

Rudimentary Movements
Scaot, Crami, Crvep, Walk (assisted/unassisted). s
Rasch, Geusp and Release, T

Reflexes & Reactions 4,0 .
Crasp, Sk, Seaech, Stactl, Step, Crowl, Pull-up. Parachute 1 Year




Fundamental Movement Skills and
Physical Activity
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How do we develop physical literacy?

Provide more time for physical
activity

Increase unstructured play
time during recess or after
school

¢ NATIONAL YOUTH SPORTS INSTITUTE

Play Setting: (ckcle one)
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Nama of Acwny: _Eollow the  \tader  coccerjuggling.
Circla the approprinte symbols of your activity:

L LEK. /R

Percis, Pants ( Equpment | Leaming &
Paper [

Adu
Parscipaton imaginaton

\
Envpmantyouwineee:_Soccer \all & o pusple

= — g = 2

= — == e = ; ’.

T)'Z‘W"'“""t A g U ball "8 i s
ne.penen.tarts he, 30 ccir N L et

Fiak o laadse da o Lok passes it 5 ¥

o the ek p‘l\-ﬁa Sty e 74N M

bocend  pecian 06 the Same. v/ AN

DI¥ o paen hepe or  does somithing g’,; ) T W

wrong thag'e  ouk. S I b/

Who is s activy sutable for?  Ages: £ and. s
18 there anything about this activey that could be unsate?:_GocaeyUalk
night W you n the tead =
(Switch-2-Activity, http://www.goforyourlife.vic.gov.au)
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o 2|3 fafs|s|r]|a]|afw|n|ma|a]|se|ss|is|[w|m|1a|20] 2+
AGEPERIODS |t MIODLE CHILOHOOD ADOLESCENCE ABULTHODD
GROWTHRATE [RAPiD GRONTH 3, STEADY GROWTH 3 ADOLESCENTSPUNT g5, DECLINEIN GROWTH RATE
s VEARS PREPHY g PHY > VEARS POSTEHY

'll: :“, NEURAL| —>
evs] | [Ems] | [ee] Ce=1
- sss 555 555
Mobilty Mobility Moty
Agility Agility Agility
PHYSICAL QUALITIES | Smecd Speed Speed
Pawer Power Power
Strength Strength Strength

sy Hypertrophy

Toduwance 8140 Endurance & MG Endurance & MC

(Lloyd & Oliver, 2012)
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How do we develop physical literacy?

Plan physical education
programmes that are fun,
develop knowledge and skills
that are developmentally
appropriate

— Modified and small sided games

— Differentiating instruction by
ability

¢ NATIONAL YOUTH SPORTS INSTITUTE

% s .
edn Identifying Potential

¥ Champions of the Future
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Early Youth Success # Elite Senior

Early TID i difficult
arly is very difficu Success

The task International medallists vs. non-medallists
Silich, 2016
Performance structure and demands change Individual sample Age structire
across athlete generations constraints 83 matched pairs  Med nd MedallistsNon-Med

matched by sport, age, gender M M p 4

Start main sprt [yeo

The performer

Cgs sports (n=88), games sports

Biological maturation, relative age (RAE), ), artistic composition sports Practica 103 035
psychological qualities vary inter- and intra- Medallists: Incl. 38 Diympic and Wor EJTZTLTZH ﬁ M
individually over time. Duration other sparts [years)

The environment Practice 56

Before start main sport

-

Prior and future training and socio-material
environments vary inter- and intra-individually

over time. N
Environmental Task
Interaction of task, performer, and environment  constraints constraints

TID tests are imperfectly objective, reliable
and valid

[ [~
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Early Youth Success # Elite Senior
Success

rornational medali « Selection strategies favour athletes on the basis of physical
Sample attributes not realised until adulthood

23 matched pairs  Medallists and non-medallist

Selection Biases for Youth Sports

fumted p"’ﬂ"f“:": Hainsport Cumddated ractice i OtherSports e Physically gifted athletes play to their strengths; neglecting
12000 ' - ) .. technical/tactical development
10000 4 1200 B
E o 7 :: e Less physically gifted, yet equally talented, athletes
oo | i w overlooked or excluded too early
o | wl

10y 1y 18y 2y 2y 10y my 18y 2y 5y
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Pubertal Timing and Fitness in Boys Pubertal Timing and Fitness in Girls

