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Developing Agile
Footballers

Prof. Anthony Turner | a.n.turner@madx.ac.uk

https://thefitnessformula.training/workshop-resources

@ @anthonyturneruk

Training is a means
to an end.

In Football, that end o
is an agile player | . 4~JQ o
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Change of direction
speed (CoDS)

Physical skills

Speed

Strength

Power

Reactive Strength

Presentation outline

nderpinning How to Train it
mechanics

1. Underpinning mechanics
2. How totrainit
3. How totestit

Technical skills

Accelerating
Top speed
Decelerating
Turning

(e.g., 60°,90°, 180°)

How to TEST it
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Proportion of COD angles [%]

SCIENCE AND MEDICINE IN FOOTBALL § Routledge
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Frequency and intensity of change of directions in German Bundesliga soccer
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SCANDINAVIAN JOURNAL OF

MEDICINE & SCIENCE IN SPORTS

ORIGINAL ARTICLE

Reliability, factorial validity, and interrelationships of five
commonly used change of direction speed tests

P.F. Stewart 5. A. N. Turner, S. C. Miller
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Resisting or Encouraging a CoD
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Inside vs. Outside leg

Inside leg Outside leg
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To Summarise

~ 45° lean, knee (~ 90°) ~ Land under hips, Low recovery (~ under knee)
through glass, arm snap +ve shin angle at ankle cross
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To Summarise

High knee
) . Ankle cross Knee cross at TD
(with Dorsiflexion)

Accelerate Stimulus

Underpinning CoDS is
1 Deceleration and reAcceleration

Decelerate (>

60°)

Sports Medicine (2018)48:2235-2253
hitps://doi.org/10.1007/540279-018-0368-3

REVIEW ARTICLE

The Effect of Angle and Velocity on Change of Direction Biomechanics:

An Angle-Velocity Trade-Off LOWER SPEED DECELERATION/COD 5-m / HIGHER SPEED DECELERATIONICOD 15-m \
o) e}
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loriginal Research Jm}-um Strength and Cnditioning Research

Mechanical Determinants of Superior Horizontal
Deceleration Performance in

Multidirectional Sportspersons

Wei Li,"™® Junlei Lin,"® Thomas Dos'Santos,’ and Anthony Turner®

The Deceleration Paradox: The faster you run the slower you stop
Junlei Lin, Thomas Dos'Santos, Xinzhe Xu, Wei Li, Anthony Turner

Under review

Greater mean deceleration was significantly
correlated with lower approach momentum

Body mass =70 kg

* Peak approach velocity = 4 m/s - peak approach momentum = 280 kg-m/s

» Peak approach velocity = 5 m/s .. peak approach momentum = 350 kg-m/s

* Peak approach velocity = 6 m/s . peak approach momentum = 420 kg-m/s

Peak approach velocity = 5 m/s

» Body mass = 60 kg - peak approach momentum = 300 kg-m/s
» Body mass = 80 kg - peak approach momentum = 400 kg-m/s

* Body mass = 100 kg - peak approach momentum = 500 kg-m/s

Peak approach momentum = 350 kg-m/s
An inescapable paradox! But

wait... what if we do lots of ol S melocim Bl N_—
. . .. ¢ PeaK approachn velocCity = 4.0 my/s -~ DO mass=//.
eccentric-braking training? i 7 ¥ .

* Peak approach velocity =4 m/s . body mass = 100 kg

¢ Peak approach velocity = 5.5 m/s . body mass = 63.64 kg
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Eccentric muscle action | | popuiee cpsty (ne ooc functon)
Training Transfer: Eccentric # Isometric # Concentric?
Which is best and trained the most: Strength, Power, PLYO?

Linear Deceleration must be trained

* But how much does it need to be coached?
* How else can the body position itself to decelerate?

* What dictates how many steps you need to
take?

* Consider the impulse momentum relationship
* Ap = mAv =J = FAt
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Ap =mdv = J = FAt

* Initial steps are short and choppy as F'is * so GCT
must (. As F drops, they can reverse

* Each limb can only tolerate so much load. Higher the
entry velocity, greater the impulse to overcome

/7~ \. °* More momentum = more steps

Time
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Sp()l’ls]‘nill] Learn Events Premium Courses Listen Q

ARTICLE
Building the 5-2-180 change of direction speed
test

(2]

How to Test it How to Train it

42
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The Academic vs. The Coach

Academic
* Validity + Reliability + reductionism

* We need to isolate the physical capacity
and be sensitive to small changes
Compromise is

inevitable
Coach

* Logistics + time + resources + utility

 Athlete is a complex system inseparable
from their environment

CoDS vs. Agility

* Elite athletes, compared to non-elite
athletes, achieved faster times in an
agility test involving players responding to
a coach’s movements.

