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Training is a means 
to an end. For most 
sports, that end is 

an agile athlete

Physical skills Decision-making 
skills

Technical skills Perceptual skills

Change of direction 
speed (CoDS)

• Number  of available 
options

• Speed of decision 
processing

• Visual Scanning
• Auditory Scanning

• Accelerating
• Top speed
• Decelerating
• Turning 

(e.g., 60°, 90°, 180°)

• Speed
• Strength
• Power
• Reactive Strength

Cognitive response to 
sports-specific 

stimulus

Agility

1. Underpinning mechanics
2. How to train it
3. How to test it
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Underpinning CoDS is Deceleration and reAcceleration

Stimulus

Decelerate 
(>60°)CoD

Accelerate

Stats in Football

• ~ 195 and ~ 46 decel at ≈ -2 m/s2 and  -3 m/s2, 
respectively

• Demand for high-intensity (> -3 m/s2) decel > 
high-intensity accel, given the need to brake 
rapidly from high-speed sprinting 

• Greater intensity during decel (-5.7 to -6.3 m/s2) 
than accel (4.4 to 4.7 m/s2) 
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180 degree turn video
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d abc

e f g h

DoF
BoS
CoM

9

10



Prof. Anthony Turner 24/03/2025

Webinar: CoDS and Deceleration 6

Resisting or Encouraging a CoD
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Inside leg drive
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Inside vs. Outside leg

d abc

e f g h

Inside leg drive
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Acceleration check points
~ 45° lean, knee (~ 90°) 

through glass, arm snap
Low recovery (~ under knee) 

at ankle cross
~ Land under hips,

+ve shin angle

Principles first

• The Key is to understand the 
mechanics.

• With this you can train all CoD
manoeuvres (e.g., 60°, 90° cut) 

• It’s about manipulating: 
DoF, BoS and CoM
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“Head never goes 
between toes”

1. Closed
2. Resisted
3. Open
4. Sports context
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Inherent to training CoDS with 
≥ 60° turns is deceleration
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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

Coach
• Logistics + time + resources + utility
• Athlete is a complex system inseparable 

from their environment

Compromise 
is inevitable
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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.

A compelling argument to 
include Agility tests?

27

28



Prof. Anthony Turner 24/03/2025

Webinar: CoDS and Deceleration 15

Isolating CoDS

• if we don’t want our CODS test to be a measure of 
speed, the turns need to be sharp (> 60°).

• ≥ 2 turns, but not so many that the test becomes a 
measure of anaerobic fitness. 

• Total distance should be short. 

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

How can we get more out of our CODS test?
E.g., deceleration via change of direction deficit (Sophia Nimphius)
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Or do we need to run separate Deceleration tests?
E.g., Acceleration-deceleration ability (Damian Harper)

• Inverse relationship between entry 
momentum and braking performance

• Momentum = mass x velocity
• Impulse = Force x time
• J = FΔt = Δp = mΔv
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Can we just train 
braking strength?
• You can’t improve braking strength 

without improving propulsive strength

• The stronger you get, concentrically or 
eccentrically, the faster your entry 
velocity will be

• The faster your entry velocity, the 
greater the momentum

• The greater the momentum, the more 
steps (time) you will require to 
decelerate

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. 

• Is it 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!?
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How should we test CoDS and deceleration capacity
E.g., consider the 5-2-180

Entry velocity

• ≈ 93% of COD events occur at an entry velocity below 5.5 m⋅s −1. 
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The 5-2-180 checklist 
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