80 Arm pull _, Vertical jump 20 Shuttle run 18 Arm strength 55 Back strength 20 Shuttle run
70 16 50 2
144 5
214 2 2 ©22
60 212 E
2 50 © 224 104 7 354 23
30 234
30 54
207 244 5 £ 4 — - Early
404 Sit and reach _ 1004 25 N - t\at;rag;
35 » 24
30+ 904 259 -eo..Flexed arm 34-Sit and reach 3.2420 m dash
c 204 Jhang 324 33
254 B ]
80-| 154 £ 30
~ 284
204 0l »
B —— " ——— p7E —— ,
12 13 14 15 16 17 18 12 13 14 15 16 17 18 12 13 14 15 16 17 18 9 10 11 12 13 14 9 10 11 12 13 14 9 10 11 12 13 14
Age, years
* Malina et al., (2004) Growth Maturation and Physical Activity * Malina et al., (2004) Growth Maturation and Physical Activity
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Assessing Growth & Maturation

o Players regularly assessed for height, seated height and
weight; heights of bio-parents

¢ Data used to calculate maturity status, maturity timing,
growth velocity, age at PHV, future height

¢ www.bonexpert.com/documentation/adult-height-predictor

Important to note that the equation still has a large variance in the accuracy

IATIONAL YOUTH SPORTS INSTITUTE
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Anthropometrics

* Height, weight, (two measures per child)

* Take a 3" measure if differences between
first measures is > .5 (cm./Kg.)

* Note time, date of assessment/birth;
investigator ID

OMAL YOUTH SPORTS INSTITUTE

Guidelines for measuring height

Shoes off

Flat feet, heels together
Stand up tall

Eyes in Frankfort plane
Adjust chin if required
Inhale and hold

Measure to apex of head

Record and repeat the
measurement

0O NGO ! swN e

[CHRONOLOGICAL AGE|
3 01|12 |13|2a |25 |16 |27 28|28 f20| 2o
(vEARS) | 171 | Bl
AGE PERIODS et MIDDLE CHILOHOOD ADOLESCENCE ADULTHOOD
CHILDHODD
GROWTHRATE [RAPIOGRONTH 3, STEADY GROWTH ¢ 3 ADDLESCENTSPURT g5, DECLIVE IN GROWTH RATE
MATURATIONAL
L VEARSPREPHY @ | PHU 3 VEARSPOSTPHY
TRNHNG PREDOMINANTLY NEURAL (AGE-RELATED) COMBINATION OF NEURAL AND HORMONAL [MATURITY-RELATED)
ADAFTATION n : | <> " " d
FMS FMS s s
- 555 555 555
Mobility Mobility Mability
Rgiiy Agility Agility agility
PHYSICAL QUALITIES | Swecd Speed Speed Speed
Pawer Power Power Power
Strength Strength Strength Strength
[e— e Hypertrophy Hypertrophy
[E—— [erm—— Codurance & MC Endurance & MC
UNSTRUCTURED |  LOW STRUCTURE e erare | mon staucTuRe | very miH sTRuCTURE

(Lloyd & Oliver, 2012)
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Matching Training to Maturational Status

Figure 2. Bio-bands of maturity for an individual male based on cumulative growth and

percentage of adult height

180

Pre-Pubertal Post-Pubertal

Stature (cm)

Adult Height
8

s 80 8 o5 100

8 3 W 1 1R B 1
Age [years)
Cumming, Lioyd, Oliver, Eisenmann, Malina (2017) Str Cond J
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Matching Training to Maturational Status

~85% PAH ~89% PAH ~99% PAH
* About to enter the * Mid growth spurt; * Post-growth spurt;
growth spurt; closer increased risk for reduced risk for growth
monitoring of training epiphyseal injuries related injuries
load and skills
* Can benefit from * Physically ready to
* Potential to introduce combined training engage in more mature

structural adaptation (neural & structural training programs

adaptation)

¥ namionaL vouh sporTs msTITUTE


http://www.bonexpert.com/documentation/adult-height-predictor
http://www.bonexpert.com/documentation/adult-height-predictor
http://www.bonexpert.com/documentation/adult-height-predictor
http://www.bonexpert.com/documentation/adult-height-predictor
http://www.bonexpert.com/documentation/adult-height-predictor
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Bio-banding for competition Relative Age Effect

* Children born towards the start of the year are
relatively older than those born later in the selection
year.

e Athletes matched by
maturity bands rather than
chronological age

* Optimise challenge and * Being relatively older can afford a large advantage in

Ioppzrtunlity for early and terms of:
ate developers, — i
respectively Clvel-g}:t
— Weig
— Coordination
— Strength