* However, there was no difference
between players during a pre-planned
CODS test.

Figure 3. Schematic illustration of the reactive agility test (28).

A com pe| | | ng d rgu ment tO SPEED, CHANGE OF DIRECTION SPEED,

AND REACTIVE AGILITY OF RUGBY LEAGUE PLAYERS

include Agility tests?

ay Rughy Leaguc Footbell €1, Gold Caast,
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How can we get more out of our CODS test?

E.g., deceleration via change of direction deficit (Prof. Sophia Nimphius)

Figure 1: Traditional 5-0-5. To ensure the athlete reaches > 95% of their max 10 meter speed, place

timing gates at the start line.

Isolating CoDS

* |If we don’t want our CODS test to be a measure of
speed:
* Linear distance must be short (< 10 m)
* Turns need to be sharp (> 60°)

e > 2 turns so majority of test (> %) is spent decelerating,
turning, and re-accelerating
* Not so many turns that the test becomes a measure of
anaerobic fitness.
* Keep total distance short to achieve these two
points

* Maybe assess one turn, leaving us certain of what the
test is measuring, e.g., CODS while turning 180° or 90°.

14
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af Table 4. Propertion of CODs by entry velocity combined with COD angle across all playing position groups. COD: change of direction; GK: Goalkeeper; CB: center back;
_g"f FB: full back; CM: center midfielder; WM: wide ST: Striker.
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47

Modified 5-0-5 then?

But then we get asymmetry...
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What about measuring limb Symmetry?

* The variability of the 5-0-5 (including modified), is often greater than the
imbalance. E.g., a 2% imbalance with a 3% CV

* Even with differences greater than the error, because the output variable is
time, you cannot readily determine the root cause of the existing side to
side imbalance.

* Isit a: (1) weaker limb, (2) suboptimal motor pattern, (3) or some
combination of those.

* So, is it worth the player’s time and motivation to do 6 trials to get this!?

How should we test CoDS and deceleration capacity
E.g., consider the 5-2-180

16
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Focus on

Process driven outcome

5-2-180
check sheet

| Distance between CoM (hips) and CoP (foot) increases as

athlete “sits’

Athlete re-orients themselves into a side-on position

*| Penultimate foot contact: inside leg performs a shallow
squat with DoF orientated toward intended direction of

travel

1 At final foot contact:

- upper body and shins are aligned to direction of travel
(- 45)
CoM (belly button) falls outside narrow BoS (feet):
Attumn, “head never goes between toes™

- Outside leg "bounces” off ground

| Owrside Ieg

Deceleration phase

- knee drives ~ harizontally forward
- footstays close to ground, and will pass ~ below

opposite knee

“Athlete achicves acceleration posturc:
= ~90° at ankle (dorsiflexion)

- ~90°atknee

- ~90°at hips

-~ Shins run ~ parallel

Acceleration phase AN Total s;:o‘re (out of 24, 12 points per side) Left Total Right Total

17



“Head never goes
between toes”
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* The Key is to understand the
mechanics.

* With this you can train all CoD
manoeuvres (e.g., 45°, 90° cut)

* [t’s about manipulating:
DoF, BoS and CoM

18
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Closed
Resisted

Open

Sports context
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Kneeling
starts
Resisted T )
marching Marching
Wall drill

(feel position and rehearse movement)

1

Acceleration

>>

SCAN FOR FIGURE OVERVIEW
AND DRILL VIDEOS

—> 2-pointstarts = Partner tag

|

Drop start Reactive drills
1 (e.g., partner mirroring and tag)
Lunge stop
3-point start T T
1 Closed patterned drills
Decelerate to base (e.g., 5-0-5, Illinois)

Lying start T T

Top speed Deceleration

FOﬁOh l l

Inside foot Outside foot

(feel position and rehearse movement)

High knee dribbles Shuffle Cross-over to base
and hurdles 1 1
Partner Resisted shuffle Shuffle Resisted Cross- , Partner
mirroring and cut and cut over to base tag

57

Thank you for Listening :-)

Any Questions?

Reverse Engineering in
Strength and
Conditioning:
Applications to Agility
Training
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