— Cognitive development

Cumming et al. (2017) J Sports Sci «Pe ] @ O R @ — Accumulation of practice volume
sige o

¥ manoNaL vouTH sroRTs msTITUTE & namonat voum sporTs msTruTe

The RAE on PSV juniors Strategy to overcome RAE

60
@ OLDEST YOUNGEST
] v w - W
S s0 7TNZTN AGE-ORDERED SHIRT 0 T
z
2 1 5 NUMBERING 8 13
c
£
§ a0 The numbers on the players’ shirts w'culd :l Iordcred to correspond to the relative age
2 of each player.
:?‘ No-age information
a scouting group
5 20
¥
5 10
g Knowledge of age-
4 ordered shirt numbering

0 scouting group

Jan-Mar Apr-Jun Jul-sep Oct-Dec

Barnsley, Thompson, & Barnsley, 1985, J. Canadian Ass. Health, P.E. & Recreation; Dudink, 1994, Nature

¥ manoNaL vouTH soRTs msTITUTE & namonat voums sporTs msTrTuTe

Athlete Identification & Selection

Roadmap

Selection

based on
sdenc multi- Se::-:lcted
RN S factorial Athletes
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= ‘{ s
ior

Regular use of numbered shirts
encourages coaches boost the confidence and
to adapt training to each self-esteem of relatively
individual's skill and maturation Simple younger players.
status

May potentially
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Talent Pyramid
Elite Athletes
National Athletes
Developmental Athletes

Identified Talents
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KTK for use of talent identification

* Callewaert, M., Boone, J., Celie, B., De Clercq, D., & Bourgois,
J. G. (2014). Indicators of sailing performance in youth dinghy
sailing. European Journal of Sport Science, 15(3), 213-219.

* Pion, J. A., Fransen, J., Deprez, D. N., Segers, V. |., Vaeyens, R.,
Philippaerts, R. M., Lennoir, M. (2015). Stature and jumping
height are required in female volleyball, but motor
coordination is a key factor for future elite success. Journal of
Strength & Conditioning Research, 29(6), 1480-1485.

¢ NATIONAL YOUTH SPORTS INSTITUTE
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Local Identification

()= JUNIOR
SPORTS
ACADEMY

* Primary 4sin Singapore =
* 6 components
Anthropometry
Power

Agility

Speed

Balance and Flexibility
Motor Coordination

ok wN PR

| ——

The KOrperkoordinations Test

fUr Kinder

4 subtests
1. Jumping sideways with 2 feet in 15 seconds r
2. Hopping for height

3. Moving sideways on platforms in 20 seconds
4.

Walking backwards 3 times with decreasing width of
balance beam each time

* Used it as a part of TiD for triathletes in Belgium

:The value of a non-sport-specific motor test battery in predicting
performance in young female gymnasts

Barbara Vandorpe, Joric B. Vandendriessche, Roel Vaeyens, Johan Pion, Johan Lefevre, Renaat M.
Philippaerts & Matthieu Lenoir

e ——

Talent Pyramid

Elite Athletes
National Athletes

Developmental Athletes

Children in Sports
(schools/clubs/NSAs/others)

¢ NATIONAL YOUTH SPORTS INSTITUTE
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Current Identification . .
Normative Data for Comparison

Recruitment Report
General Information mmmﬁﬁﬁ%"—‘ g Badminton 2004-2016 (BOYS) n m sD
—  Date of birth, Height, weriont ' Height cm 105  15.000 8.9923
Weight e Boys & Girls o w1 avom
g.m : .
° 2004_2016 Beep test (Predicted VO2max) ml/min/kg 154 41.453 5.3894
i Court agility sec 15 12186 111438
L. Physical Assessment .3 . Vertical jump cm 143 378 7477
Statl o n s 2004-2016 (Girls) n m SD
_ Height cm 97 151616 69384
2. Psychological S Beep test Weight kg 79 410232 671038
. Psychological survey " _ HH BMI kg.m2 79 17.829  2.10606
Gri - : me:..‘. Cou rt Agl I Ity Beep test (Predicted VO2max) ml/min/kg 133 37.28 4.467
- rit, Motivation oy
= — Vertical Jum Court agility sec 129 128447 09834
= p Vertical jump cm 124 3252 5.442

3. Coaches’ Observation
(Technical ability)

OUTH SPORTS INSTITUTE

Physical Assessment Components Grit and Achievement Motivation &

Badminto Football Table Athletics | Swimm «  Grittier individuals have been found to spend more time on deliberate practice on
Tennis their craft (Duckworth et al., 2011).

| Higher grit scores (1 lowest, 5 highest) indicate greater motivation and perseverance. |

3.5mShuffle  10m Sprint Speed

Court Agility 20m Sprint Test — T 50m Sprint 3RM Squat
Vertical Jump Vertical Jump Vertical Jump Vertical Jump Vertical Jump Vertical Jump . . "
Mastery -task approach-oriented -task avoidance-oriented
-focused on gaining mastery -seeks to avoid failure in
Yo-Yo i .
gl Agility 505 Planking Agility 505 3kg Medicine ball Swim ba;ed of tasks (MAp) task mastery (MAv)
throw analysis
Recovery 1 Test
Performance -ego-approach oriented -ego-avoidance oriented
Jump Test (Reach) Sh:::lecock Jump Test (Reach)  6%0™ Frndlurance Musculoskeletal -focus.ed on demonstrating  -avoids ‘dls;‘;lavmg
U = L0 superior competence overs  normative incompetence
others (PAp) (PAV)
Functional (Adie et al., 2010)
Wall Toss movement
screening Ideal score: High MAp and PAp, and low MAv and PAv. Lowest score is 3, highest is 21.

R —— e ——

Technical/Coaches’ Observation Talent Pyramid

Elite Athletes
Footwork Footwork (Attack) Forehand Rally
Quality of Stroke Ball handling (Attack) Forehand-Backhand
Push
Timing Footwork (Defense) Structure of basic skills

Skill Ability Ball handling (Defense) Tactics

. Identified Talents
Potential Spatial Awareness

Observation by: At least 3 internal coaches + 1 external coach Children in Sports

(schools/clubs/NSAs/others)

TIONAL YOUTH SPORTS INSTITUTE  NATIONAL YOUTH SPORTS INSTITUTE
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Identification Campaigns \A’

.. B\ ENGLISH
* RBC Training Ground (Canada) UKSPORT \ i
* UK Sport * Multi-phased talent recruitment and confirmation
programmes
\/\ ‘&\ * Phase1
jul- = — Range of generic physical and skill-based tests at various

testing centres around the UK.
— Tests may include: sprints, jumps, aerobic fitness, and

PITCH ~ upper and lower body-strength tests.
— GIRLS( )GOLD — Also includes an in depth analysis of each athlete’s training
PODIUM cianTs BATTLE 4 BRAZIL and competition history.

OMAL YOUTH SPORTS INSTITUTE

. UKsport TALL & TALENTED @\%\

— further assess an athlete’s suitability for a sport
— better equip athletes
— athlete’s pathway outlined

https://www.youtube.com/watch?v=BC2_7dPttgs

— E.g. functional movement screening, medical screening,
performance lifestyle workshops and psychology and
behavioural assessments.

* Confirmation Phase

— 6—12 month

— rates of progression are tracked to further assess their
suitability

— Unsuccessful athletes are provided with opportunities to
continue the sport through the club system.

R —— TR ———

UK Sport Successful Transfer Athlete

SPORTING * Helen Glover -

* SPORTING GIANTS (2007)

cinnTs H H
— basic criteria of being tall (minimum 190cm for men Sporting Gl;ants
and 180cm for women), young (between 16 and 25), * Sport: Rowing
and with some sort of athletic background. (women'’s pair)
* Former
* GIRLS4GOLD (2008) Sport: Athletics,
— highly competitive sportswomen who can potentially Hockey
be Olympic champions « London 2012 & Rio
— targeted Olympic sports; skeleton, canoeing, modern 2016 gold medalist in ‘*mm:'h”

ntathlon, rowing an iling.
pentathlon, rowing and sailing Women's coxless

cIrLs()GoLD X
pairs
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RBC Training Ground (Canada)

https://www.youtube.com/watch?v=XG7V3R3JR7w&t=102s

O —

O

Implication for Practitioners Ih

* Early specialisation <> Varied experiences
* Early selection <> Later selection

* Standardised pathway <> Individualised
pathway

* Focus on the selected few <> Enlarge the

‘talent pool’

L —

| ——
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Talent Optimisation

* Who & When?

— Burn out, reached his/her peak, injury
* What & How?

— Around 14-16

— Transfer into sports with similar skill sets
* Why?

— Senior top athletes emerge as a result of repeated
selection, de-selection, and replacements across all age

ranges.

— Allow athletes to extend their sporting careers

and senior world
to

X0l

10



